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LOI NOI PAU

Céc san pham thuc pham thuong c6 cu tric, trang thai, mau sic, huong thom va
tinh cam vi khac nhau. Nhitng két cdu cung huong sic ay duoc tao ra, trong nhing
diéu kién gia cong nhat dinh, nho su twong tac hai hoa cta cac hop phan hoa hoc chira
trong thuc phim, mdi hop phan Ay lai c6 vai tro khac nhau.

Ngoai nhitng hop phan c6 sin trong thuc pham, dé tao nén nhitng dic tinh cua
thyc pham nhu mong mudn, ngudi ta con bd sung thém vao thyc pham nhiing thanh
phan nhét dinh.

Gido trinh Héa hoc va phu gia thire pham” duge bién soan dya trén co s¢ nhing
kién thirc co ban vé vai tro, tinh chat chirc ning cua cac thanh phan co ban cua thuc
pham va khai quat vé phu gia dung trong thuc phim, nhim cung cap nhiing kién thirc
co ban nhit vé hoa hoc tng dung trong cong nghé thuc phdm. Gido trinh nay dugc
diing cho sinh vién nganh Cong nghé thuc pham, nganh Quan 1y chat luong thuc pham
hoc tai truong Cao dfmg Luong thuc Thuc phém. Giéo trinh cling la tai liéu chinh cho
giang vién tham khao khi giang day hoc phan. Pong thoi ciing 1a tai liéu tham khao
cho sinh vién hoc cac chuyén nganh khac cé lién quan va nhitng nguoi c6 quan tim
dén linh vuc nay.

Noi dung gi4o trinh nay bao gdm 6 chuwong, dé cap dén nhitng ndi dung khai quat
chung vé hoa hoc va phy gia thyc pham:

Chuong 1. Nudce trong thiee pham

Chuong 2. Tinh chdt chirc ndng ciia protein trong thiec pham

Chuong 3. Tinh chdt chirc ndng ciia polysacchrid trong thwc pham

Churong 4. Tinh chdt chirc ndng cia lipid trong thwc pham

Churong 5. Tinh chdt chirc ndng ciia hop chat phenol trong thiee pham

Churong 6. Phu gia thuc phdm

Trong qua trinh bién soan giao trinh, khong tranh khoi thiéu sot. Chung t6i mong
nhan dugc ¥ kién dong gop cua ngudi hoc, nguoi day va ban doc, dé hoan chinh cho
lan bién tap sau dugc tot hon.

NHOM TAC GIA
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CHUONG 1. NUOC TRONG THU'C PHAM

1. PAI CUONG VE NUOC TRONG THU'C PHAM

Nudc 14 thanh phan chinh trong nhiéu loai thyc pham (bang 1.1), nude c6 thé 1a
moi trudng hd trg cho cac phan mg héa hoc xay ra, hay la chat tryc tiép tham gia vao
cac phan Gmg thiy phan. Vi thé, loai bé nudc hay lién két v6i nude ¢ thé 1am cham
nhiéu phan tng ciing nhu han ché sy phat trién ciia vi sinh vat, nhd vy c6 thé ting
thoi han st dung nhiéu loai thuc phém. Tuy nhién, nudc co vai tro rét 1on trong thuc
pham vi n6 c6 déng gép quan trong vio két cau cia thyc pham.

Bang 1.1. Ham lwong nwée trong mot sé thiee pham

Thuec phcfm Ham lwong nudc (%) Thuec phcfm Ham luong nuoc (%)
Thit 65+75 Bo, margarine 16+18
Sita 87 Bot ngii coc 12+14
Rau, trai cay 70+90 Ca phé hat 5
Banh mi 35 Stra bot 4
Mat ong 20 Dau in 0

Chtrc ning ctia nudc duge thé hién rd hon khi chiung tham gia vao cdu tric cia
thuc pham. Ham lugng nudc trong thuc pham khong giong nhau, c6 thé chia cac san
pham thuyc pham thanh ba nhom:

- Nhom c6 ham lugng nudc cao: 16n hon 40%.
- Nhom c6 ham lugng nudce trung binh: 10+40%.
- Nhém c6 ham lugng nuée thap: nho hon 10 %.

Trong cic san pham thyc pham, nudc thuong ton tai ¢ 2 dang: nude tuy do va
nudc lién ket:

- Nude tu do 1a chat long gitra cac micelle, nudc ty do co tat ca tinh chét cua
nudc nguyén chat.

- Nudc lién két duoc hap thy bén virng trén bé mit cac micelle va thudng ton tai
dudi mot ap suat rat dang ke, do truong luc phan tir quyét dinh, do d6 kho boc hoi.

C6 3 dang nudc lién két:

- Nuéc lién két hod hoc: lién két chit ché véi vat lidu, chi cé thé tach ra khi co
tuong tac hod hoc hodc khi xtr 1y nhi¢t trong 61 manh me¢.

- Nudce lién két hoa 1y: do cac chit c6 hoat tinh bé mit hép thu cac phan tr nudc,
dd bén cua lién két & muc trung binh, cic phan tir nudc co thé bao toan dugc tinh chat
cua minh.

- Nudc lién két co 1y: duge hip thu boi cac phan tir & bé mit mao quan roi di vao
bén trong ngung tu va lam day cadc mao quan, chira trong cac t6 chirc mao quan cua
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nguyén lig¢u.

Nudc c6 kha nang hoa tan va khuéch tan nhiéu chat héa hoc, nguyén nhan do
tuong tac cua cac cyc phan tir nudc 1én bé mat cac chat nhing trong nudc lam lyc gitra
cac phan tur cua chung gidm di 80 1an. Nudc c6 hang s6 dién moi, tinh ludng cuc cao.

Nudc c6 kha nang phan tdn nhiéu hop chat chtta cdic nhém khong cuc dé tao
micell, do xu hudéng mot so lugng 16n cac phan tir nudc tuong tac voi nhau nho lién
ket hydro. Bé dua vao nudc mot cau trac khong cuc doi hoi mdt ndng lugng 16n.

Khi dwa vao nudc cac chit khac nhau dudi dang dung dich hay dang keo sé& tao ra
thudc tinh két hop, tuy thudc vao s6 luong phan tor c6 mat s¢ lam tinh chat cua nudc
thay d6i: giam &p suét hoi bdo hoa, tang diém soi, giam diém dong bang, giam suc
cing bé mit, ting do nhét, tao ra ap suit thim thau qua mang ban tham ..

2. HOAT PQ CUA NUOC VA PUONG PANG NHIET HAP THU
2.1. Hoat dd cua nuéc

Gia tr1 cua thuc phém, tinh chat cam quan, cling nhu do bén cua cac san phém
khi bdo quan la do thanh phan cac chat hitu co va vo co cua chung quyét dinh, trong
doé nudce anh hudng 16n hon ca.

Khi nghién ctru cac diéu kién bao quan tdi vu thyc pham trong moi truong tu
nhién, nguoi ta thdy do am cua san pham thyc pham khong phai 1a yéu td quyét dinh.
chang han nhu: duong c6 do a am 0,12%, ché c6 dd Am 8% va pho mat chtra 40% a am
déu co thé bao quan dugc trong dd 4m tuong d6i cua khong khi 13 70%.

Nhu vdy nguoi ta phai xem xét thém mot chi sé dic trung cho muc d6 don nhan
thém nudc tr moi truong hoac thai loai bot nudce ra moi truong khi thuc pham dugce
bao quan trong moi truong do.

Khi dat thuc phadm vao moi trudng, thi bé mat thoang bi cac phén tir chat hoa tan
chi€ém gitr, nén s6 phan tir dung moi thoat ra trong mot don vi thoi gian trén mot don vi
dién tich s€ nho hon so voi dung moi nguyén chat. Vi vay ap suat ri€éng phan luén luon
bé hon so vai dp suat riéng phan cua hoi nude nguyén chat trong cung nhiét do.

Nam 1952, W.J. Scott da dua ra két luan rang chat lugng cta thuc pham duoc

bao quan khong phu thudc vao ham lugng nudc ma phu thudc vao hoat do cua nudc,
dugc biéu dién boi cong thuc (1.1).

(1.1)

Trong do: a,, - hoat do ctia nudc;
P - 4p suat hoi riéng phan ctia nude trong thyc pham & nhiét 46 T;

Po - 4p suét hoi bdo hoa cta dung méi nguyén chat (nude) & nhiét do T.

Khai niem: hoat do nuoc la ty so giita dp sudt hoi riéng phan cua nuoc trong
thuc pham va ap sudt hoi bdo hoa cua dung moi nguyén chat o cung mot diéu
kién nhiét do.

Hoat do ctia nudc nguyén chét 1a 1 don vi, nén hoat do nudc ctia mot dung dich
hay mot thuc pham luén ludén nhé hon 1.
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O diéu kién can bﬁng c6 su bang nhau giita hoat d6 nudc ciia mot dung dich hay
mdt thuc pham va ap sudt hoi twong doi (riéng phan) do dung dich hay thuc pham d6
tao ra trong khi quyén bao quanh no. O diéu kién can bang ciing c6 sy twong duong
gitta 6 am tuong d6i ctia khong khi va hoat do nuédc cua thyc pham dit trong khong
khi d6 (cong thuc 1.2).

Do 4m tuong ddi (%) = a, x 100 (1.2)

2.2. Mt s6 yéu té anh huong dén hoat dd nuéc

Hoat d§ ctuia nudc 1a so6 do hitu hi¢u nong do cua nudc trong thyc pham, né phu
thudc vao do am hay tong s6 nudc cd trong thuc pham do, thanh phan hoa hoc va cau
tric cua san pham thyc pham, v.v...

Mot s6 yéu t6 anh hudng dén hoat d6 nude cua thye pham bao gom:

- Ham am cua sdn pham: san phdm nao c6 ham am cao thuong chira nhi€u nudce
tu do, do d6 hoat do nudc cao.

- Chat hoa tan hodc tach nudc cua san pham: khi thém céac chat hoa tan khac nhau
vao san pham, hodc tach nudce tr san pham, thi s€ lam cho lugng nude lién két tang
1én, nén hoat d¢ nudc giam.

- Luc mao dan: hoat do nudc cling co thé giam do lyc mao dan. Nuéc bi nhét
trong mao quan 1a nudc ty do, con 16p nudc & thanh mao quan 1a nude lién két. Su
giam hoat d6 nudc ciing phu thudc vao dudng kinh ctia mao quan va cu trac cua cac
san pham thyc pham.

- D6 pH va luc ion: su thay doi d6 pH va luc ion c6 anh hudng dén kha ning giir
nuéc chia cac thuc phim chia protein. Cac twong tac tinh dién thich dang giira céac
chudi protein sé& tao ra cac gel truong day nudc, néu cac chudi protein hit 1dn nhau thi
nudc h?ip thu va nudc tu do s€ bi déy ra c6 thé bi chay va bdc hoi nén hoat d6 nude
giam. O pH ding dién kha ning giit nudc 1a cuc tiéu. O pH khac cac chudi protein s&
tich dién cung du va day nhau, thuc phim c6 kha nang giit nude tot hon.

- Thanh phan héa hoc va trang thai vat I cua thuc pham:

+ Protein va tinh bot thuong gitr mot luong nude nhiéu hon céc lipid va cac chat
ket tinh.

+ Vi cac thuc pham cé chira tinh bot, thi khi gia nhiét ciing lam bién d6i kha
nang hap thu nudc cua tinh bot, vi ching bi ho hoa lam bién do61 tir mang ludi tinh thé
khong tham nudc sang mdt trang thai vo dinh hinh (hinh 1.1).

+ Khi duong saccharose chuyén tir trang thai vo dinh hinh hat 4m sang trang thai
két tinh, néu t61 mot ham lugng nude nhat dinh dang vo6 dinh hinh khong bén s€ két
tinh lai va nha nudc ra. Nudce giai phong ra boi sy bien doi nay co the hoa tan cac phan
tr duong saccharose bén ngoai va lam két tinh cac phan tor sdu ¢ phia bén trong.
Truong hop nay thuong dan dén dong khoi.

+ Viéc tao hat cac vat liéu cling &nh hudéng dén kha nang gilt nudce.

- Phan 16n cac loai hoa chat déu lam giam hoat d6 nuéc nhiéu hon khi tinh toan

18



theo 1y thuyét vi cac 1y do sau:

+ Do ¢6 su lién hgp manh mé giita phan tir nudc va phan tir cac chét trong dung
dich.

+ C6 sy phan ly cta cac chat dién ly co mit.

+ Cac luc tac dung dén cau trac cua nudc.
Viing v dinh hinh Viing két tinh
H0

Lién kétH

aw thap aw Cao

Hinh 1.1. So' @6 md hinh cdu triic tinh bét & trang thai v dinh hinh va két tinh

2.3. Pwong ding nhiét hip thu

Puong ding nhiét hap thu (hoic phan hap thu) 1a duong cong dé chi lugng nudc
dugc giit boi mot thue pham nao do, khi ¢ diéu kién can bang va tai mot nhiét do xéac
dinh, phu thudc vao d6 4m twong d6i ctia khi quyén bao quanh. Hay nguoc lai, né chi
ap suat hoi giy ra boi nudc ciia mot thyc pham phy thudc vao ham luong nudc cia
chinh thyc pham do.

Duong dang nhiét hap thy va phan hap thu c6 thé thu dugc bang phuong phap
thuc nghiém ddi voi mdi san pham va & mdi mot nhiét do nhat dinh.

bé xay dung duong dang nhiét hap thy, ngudi ta dit cic mau cia cung mot thuc
pham kho c6 trong lugng da biét trong mot ddy binh kin c6 do am twong ddi cua
khong khi tang dan. Dé giir cho do am tuong d6i trong timg binh khong thay doi cé thé
dung cac dung dich mudi bdo hoa hoac dung dich H,SO, c6 néng do nhat dinh.

Pé xay dung duong déng nhiét phan hap thy thi dat cac mau cua ciing mot thuc
pham uét co trong luong da biét trong mét day binh co do & am tuong d6i giam dan. Khi
dat duoc can bang ngudi ta do khéi luong nude & cac mau.

’ T cac s6 liéu thuc nghiém thu dugc, v& dd thi duong déng nhiét hép thu va phan
hép thy, thé hién moi quan h¢ gitta ham lugng nudc va hoat do nudc cia mot thuc
pham (hinh 1.2).

Giira thyc pham c6 ham lugng nudc cao va thuc pham cé ham luong nude thap
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c¢6 su khac nhau vé duong dang nhiét hap thy. O thyc pham c6 ham lugng nuéc thap
(<40%), chi c6 mot sy thay d6i nhé vé ham luong nudce ciing dan dén nhiing bién dong
rat 1on vé hoat d§ nudec.

Pudng dang nhiét hap thu cho biét vé cac trang thai ctia nude trong thyc pham.,
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Hinh 1.2. Puong ddng nhiét hdp thu va phan hdp thu
(a) Thuwc phdm c¢é ham heong nude cao

(b) Thue phdm c¢é ham heong nede thap

- Viing nuéc lién két bén: doan OA (hinh 1.2b) ¢6 hoat do nu6e ndm gilra 0 va
0,2 hodc 0,3 twong Ung véi trang thai nudc lién két bén. Trong ving nay, nudc tao ra
16p don phan trong d6 phan tir nudc dinh vi vao cic nhom co cuc ctia mot so chat nhu
NH;" vd COO™ (cua protein), OH (cta tinh bot). Nudc dang ndy chiém khoang
3+10g/100g san pham kho (phi chat béo).

- Viing nuée lién két yéu va nuwée tir do: sau ving nuéc don phan, duong dang
nhiét hap thu ¢6 thé chia thanh hai hogc ba ving c¢6 murc do tw do ting dan. Pau tién la
nudc ¢ vung da tang, dinh v&i ving don phén qua cac cau trung gian la kién két hydro,
chu yéu 1a nuéc hydrat hoa cua cac hop chat hoa tan (protein, mudi). Tiép dén 1a nudce
ngung tu trong cadc ong mao quan cua thuc pham Nudce ngung tu trong cac ong co
duong kinh cang nho thi cang lam giam ap sudt hoi bio hoa va vi thé lam giam hoat d6
nuorc Thyc nghiém cho thay, khoang 3% lugng nude dinh vi trong 6ng duong kinh
10°cm tmg véi a, = 0,9. Hai dang nudc lién ket yéu va nudc tu do khong cé su khac
nhau rd rét va ching co thé trao doi véi nhau rat nhanh. Nudc ty do c6 chi yéu trong
cac thuc pham twoi hodc thyc pham ché bién (khong sdy kho). Phan cudi cua duong
dang nhiét hap thu twong ung vdoi hoat Ao nude gan cuc dai va ung voi ham lugng
nuée khong thap hon 50%.

2.4. Hi¢n twong tré hap thu

Puong dang nhiét phan hap thu cta mot san phém thyc pham (6 tai mot nhiét do
xac dinh) thuong khong trung véi duong dang nhiét hap thu. Sy khong trung nhau nay
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ctia hai dudng cong goi 13 su tré hap thu. C6 nghia 13 ham am c6 duoc tmg voi mot a,,
thuc hién bang con dudng phan hap thu tir vat li€u udt s€ cao hon khi thyc hién bang
con duong hap thu.

Su tré hap thu xay ra cha yéu trong vung gitra cua duong dang nhiét, nghia 1a
viing ma nude chi dugc lién két mot cach yéu 6t. Nguyén nhan la do sy ngung ty nudce
trong céac 16 ctia mao quan. Ap suit hoi twong ddi ciia nudc phu thudc vao duong kinh
16 va goc tiép xuc 1ong — ran (phy thudc stc cing bé mit).

Goéc tiép xuc léng — rén khi mot chét‘léng dén thim th mot bé mat kho (hép thu)
thuong 16n hon khi chat long rat di khoi bé mat w6t (phan hap thy) (hinh 1.3).

Ngoai ra, do c6 sy khac nhau giita duong kinh ctia miéng 16 mao quan & mot sb
mo thuc vat va dong vat thuong c6 duong kinh nhé & miéng 16 va duong kinh 16n hon
6 sdu phia trong mao quan, nén ap suat hoi ¢ cac chd dy ciia mao quan s€ 16n hon ap
sudt hoi & cac chd rong. Khi phan hap thu thi mao quan s& chi doc hét nude khi 4p suat
hoi tuong d6i & dudng kinh miéng giam xuong mot gia tri tuong ung.

I |

p >90° (< 900

Chat long thim wét kém  Chat Iong thim wét bé mit rin
Hinh 1.3. Géc tiép xiic ciia chat léng tham wét

Hién tugng qua bio hoa cua cac dudng trong dung dich ciing giai thich phan nao
su tré hap thy & cac san pham rau qua. Hoat d6 nudc giam nhanh khi khir nuée vi cac
duong khong két tia ma tao ra dung dich qué bdo hoa. Khi 1am am trd lai, cac dudng
chi hoa tan khi c6 mot ham lugng nudc xac dinh.

2.5. Hoat @9 nurée va diéu kién khong cin bing

Hoat d0 nudc cua thuc phém phai dugc xac dinh trong diéu kién can béng nghia
1a khi thyc pham va khi quyén tiép xtc véi nd & ciing ap suat hoi can bang. Cac diéu
kién d6 chi tOn tai trong mot hé théng dong. Mot sy thay doi do am tuong doi cia khi
quyen xung quanh s& dan dén mot sy thay 601 hoat d¢ nudc cua thyc pham do d6 cac
kiéu bao g6i 1a rat quan trong trong viéc quyét dinh ty 1¢ cua nhimg thay doi do.

Viée tron 13n cac ciu tir thue pham ¢4 hoat do nudc khac nhau c6 thé din dén
hién tugng chuyén am, am s€ chuyén tir thyc pham c6 a,, cao tédi thuc pham cé a,, thap.

D0 am can bang cua san pham la luong nudc cua san pham ¢ di€u ki¢n can bang
tai mot nhiét d§ nhat dinh.

Khi phan tich do am can b?mg cua cac thuc phém 0 cac nhiét d0 khac nhau,
nguoi ta nhan théy khi nhiét d¢ tang, do am can béng cua san phém giam. Tuy nhién,
anh huéng ctia nhiét do t6i cac ving khac nhau trén dudng dang nhiét hap thy 1a khac
nhau. O ving hap thu da ting, d6 4m can bang bi giam manh hon ving don tang va
ving ngung tu. Ngoai ra, & cing mot do Am moi trudng, khi nhiét d6 tang s& 1am ting
hoat d6 nuéc do d6 kha nang hit 4m va lugng nudc bi hap thy bdi san pham giam.
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Diéu nay c6 thé giai thich nhu sau:

- Cung véi su ting nhiét do, dau tién tang ap sudt hoi nudc ca trén nudc nguyén
chat cung nhu trén san pham, nén ty 1& P/P, thay d6i khong dang ké va chi sau d6 do
ap suét riéng phan ctia hoi nudc trén san pham thip hon ap suat cua hoi nudc trén
nudc nguyén chét.

- Ngoai ra, & cung mot d6 4m méi truong, khi ting nhiét do thi s& lam ting hoat
dd nudc, do do tinh hat am va lugng nude bi hap thu bdi san pham tir moi trudong xung
quanh s¢€ bi gidm.

Khi hoat d6 nudc ting ciing lam ting cac phan tmg giy hu hong thuc pham, vi
thé nén bao quan thuc pham & nhiét do thap.

2.6. Tac dung ciia dwong diang nhiét hap thu

Puong dang nhiét hip thu cho phép thiy trudc hoat d6 nudc ctia mot hdn hop
cac hop phan c6 do am khac nhau cling nhu nhitng bién doi cia mot thuc pham khi
bao quan trong cac dicu ki¢n khac véi diéu kién xem xét.

Vi du nhu khi d6 am khong khi thay doi, san pham s& hiit am khi khong c6 bao bi
bao vé, trong trudng hop bao bi sir dung c6 kha ning cho hoi nudc di qua thi c6 thé
tinh dugc luong nuéc hip thy va thoi gian bao quan thuc pham dén mirc chat lugng
con tot. Hay khi ting tir nhiét d T dén nhiét do T + t thi s& xdy ra sw tach nudc theo
chiéu mii tén (hinh 1 4), sy khir nu6e s€ xay ra manh mé hon néu viée tang nhiét do di
kém voi viée giam do 4m tuong ddi cia khong khi.

Hién tugng tré hap thu trong truong hop ché bién cac loai rau qua giau duong va
mudi ciling 14 van dé rat quan tam. Khi viéc khir nudec mot san pham duoge tién hanh
ngoai diém tdi wu Mo thi ¢ thé thay trudc sy tai lam am cho dén ham luong nudc
tuong ung & Mo co thé dan dén mot hoat do nudce cao co tinh nguy hiém do hién tuong
tré hap thu (hinh 1.5).
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Hinh 1.4. Anh hwéng cia nhiét @6 d@én  Hinh 1.5. Sw tdi hydrat héa mét san pham
dwong dang nhiét hap thu nudc da duwoc lam kho

3. PHUONG PHAP XAC PINH HOAT PQ NUOC
O d6 am tuong ddi can bang ing v6i mot nhiét 46 xac dinh nao d6 thi san pham
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khong thu thém ciing nhu khong nha 4m ra méi truong, Nguoi ta dwa vao dic tinh nay
de xac dinh a,, cia mot san pham nao do, vi khi d6 a,, = w/100.

Xéc dinh hoat d6 nudc: c¢6 nhiéu phuong phéap, nhung thong dung hon ca 1a
phuong phéap noi suy (hinh 1.6).

- Pat miu vat c6 khdi lugng nhat dinh vao trong cac binh hit 4m c6 d6 am tuong
do6i khéac nhau ¢ cung mét nhiét d xac dinh

- Sau 2+4 gid cAn miu vét & cac binh d6 dé xem luong 4m hap thy vao hay nha
ra (tinh ra g/100g chat kho).

- V& dd thi y = f (ay), kéo dai dudng biéu dién cit truc hoanh tai mot diém, dé 1a
diem a,, can xac dinh.

Ham heong nuée, g/100g chdt khé

Aw D6 dm twong doi

Hinh 1.6. Dé thi biéu dién phirong phép xdc dinh hoat dg nuée
Nguoi ta thuong dung cac dung dich mudi bdo hoa hodc théng dung nhat 1a dung
dich H,SO,4 c6 nong dd nhat dinh dé thu duoc a, chuan (hodc do am tuong doi =

aw-100) (bang 1.2 va bang 1.3).

Bang 1.2. Gid tri a,, 0 25°C cua cdc dung dich muoi bao hoa

Dung dich mudi béo hoad ay Dung dich muéi béo hoad ay
LiClL.LH,0O 0,12 CdCl, 0,82
KC,H;0, ( Acetate ) 0,23 Li,SO4 0,85
MqgCl,.6H,0 0,33 K.CrO, 0,88
K2CO4 0,44 KNO; 0,94
Mg(NO,).6H,0 0,52 Na,HPO, 0,98
NaCl 0,75 K2SO, 0,97
(NH;)SO4 0,79
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Badng 1.3. B am twong doi nhdn dwoc tir dung dich H,SO,

Bé am tuong ddi H,SO04, % khoi lirong

(aw .100), % 0°Cc 25°C 50°C 75°C
10 63,1 64,8 66,6 68,3
25 54,3 55,9 57,5 59
35 49,4 50,9 52,5 54
50 42,1 43,4 44,8 46,2
65 34,8 36 37,1 38,3
75 29,4 30,4 31,4 32,4
90 17,8 18,5 19,2 20,4

4. PHUONG PHAP PIEU CHINH HOAT PQ NUOC
4.1. Cho dong khéng khi true tiép qua thue pham

Khi cho dong khong khi tryc tiép di qua thyc pham, s& diéu chinh thyc pham dat
duoc ay, dinh trudc.

Po am tuong d6i mong mudn cta dong khi cé thé thu dugc bang cach h@n hop
dong khong khi am va dong khong khi kho qua dung dich H,SO, cé a, da biét hoac
qua dung dich muoi bao hoa co6 a,, da biét.

4.2. Dung cac dung dich muoi bio hoa hiru co hoic vo co

Cac dung dich mudi bio hoa hitu co hodc v6 co, thuong dung trong phong thi
nghiém dé€ thu dugc a, mong muén. Cac dung dich nay c6 thé diéu chinh a, trong
d@ng khi, lam d}mg dich cpuén de khac cac dung cu do a,, hoac dé lam dung dich can
bang cho cac mau thyc pham nho.

4.3. Sir dung céc chit phu gia

_ Hoat d6 nu6c cua mot thyuc pham c6 thé duge diéu chinh bang cach thém cac hop
phan hodc nhiing phu gia c6 a,, khac nhau. Chang han nhu thém muoi NaCl, v.v...
4.4. Phuong phap gia cong

Hoat do nudc cua mdt thuc pham c6 thé thay d01 bang phuong phap gia cong.
Vi san pham kho c6 thé dong banh dé phan phéi lai am, hoic c6 thé gia nudc vao san
pham thuc pham kho bang cach thing hoa tir nuéc da o nhiét do qua lanh.

4.5. Dung cac hop chit hiru co
~ Cac hop chat hitu co nhu: glucose, glyxerin va propylenglycol thuong duoc dung
de ha thap a,, trong thuc pham.

Cac duong nhu fructose, mantose cling dugc dung nhung han ché, duong nghich
dao la tac nhan lam giam a,, quan trong trong mdt s6 banh keo. NaCl, glucose 1a chat
lam am duoc st dung rdng rai va lau hon ca. Propylenglycol cling 1a chat lam am thyc
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pham rat tbt vi ty no cling c6 tinh chat chdng vi sinh vat.

Bang 1.4. Hoat do cua nuoc cua mot s6 dung dich khac nhau

Nong dé (g/1lit H,0)
aW NaCl CaCl, Saccharose
0,995 8,8 11,2 93,1
0,990 17,5 23,7 182,8
0,960 70,1 85,5 657,3
0,900 165,4 175,4 1407
0,800 301 286,3 -

5. ANH HUONG CUA HOAT PQ NUGC DEN CHAT LUQNG CUA THUC
PHAM

Cuong do hu hong cia cac dang san pham 1a do mot loat cac yéu tb bén trong va
bén ngoai ma trudc hét 1a do hoat d6 cua nude quyét dinh. Séy hodc gilr thue phém o
nhiét do thap 13 mot trong sd nhimg phuong phap lau doi nhat dugc str dung dé bao
quan cac loai thyc pham c6 d6 am cao. Cong nghé thuc pham hi¢n dai da va dang cd
gang dé t6i wu hoa cac qué trinh nay. Noi chung, san pham can dugc sdy hay lam lanh
dong trong mot khoang thoi gian nhat dinh dé dam bao t6i da chéat luong va qua trinh
nay can duogc toi uu hoa cho tung san pham cu thé. Pé c6 thé lua chon duoc cac diéu
kién bao quan thich hop, can hiéu 1& vé anh hudng ctia nudc dén thoi han sir dung cia
thuc pham.

7 Anh huong cua hoat d6 nude dén cudng do cua cac qua trinh gdy hu hong san
pham duoc the hién & d6 thi trong hinh 1.7.

Hinh 1.7. Anh ‘hwong cua ay dén cdc * qud trinh gay hw hong thuc phdm
(1) qua trinh oxy hoa chat béo; (2) phan img sam mau phi enzyme; (3) phan irng enzyme; (4)
sw phat trién ciia nam moc; (5) sw phat trién ciia ndm men, (6) si phat trién cia vi khudn

25



Nhin chung véi cac san pham c6 hoat do nudc cao thi qua trinh sinh hoc chiém
uu theé. Tuy nhién trong san pham c6 ham luong lipid nhiéu thi ngay ca khi c6 a,, cao
thi qué trinh oxy hda van troi hon.

Déi véi nhirng san pham co ham a am thap va trung binh thi cac qué trinh phi sinh

hoc nhu sy oxy hoa va sy sam mau rat thuong xay ra. Toc do cic qué trinh nay phu
thudc rat manh vao hoat d6 nudc.

5.1. Anh hwéng ciia hoat d) nuéec dén phan wng oxy hoa chat béo

Lipid c6 trong thanh phan cac san pham thuc pham thuong kém bén viing nhat 13
d6i v6i tac dung ctia oxy khi quyén. San pham trung gian quan trong ciia qua trinh oxy
hoa chat béo 1a hydroperoxyt (ROOH ). Tir ROOH s& tao thanh nhimg vt pham khac
nhau 1am anh hudng dén chét luong san pham.

RH R* = (H)
—== R ¥ RD_w_’*‘
RO,* - RH ROOH - R*

Theo @6 thi hinh 1.7 ta thdy khi hoat 6 nudc thip su oxy hoa chat béo xay ra
manh mé, sau d6 tc d6 phan mg oxy hoa chit béo giam dan va thap nhit & ving hoat
dd nudc khoang 0,3 sau d6 lai tang 1én cho dén khi a,, khoang 0,7 thi dat cuc dai, néu
hoat d¢ nuéc tiép tuc tang thi toc d6 phan img oxy hoéa lai giam.

Nguyén nhéan do:

- O ving a,, thap (thuc pham kho), thuc pham chira chat béo dang khan c6 ciu
trac & dang vat thé keo c6 16 x6p, chat béo ¢ bé mit cac vi 16 d& tiép xtic v4i oxy nén
qua trinh tu oxy hoa xay ra dé dang. Ngoai ra, qua trinh sdy thyc pham con tao ra
nhiéu céc gdc tu do co thé thiic day téc d6 oxy hoa dién ra nhanh hon.

- Khi a,, tang 1én (tir 0,05+0,3), toc d6 oxy hoa giam do xuat hién mot 16p nudce
hap thy bao vé trén bé mat thuc pham, han ché su xAm nhép cta oxy khi quyén. Céc
hydroperoxide ROOH lién két véi nudc qua cic cau hydro nén viéc phan hiy ching
thanh cac géc tw do bi han ché. Bén canh d6, nudc c6 thé lién két phéi tri v&i cac ion
kim loai hay tao phtrc hydroxide két tia va loai chiing khoi dung dich nén lam giam
anh huong gay ra boi kim loai nang.

- Khi a,, > 0,3 cac thuc phém c6 dd Am cao hon, bén canh nude lién két con xuat
hién thém nudc tu do, trong truong hop nay cuong do oxy hoa tang la do tang su
khuéch tan cac ion kim loai va cac tién chat oxy héa vao ving phan tng,

- Khi a, tlep tuc tang I1én, su oxy hod co thé cham lai 1a do nong do cac kim loai
bi pha loang.
5.2. Anh hwéng ciia hoat @9 nuwéc dén phin wng sim mau phi enzyme

Nudc o vai trd quyét dinh trong phan Gng sim mau phi enzyme. Sy sim mau c6
thé do phan g caramen hod, phan tmg melanoidin, phan tng gilra cac san pham oXy
hoa cac lipid voi protein, hodc phan mg thoai phan cac hop chat cacbonyl c6 ndi kép
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do6i luan hop nhu vitamin C, céc reducton...

Thong thudng céc sic to c6 mau sim s& duoc tao ra & trong cac san pham c6 ham
am thap hodc trung binh khi a,, > 0,5.

O a, thip, ning luong hoat hoa cua cac phan ng ting 1én cao nén phan ung
khong xay ra. Khi a,, > 0,5 tdc do phan ng sim mau ting dan va dat cuc dai trong
khoang 0,65+0,75. Nguyén nhan do cac phan tir nudc thiét 1ap mot 16p kép nam giira
cac phan tu nhu protein, lam 19 ra cadc nhom c6 cuc, phan tr protein tré nén linh dong
hon, ting kha ning sap xép ndi phan tir vi thé tang kha nang phan ing. Nudc ciling rit
ngan chu ky cam tmg tao cac phan tmg gy sim mau do tao ra cac hop chét trung gian
hoa tan dugc trong nudc va sau nay s¢ tham gia phan ung Tuy nhién, khi a, cao, tdc
d6 cac phan tmg giam do néng do cac chat phan tng bi giam xubng.

O cac san pham thyc vat va qua, phan ng xay ra cyc dai 6 ay = 0,65+0,75, con
O cac san pham thit 1a 0,3+0,6 va cac san pham stra kho khong c6 chat béo 1a 0,70.

5.3. Anh hwéng ciia hoat @9 nwéc dén phan ing enzyme trong cic sin pham thue
pham

Téc d6 ciia cac phan tng enzyme trong cac san pham thuc pham dugc quyét dinh
boi cac yeu to chu yéu sau:

- Su phan bd cac chat tham gia phan ing & trong san pham;

- Do linh dong cua co chat do trang thai tap hop va ciu trac cta san pham quyét
dinh;

- Hoat @0 nudc, nhiét 3o nudc.

Nudc tham gia vao phan ung thuy phéan, lam ting tinh linh dong ctia co chat va
san pham tao thanh vi thé gia tang phan tng enzyme.

Khi a,, nam dudi vung don tang, hoat dong cua enzyme 1a cuc bé hoac khong co
vi khong du nudc ty do dé phan ung xay ra. O ving ay ¢0 gia tri trung binh, hoat dong
ctia enzyme phu thudc vao kha ning hoa tan cac chat kho va dua cac chat kho toi tim
hoat dong cua enzyme. No6i chung, nudc tham gia vao cac phan ing enzyme la nudc tu
do, trung véi vung nudc ngung tu & mao quan, tai vung a,, > 0,45.

Trong cac san phdm thyc pham c6 ham 4m thap, ma a,, nam dudi ving don ting
thi hoat dong cua enzyme la cyc bé coi nhu khong c6 vi nudc tu do chua du dé thuc
hién phan tng.

Trong céc san pham c6 ham am thap va trung binh thi qua trinh thuy phan 1a chu
yéu va thuong xay ra. Hoat do enzyme cta qua trinh nay lai do hoat d6 nudc quyét
dinh. Do d6 khi dé ra diéu kién bao quan tdi wu cac san pham c6 do am thp va trung
binh thi can phai tinh dén hoat d6 nudc. Hoat d6 nudc phai thap hon diém 1én doc cia
duong dang nhiét hap thu.

Cung vo1 1y do do6 khi xur ly nhiét cac enzyme ¢ trong san pham c6 ham am thap
s€ bi v hoat v6i murc d6 be hon 1a khi ¢ trong san pham c¢6 ham 4m cao. Vi & trong
san pham kho, khung protein ctia enzyme bi bién tinh cham hon & trong san pham uét
rat nhiéu.

DPo bén cua enzyme la chi tiéu dé xac dinh liéu céac enzyme cho vao dé thuc hién
mot qua trinh nao d6 trong mot thuc pham co dat duge hiéu qua mong mudn hay
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khong, hodc dé thay doi mot giai doan cong nghé bang cach vo hoat enzyme co duoc
hay khong:

- Cac enzyme & thuc pham c6 thé gitt dugc hoat do lau dai néu duoc dé & pH gan
trung tinh, & nhiét d vira phai hodc thap va do am thap. Trong da so trudong hop khi a,
< 0,30 s€ bao v€ dugc hoat do ban dau cua enzyme.

- Thong thuong dé 6n dinh cac ché pham dang long co thé thém cac hop chét nhu
NaCl, glycerin hoic propylene glycol 14 nhitng chat c6 kha nang liy nudc di, 1am giam
a, do d6 ting d6 bén enzyme.

- Co thé dung sorbitol (70%) dé 1am cho o - amylase va protease kiém tinh bén
chiu duoc sy bién tinh & nhiét d6 80°C. Dung dich glycerin 70%, glucose 70% va
saccharose 70% ciling c6 tac dung ngan chan dugc su vo hoat bang nhiét cua protease.

- Cac ché pham lam mém thit dang 1ong thuong chira papain thi dugc on dinh
bang cach thém mudi, propylene glycol va glucose. Hoat dd nuéc ciia ché pham nay 1a
tir 0,6+0,8. Nguoi ta di dung glycerin néng d6 40-80 % dé 6n dinh cac ché pham
enzyme protease dang long.

- Trén quan diém cong nghé thi d6 bén nhiét ctia enzyme & cac d6 am khac nhau
quan trong hon d§ bén cua ché pham enzyme c6 thoi gian bdo quan ¢ nhiét d§ binh
thuong dugc dai hon.

5.4. Anh hwéng ciia hoat d9 nwéc dén sy phat trién ciia vi sinh vat

Kha nang phat trlen cua vi sinh vat phy thuge rat nhiéu vao hoat d6 nudc. Hoat
do nudce t01 thiéu dé nam mdc c6 thé phat trién 13 0,8 (riéng ndm mdc wa kho 1 0,65);
dbi voi nam men co ay t6i thiéu dé ching c6 thé phat trién duoc 13 0,88; con ddi véi vi
khuén a,, t6i thleu de ching phat trién dugc la 0,91 (rleng vi khuan ua man 13 0,75).
Néi chung, nam men va nam moc phat trién trong méi trudng acid va kho hon so véi
vi khuan.

Ngoai ra kha niang phat trién cta vi sinh vat con phu thudc vao cac diéu kién
khéac nhu nhiét do, pH, su c6 mat cua oxy, cac chit kim hdm, bao vé, ... Thuc pham
trong vung hoat d6 nudc tir 0,6+0,9 (loai thuc pham c6 d6 4m trung binh) noi chung
bén véi tac dong cua vi sinh vat.

5.5. Anh huéng ciia hoat d) nuéc dén tinh chit lwu bién ciia thwe pham

Nhing tinh chit luu bién cua thuc pham nhu: d§ cung, d6 dan hoi, do dai, do
déo... Nhiéu nghién ctru da ching to rang diéu kién am cua cac thuc pham kho hoic
ban kho c6 vai tro6 quan trong trong viéc tao ra tinh luu bién cia ching. Nguodi ta thay
rang neu taing do am tuong dbi can bang ctia cac thuc pham c6 d6 4m trung binh gan
diém udn nhu vung don tang (20% am) toi mirc 66% sé& ting d6 cung, do dinh ciia hau
hét cac san pham thyc pham.

5.6. Anh hwéng ciia hoat 49 nwée dén do bén ciia vitamin

Hoat d6 nudc cling c6 anh hudng rat 16n dén d6 bén cua mét sb vitamin nhat 1a
cac vitamin hoa tan trong nuéc

Vitamin C tuong d6i bén & a,, thap, khi ting a, thi su phan huy vitamin C cang
tang nhanh. Vi vay dé bao quan dugc vitamin C trong cac thyc pham mot thoi gian dai
thi thuc pham phai dugc bao quan ¢ nhi¢t do thap va a,, cang thap cang tot.
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Pbi vi vitamin By: Qua nghién ctru ton that trong bot mi nguoi ta thdy rang néu
tang d0 am tr 9,2% dén 14,5% thi s€ lam tang ton that vitamin B, 1én.

Dbi v6i cac vitamin hoa tan trong chat béo thi sy pha huy s& giam khi a,, ting.
Chi c6 a - tocoferol s€ tang sy mat mat Ién khi tang ham am.

5.7. Anh huéng ciia nwée dén cau tric cua rau qua twoi

Rau qua tuoi chira nhiéu nudc nén thuong c6 d6 cing, 46 bong va do gion nhat
dinh. Rau qua héo thi teo lai do mat nudce.

Trong qua trinh phat trién sy ting kich thudc ciia té bao dong vat va vi sinh vat 1a
do tong hop protein, tri lai sy tdng kich thudc t€ bao thyc vat gan nhu la do su hap
thu nudc.

Mang té bao thyc vat thudng co tinh chat thim d6i v6i nudc va khong tham doi
v6i chat tham thau hoa tan trong nude. Khi nudc vao té bao thi cac chat hoa tan cua té
bdo gdy nén mot ap suét trén vo té bao goi 13 ap suat truong va thuong tao ra mot do
cing nao d6 ddi véi té bao, do d6 1am ting kich thudc té bao (hinh 1.9)

Mang té bao

V6 té bao

Cdc chdt c¢é hoat dong tham Ap sudt triong
thau trong dung dich

Hinh 1.9. Ap sudt triong lam ting kich thude té bao

CAU HOI ON TAP

1) Trinh bay khai niém hoat d6 nudc. Phan tich cac yéu t6 anh huong dén hoat do
nudc.

2) Puong dang nhiét hap thy va trang thai cia nude trong thuc pham cé mdi quan
hé v61 nhau nhu thé nao? Néu y nghia ciia duong dang nhiét hap thu.

3) Phén tich anh huong cua hoat d6 nudc dén chét lugng thuc pham.

4) Nghién ctru hoat do ctia nude co ¥ nghia gi trong qua trinh bao quan va ché bién
thuc pham?
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CHUONG 2. TINH CHAT CHUC NANG CUA PROTEIN
TRONG THUC PHAM

Protein 1 hop chat cao phan tir, do cic acid amin két hgp véi nhau tao nén.
Protein 1a hop chat c6 phd bién trong cac nguyén liéu va san pham thyc pham. Trong
thuc phém protein ¢6 thé & trang thai dich thé hodc ¢ trang thai ran, c6 thé & dang gﬁn
nhu thuan nhat trong mot sO san pham nay nhimg lai ¢ dang hdn hop véi cac hop phan
khac, c¢6 thyc pham protein 1a hop phan chinh cé sin trong nguyén liéu, ¢ thyc pham
protein dugc thém vao ¢ dang chat phu gia.

Protein sin c6 hodc dua vao san phim thuc pham chil yéu la dé tao cho thuc
pham c6 gia tri dinh dudng cao. Ngoai ra, protein con cé vai tro cuc ky quan trong
trong cong nghé san xut thuc pham, voi vai tro tao hinh va tao két cau cho nhiéu loai
san pham thyc pham.

Do tuong tac v6i nude va dudi tic dung cua nhiét ma protein c6 thé thay doi tinh
chat, trang thai dé tao hinh, tao két cau cho san pham thuc phadm. Trong nhimg diéu
kién cong nghé nhit dinh, protein co thé twong tic v6i nhau, twong tac véi nude, tuong
tac véi glucid, lipid dé tao ra do dac, do déo, do trong, tao bot, tao do xép cho cac san
pham thyc pham.

1. CAC HE THONG PROTEIN THUC PHAM

Céc protein thuc pham rat da dang, dwa vao ngudn gdc va tinh chit dic trung co
thé phan cac protein thuc pham thanh cac nhom sau:

- Hé théng protein cua thit, cé;

- Hé thong protein cua tring;

- Hé thong protein cua sita;

- Hé thong protein cua laa mi;

- Hé thong protein cua dau tuong.
1.1. H¢ thong protein ciia thit, ca

Thit gia suc va thit ca 1a nhitng co trong do6 co chtra tur 15+22% protein, c6 nghia
la protein chiém tir 50+95% chéat hitru co cta thit. C6 hai loai co van va co tron, co van
co O thanh rudt va thanh mach mau, co tron la loai co tao nén tﬁng co rat ciia mot sd
co quan nhu co 16p thanh 6ng tiéu hoa, bang quang, ... Thit tvong (mg v&i co véan, tinh
chat va chit luong cua thit lién quan véi protein co.

Dua vao vi tri ¢6 thé phan protein co thanh ba nhom:
- Protein ctia chét co
- Protein ctia mo lién két
- Protein cua to co
1.1.1. Protein ciia chit co

Buoc tim thdy trong té bao co, 1a phén chat 1ong bao boc léy protein dang soi,
cung cap nhiing chirc nang hoa sinh can thiét cho qua trinh sinh tong hop protein. Hau
hét chung 13 nhimg phan cua hé thdng san xuit ning luong. Nhom niy c6 nhiéu loai
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protein khac nhau nhung véi ty 18 rat nho, myoglobin 1a loai protein dién hinh trong
nhom nay. No c6 vai trd quan trong trong qua trinh ché bién thit vi day la loai protein
tao mau cho thit.

a) Cdu triic ciia myoglobin

Myoglobin la protein hoan thién, mau do tham tao ra mau ty nhién cia mo co,
quyét dinh sic t6 cua cac thit, thuong chiém 90% tong lugng cac sic to cua thit bo.

- Myoglobin (Mb) gdm cac protein 1a globin va phan khong phai protein (nhém
ngoai) (hinh 2.1);

Protein (globin)

Hinh 2.1. Céu triic ciia myoglobin va nhdn heme

- Phan tir globin do 153 gdc acid amin tao nén;

- Nhom ngoai cua myoglobin 1a heme (hinh 2.1) gian voi globin ¢ gbe histidine
c6 s thir ty 93. Trong thanh phan heme co Fe, trang thai oxy hoa cua Fe (Fe*?, Fe*)
trong heme cling nhu ban chat ctia cac phan tir ndi véi Fe (O, NO, CO) la nguyén
nhan 1am thay d6i mau sic cia thit.

b) Vai tro cia myoglobin

Myoglobin c6 vai trd quan trong cho viéc tao mau cua thit tuoi cling nhu cac san
pham ché bién

Luong myoglobin thay d6i tuy theo timg loai mo, timg loai, do tudi ddn dén mau
sac thit cling thay doi theo. P9 tudi cang cao thi lwuong Mb cang nhiéu nén thit cia con
vat gia c6 mau dam hon con véat non.

Desoxymioglobin la sdc td bam sinh cua thit 1am cho thit ¢6 mau dé tia, trong do
Fe c6 hoa tri 11

Myoglobin (Mb) khi mang oxy tao thanh oxymyoglobin (MbO,) c6 mau dé ruc.
MbO; 1a chat du trlr oxy cho co, trong d6 Fe ¢6 hoda tri II. Mau cua MbO, ¢6 thé nhan
thay rd trén bé mat thit tuoi.

Mb va MbO, khi bi oxy hoa thi Fe?* chuyén thanh Fe®* tao nén metmyoglobin
(MMb) c6 mau nau. Khi nguyén tir Fe & trang thai Fe** thi phan tor Mb khong c6 kha
nang két hop véi oxy nira.
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Sau khi giét mo, ham lugng mé co giam di rat nhanh, myoglobin s& chuyén doi
thanh cac dang oxymyoglobin va metmyoglobin nhu sau (hinh 2.2).

Globin- Globin Globin
N N N N N N
AN ) / -0 AN /S Oxy héa AN | \ yd
Fe™ o Fe’’ —-— Fe’”
SN S 0N S5 0N
N : N N ! N N : N
O, OH; OH
MbO; Mb MMb
(Mau dé troi) (Mau d6 tia) (Mau néu)

Hinh 2.2. S bién doi trang thai va mau cua thit tuoi sau khi giét mé

Mau sic cua thit twoi 1 do ti 18 cua cac thanh phan MbO,, Mb, MMb qui dinh.
Khi quan sat ta c6 thé thiy bén ngoai thit c6 mau do tuoi (hdng) con bén trong thi co
mau sdm hon. P6 1a do cic phan tir Mb bén ngoai thit tiép xuc voi oxy khong khi tao
ra MbO,. Con bén trong thi thiéu oxy nén luong desoxymyoglobin va MMb nhiéu
hon, gdy nén mau sam.

Trong mot s6 trudng hop thit dé 1au ngoai khong khi hodc do c6 tiép xtic voi chat
oxy hoa, phan bén ngoai thit co luong MMb nhiéu nén c¢6 mau ¢dm hon. Phan tmg oxy
hoa MbO, thanh MMb va phan tng khtr ngugc lai li€én tuc xay ra trong co va ca sau
khi suc vat bi glet mot thoi gian. Dé bao vé mau sac cua thit twoi can tao didu kién dé
phan mg khtr chiém uu thé. C6 thé chuyén MMb thanh desoxymyoglobin khi c6 mit
cac tac nhan khur nhu glucose, acid ascorbic hoac SO..

Mic du 3 dang c6 thé chuyén d6i qua lai nhung tir dang MMb kho chuyen qua
cac dang con lai va doi hoi phai c¢6 nhiing diéu kién phu hop. Sau khi giét mo, oxy
cang it nén phan tmg khir oxy tao thanh dang MMb chiém wu thé do vay thit c6 mau
d6 tham hay nau.

1.1.2. Protein cua mo lién ket

Protein cua mo lién két 1a loai protein khong hoan thién, khoé ti€u hoa, nhém nay
lam cho bg xuong ctir dong bang cach tao ra sy co gian & nhém protein dang sgi. Chic
nang nay doi hdi protein mo lién két phai bén va manh.

Protein mo lién két gdm nhiing protein cua mang, cua mang sQi co, cua mang ty

thé va ctia mo lién két. Trong d6 colagen va elastin 13 hai protein chiém trén 50% (hinh
2.3).

sginhd L colagen
St phan ti colagen \

elastin

Vs
Rfj .
cac soi colagen T ;
’L /// ¢ s chudi polypeptlde H}\\
#— —-'"-.‘:“_"%/ N : it \(r\ L

Y
Hinh 2.3. Colagen va elastin
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a) Colagen

Colagen c6 trong xuong, da, gin, sun va trong hé thong tim mach. Colagen I3
protein hinh soi khong dan hdi duoc do d6 bao vé co chéng lai sy kéo cing. Trong quéa
trinh chin cua thit colagen bi bién d6i khong nhiéu. Trong qué trinh xr 1y nhiét trong
méi trudng am, cac soi colagen co lai, sau d6 bi gelatin hoa khi & nhiét d6 tuong ddi
cao. Trén 800C colagen bi hoa tan hodc bi gelatin hoa. O trang thai ty nhién colagen
chi bi pepsin va colagennase thuy phan. Sau khi bién tinh nhiét moi duoc trypsin,
chimotrypsin va carboxypeptidase thuy phan.

b) Elastin

Elastin la protein c6 mau vang, c6 nhiéu trong cac thanh dong mach, trong cac
day ching cua dong vat c6 xuong song. Elastin c¢6 cdu trac soi, khi nau trong nudc
elastin chi truong né ra ma khong hoa tan. N6 13 protein rat bén véi acid, base va cac
protease, chi bi thuy phan mot phan béi papain.

1.1.3. Protein cua to co

MBdi soi co thudng duogc tao nén tir rat nhiéu sgi to co xép song song v4i nhau, co
duong kinh ching 1um, duoc bao boc trong mot bao twong goi 1a chit co trong d6 co
chtta cic nhan, cic ty thé va nhiéu hop chit hoa tan nhit 13 ATP (adenosin
triphosphat), creatin, myoglobin, cac enzyme duodng phan, glycogen, v.v...

MB&i soi co co dudng kinh tir 10-100pum, dai khoang 35c¢m va dugc bao bang mot
mang sgi co ¢6 kha ning tiép nhan céac tac nhan kich thich than kinh lam khoi dong su
co co. Mdi sgi to co duge bao boc bang mot mang giau calci goi la mang chat co va
thong voi mang soi co bang cac duong 6ng. Cac t6 chirc nay s& tham gia vao sy truyén
cac ludng than kinh va sy trao ddi ion.

Soi to co gdom cac thd soi thd myosin va sgi manh actin nam xen k& va song song
v6i nhau (hinh 2.4).

Tropanin T w-Tropomyosin

Tropanin C Troponin | Myosin-binding—
{~15%} {<5%)

| i protein C
3 (~15%}

Myosin
light chain

heavy chain ~ Myosin

Myosin
(~35%%) rod

head

Hinh 2.4. Céu triic ciia protein to co

Protein chira trong to co 13 loai protein cht yéu hinh thanh nén céu tric va kich
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thudc ctia co. Nhitng protein ndy chiu trach nhiém vé kha ning co rit cia nhitng co
song. Nhiing ngudn thit song cé gia tri cao thuong chira protein nhém nay cao nhat.

Protein to co chiém trén 50% lugng protein ciia co, ¢6 thé chia thanh 2 nhom:
- Protein co rt co nhu myosin, actin;

- Protein diéu hoa co rit nhu tropomyosin, troponin, ...

a) Myosin

Phén tor myosin chtra sdu tiéu don vi, phan hinh tru c6 chiéu dai gan 120nm
duong kinh 1,5nm, phan dau c6 cau tric xoan ¢ dai chimg 15nm va dudng kinh
4,5nm, 55% chudi polypeptide ¢ cau tric xoan a. Dudi tac dung cua trypsin phan tir
myosin bi cat thanh hai manh:

- Meromyosin néng (M = 350.000) chira cai dau ctia myosin c6 hoat tinh ATP-
ase, co kha nang co dinh dugc actin va khong tao thanh dang soi;

- Meromyosin nhe (M = 125.000) khéng tan dugc trong nudc, gan nhu toan bo
¢6 ciu triic xoan a, ¢6 thé tao thanh soi, lyc twong tac giita cdc phan tir va ion.

Myosin c¢6 hoat tinh ATP-ase, c6 kha nang lién két thuan nghich véi actin thanh
phurc myosin-actin.

b) Actin

Phén tir actin c6 374 gbc acid amin. Actin dudi dang don phan chi gdm mot
chudi polypeptid c6 ciu triic bac ba: gom 2 dang G-actin (dang hinh cau) va F-actin
(dang hinh sgi). Actin dudi dang don phan chi gdbm mét chudi polypeptide c6 ciu tric
bac 3 (G-actin). Phan tir G-actin c6 chira phan tir ATP va c6 mot ion Ca®*. Trong
nhimg diéu kién xac dinh G-actin ty tring hop thanh F-actin. Céac soi dugc cudn lai
thanh xodn oc kép chira 13 monome (G-actin)/mdt vong x04n/mdt soi. Mdi soi co tir
340+380 monome G-actin. Trong qué trinh trung hop, ATP lién hop vao G-actin, bi
thity phan thanh ADP (adenosin diphosphat) va phosphate vo co, ADP nam lai trén
monome.

c) Troponin

Troponin 1a protein phan bd doc theo chiéu dai ctia F-actin, cr 39nm c6 mot
troponin. Cé ba troponin c6 khdi lu’orng phan tu khéc nhau 1a troponin T, | va C.
Troponin C ¢6 bon chd dé gin Ca** . Viée gan ion Ca”* vao troponin dién ra bang cach
dich chuyén tropomyosin doc theo cau tric xoan dc cta actin.

d) Tropomyosin

Tropomyosin chira hai chudi peptide co cau trac xodn o véi 284 gbe acid amin.
Phén tir tropomyosin gan vao hai soi F-actin con ban thén cac phén tir tropomyosin thi
gan d6i dau voi nhau bang lién két ion. Mdi phan tir tropomyosin c6 mét ving dé cb
dinh troponin T vao goc sistein.

e) Su co cua co

Su co co dién ra bﬁng su trugt cac soi actin gilra cac s¢i myosin ma khong lam
giam chiéu dai cta cac soi ndy. Pau tién mot ddu ctia myosin dugce dinh vao ving dé
¢ dinh né trén soi actin rdi bi bién d6i ciu tric va truot di mot khoang 10nm. Sau do
nha ra, dau cta myosin lai trd vé cdu tric ban dau rdi lai dinh vao ving mdi trén soi
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actin, lai trugt di mot khoang nira. Trong mot gidy, mot cai “dau” hoan thanh tir
50+100 cai trugt. Nang lugng can thiét cho su co co do phan ung thuy phan ATP cung
cap (ATP + H,O — ADP + H3PO, + 1200 cal/mol).

So dd phan tmg cua su co co dugc mo ta ¢ hinh 2.5.

Mg2+ \

Myosin + ATP |Myosin'—ADP + P

Actin + Ca2* . ActinM  (actin co cac ving dé dinh
myosin dwoc gidi phong)

Actin™ + Myosin®—. ADP
ATP

Actomyosin + ADP (si co)

Actomyosin Actin + |Myosin'—ADP + P

Mgl+ / g

Hinh 2.5. So d6 phan iing ciia si co co

1.1.4. Protein cua co cd
Co thit ca ciing rat gidng co thit dong vat mau nong, chi khac ¢ nhitng diém sau:

- Ham luong md lién két trong co thit c4 thap hon, cic protein ctia chat dém chi
chiém 3+10% tong luong protein.

- Nhiét d6 gelatin hoa cta colagen & c4 thap hon & thit.
- Cac s0i co & thit c4 ngan hon (vai cm) va dugce t6 chirc thanh nhiing 16p mong.

- Myosin chiém 40% protein tong sd va rat kho tach ra khoi actin. Protein nay
rat nhay vai bién tinh nhiét va rat dé bi thuy phan bdi protease hon myosin ¢ dong
vat mau nong.

- Hién tugng cung va chin cua thit ca dién ra nhanh hon. Sau khi c4 chét, pH
giam tur 7 xudng 6,5+6,2 do do ca rat de bi phan huy bai vi sinh vat.

1.1.5. Cdc yéu t6 anh hwéng dén protein ciia co
a) Anh hwéng ciia nitrat, nitrit dén sw bién doi mau sdc cia thit

Sau khi giét mo, oxy cang it nén phan tmg khir oxy tao thanh dang MMb chiém
wu thé do vay thit c6 mau do thim hay nau. Thit cang dé lau, myoglobin cang it do
chuyén sang dang MMb. Phan tng tao mau ciia mudi nitrit tac dung v6i myoglobin s&
cho mau doé tuoi hon.

NaNO, + H,O — HNO, + NaOH

(hoac NO,” + H,O0 — HNO, + OH)

Trong méi truong acid: 3HNO, — HNO3; + 2NO + H,0

NO + Mb — NOMbD (nitrosomyoglobin)

Tuy nhién, phan Ung xay ra theo nhiéu nhanh va nhiéu giai doan phirc tap vi

NO? trong phan tir nitrit vira c6 tinh khir vira c6 tinh oxy héa trong dung dich hoa tan.
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Do d6, ngoai tac dung tich cuc tao mau nitrosomyoglobin NO,™ oxy héa Mb va MbO,
tao MbO, hay MMb. Céac dang trung gian nay khong phan g truc ti€p vdi oxid nitrit.

Mubdn chuyén MMb va MbO, (sinh ra do phan tng trung gian va do thit kém
tuoi) thanh Mb can c¢6 chat khir NO, hay chéat khir khac thém vao. Hon nita phan tng
tao thanh NOMb thuong cham va khong hoan toan. Vi vy nguoi ta thuong thém chat
khtr nhu: acid ascorbic, mudi ascorbate, dudng glucose hay saccharose nham muc dich
chuyén NaNO, thanh NO nhanh va hoan toan, dong thoi chuyén mau nau cia MMb
thanh mau do myoglobin dé c6 thé lién két véi nitrit tao NOMb. Nhu vay, cac chat
khtr s& 1am ting tdc d6 cac phan ng tao mau san pham thit trong qua trinh ché bién va
tan dung t6i da lwong myoglobin trong co.

Trong qua trinh wdp thit, néu dung nitrit thira s& sinh NO, véi toc do dir doi. Oxid
nitrit c6 tinh oxy hoa manh s& chuyén Fe®* cia hem thanh Fe®* mat mau d6 hay tao
mau xanh thit. Hon nira, lugng nitrit du s€ phan tng vdi acid amin tao nitrosamin gay
ung thu. Pé khic phuc hién tugng trén, nguoi ta dung lugng NO, it va thay thé mot
phan bang nitrat. Nhu vy lugng oxid nitrit do nitrit tao thanh s& phan mg hét véi
myoglobin, sau do6 nitrit méi dugc sinh ra tir qua trinh chuyén nitrat do cac chat khir
(acid ascorbic). Piéu nay dam bao lugng nitrit phan ng vira du va tranh du ¢ dang tyu
do. Mit khac, luong nitrat hién dién trong san pham véi sy tham gia cua vi khuan khir
nitrat s& tao thanh nitrit va chuyén dang nau thanh hdng (nitrosomyoglobin) trong qué
trinh bao quan san pham thit uép. Su bién d6i mau sic cua thit duge mo ta ¢ hinh 2.6.

_Ir'leEf Bun néng MMb* NO- MMB*NO
Bien tinh (N&u) (D6 rwe)
(MN&u) .
F 3
2
= Khir Khir
=
(=]
Eg + 02 L 3 NO_
MbQs —— Mp ———» MbNO
(D6 rye) - 02 (D6 tia) (D6 ruc)
r m
s
pH>5 | | PH<2 =
(=]
=
- L J =
. Oxy hoa v .
Hemin «+——  Heme + globin MbNO
Bien tinh
(Bd nyre)

Hinh 2.6. Céc bién doi chinh ciia myoglobin trong thit

b) Anh hudng ciia cdc diéu kién cong nghé dén protein ciia co
bl. Anh huéng ciia nhiét do

Quaé trinh chuyén doi trang thai, mau sac va su bién doi bdi nhiét cia myoglobin
duoc mo ta & hinh 2.7.

Khi gia nhi¢t protein cua co c6 nhiing bién doi chu yeéu la:
* Protein bi bién tinh dong thoi mau sac thit chuyén dan sang mau nau xam:

- Su bién tinh cua myoglobin va protein bat dau xay ra ¢ 55+65°C, hau hét bi
bién tinh & 75+80°C. Myoglobin bi bién tinh khién cho mau sic cia thit bién tir do
sang nau xam do tao ra sac to ferrihemochrome. Qua trinh bién tinh bdi nhi¢t cia Mb,
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MbO,, MMb khong giéng nhau (hinh 2.7).

T oy

/ -2 Oxy héa
Oxymyoglobin Deoxymyoglobin Metmyoglobin
MbO2 -« Mb -« MMb
(Fe™), O3 +02 (Fe™), 20 Khu (Fe¥), OH
Mau do tuoi Mau do tia Mau nau
Nhiéti ) Nhiét l : Nhiéti
Nhanh Cham Nhanh nhat
Ferrohemochrome - » Ferrihemochrome
Mau d6 Oxy hoa Mau nau

Hinh 2.7. Si chuyén doi trang thdi, mau scc va sw bién doi boi nhiét ciia myoglobin
(Nicola and Rosemary, 2006)

- Khi nhiét @0 trén 75°C thi xay ra phan ing khu sunfua tao ra H,S, vi vady lam
den cac hop thit.

- Colagen trong qua trinh gia nhiét dén 55°C phan tir bi co ngan di mot phan ba.
Khi téi gan 61°C c6 gan mot nira sb soi colagen bi co. Khi nhiét do gan 100° C thi
colagen bi hoa tan va tao ra gelatin. Khi gia nhiét c6 ap sudt & 115°C hodc 125°C thi
colagen hoa tan rat nhanh chong. Gelatin c6 dic diém 1a chiu luc kém nhung kha ning
gilt nudc rat tot.

- Elastin gin nhu khong bi bién d6i trong qué trinh ndu. O nhiét do 100°C va c6
nudc thi elastin bi truong ra.

* Céc protein cua co s& giam do hoa tan khi nhiét d6 giira 40°C va 60°C, vi lic
nay mach polypeptide bi gian va bi keo tu.

* Kha ning giit nude cua to co giam khi nau, khi d6 nudc duoc giai phong ra,
mdt phan di vao nudce dich, mot phan khéac bi nhot trong gelatin.

* Tinh chat cam quan cua thit thay d6i khi ndu, H,S va hop chit chira S tao ra
lam cho thit c6 mui. Phan Gmg maillard xuét hién khi nhiét d6 gan 90°C ciing 1am cho
thit bi sam mau.

b2) Anh huéng ciia lanh dong

Lanh dong l1a phuong phap bao quan thit rat tot, tuy nhién ciing 1am x4u di mot
so tinh chat cua thit. Cac bién doi xay ra khi bao quan lanh dong (nhu mat nudc, két
ciu thay d6i) chu yéu phu thudc vao ché do lanh dong va nhiét do, thoi gian bao quan
lanh dong:

- Khi ha nhiét do xuéng -1°C thi ¢6 2% nuéc trong thit & dang dé, khi nhiét do
-2°C thi nuéc & dang da 1a 50%. Khi nudc trong thit dong dac lai lam cho néng do cac
chat hoa tan trong phan nuéc chua dong tang 1én, do d6 1am cho nhiét d6 déng bing
cang giam hon.

- Tai nhiét d6 otecti dung dich 13 bdo hoa, chat hoa tan va da cing dong ran. O
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trén nhiét d6 otecti (-52°C d6i véi thit bd) trong thit ton tai cac ving trong d6 pha long
chtra cac chat hoa tan rat dam dac.

- O trén nhiét d¢ lanh dong thong thuong (tir -20°C+-35°C), 90% nudc dong lai
lam cho néng do cac chat hoa tan trong nudc chua dong tang 1én 10 lan. Trong ving
cd mat dung dich nay protein bi bién tinh manh mé& do tang luc ion va do pH thay doi.

- B§ trich ly cta ;1ct0my0sin o thit da }élm lanh dong nhanh va dugc bao quan &
nhiét d6 -30°C thuc té khong c6 gi thay doi. Nguoc lai trong thit dugc bao quan ¢
khoang nhiét do -1,5°C dén -20°C actomyosin tré nén khé trich ly hon

- Lanh dong cling co6 thé 1am thiét hai ciu tric té bao. Khi 1am lanh d6ng chdm
thi cac tinh thé nudc da 16n sé tao ra trong moi truong ngoai bao. Nudc s& chuyén tir
mdi trudng ndi bao ra moi trudng ngoai bao nén té bao bi tidu nguyén sinh va cac
protein bi bién tinh. Khi lam lanh dong nhanh s€ tao nhiéu tinh thé nudc da nho trong
va ngoai té bao, nén su dich chuyén nudc giita méi truong ndi va ngoai bao 1a tbi
thiéu. Vi vy su bién tinh protein khong 16n.

- Hau qua chinh cta sy bién tinh protein 13 kha nang gitr nuoce bi giam va sy chay
dich s& xuét hién ‘ngay khi tan gia. Trong dich chira nhleu vitamin, cac mudi khoang,
cac acid amin. T6n that vé gia tri dinh dudng it, nhung ton that vé khdi luong c6 thé
rét 16n. Thit tré nén kho va xo.

b3) Anh hwéng ciia sw Khir nuwée

Su khir nude lam giam kha nang gilr nude sau khi tai hydrat héa va lam cung cau
triic. Nguyén nhan do tuong tac gilra cdc phan tir actomyosin qua cau muoi lam trung
gian. Néu c6 mat duong saccharose thi hi¢n tuwong nay sé giam di.

1.2. H¢ thong protein ciia trimg
1.2.1. Thanh phdn va céu tricc ciia trieng ga

Khéi luong trung binh ctia mdt qua trimg ga 1a 60g, thanh phan cua trimg ga
dugc trinh bay ¢ bang 2.1.

Bang 2.1. Thanh phan ciia trimg ga

Thanh phan | %khéi | Chatkho | Protein Lipid | Glucid Chat
lugng (%) (%) (%) (%) | khoang (%)
Vo trimg 10,3 98,4 3,3 0 0 95,1
Long tréng 56,9 12,1 10,6 0,03 0,9 0,6
Long dé 32,8 51,3 16,6 32,6 1,0 11

CAu trac cta tring ga dugc md ta o hinh 2.8.

* Vo trung

Vo trimg la mang bao vé chéng lai sy xam nhap cua vi sinh vat, ngoai cung la
lorp tiéu bi protein day 10+30pm. Protein tiéu bi it tan trong nudc, co ciu triic gin
gidng colagen. Tiép dén 1a 16p calci duoc tao nén tir mot mang ludi protein c6 bam céac
tinh thé calci carbonat (chiem 90% khoi lugng vo), magie carbonat (1%) va calci
phosphat (1%). BJ cung cua v triing phu thudc vao cau tric cua mang ludi protein va
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ham lugng magie. C6 nhiéu 18 hong (trén 10.000 15/mot trimg) xuyén qua mang ludi
protein nay.

V6 tring c6 tinh thim khi, nho vAy méi c6 sy trao doi khi giita phoi va khi quyén
bén ngoai. Trong thoi gian bao quan tring, khong khi xAm nhap vao lam thé tich
budng khi tang 1én. Néu chai hodc rira trimg thi 16p protein & ngoai bi mat di lam cho
vi sinh vat xdm nhép vao bén trong trimg dé dang. Mau sic cta vo trimg 1a do ¢ mit
cac sic td nhu oorodein, ooxianin, ooclorin va ooxantin.

Mang moéng ndi va ngoai déu do cac protein tao nén, co bé day theo thir tu 1a 20
va 50pm. Khoang céch gitra hai mang mong nay 16n nhat 1a & cho budng khi.

Mang va vo trirng

Daéy treo <

Long 66 «4— & \ \\}
o | . | | \\ | IR I};lop bigu

i y | W&o
Long tringe— ' / \

trieng
Mang trong ~ Mang ngoai

Lép khong khi ___ . .:..i;__ .

Hinh 2.8. Cdu triic ciia tritmg ga

* Long trang trimg

Long trang trimg (albumin) gdm ba 16p: 16p ngoai chiém 23%, 16p giita chiém
57%, 16p trong chiém 17%. Ty 1é nay thay doi phu thudc vao gibéng, ty 1¢ dé trimg,
thoi gian bao quan v.v... Lop giita diy va dic hon. Khi tring bi v& ra trén bé mat
phang thi chinh 16p nay bao lay long do

Albumin 13 dich thé gém nhiéu protein hinh ciu khac nhau: ovalbumin,
conalbumin. Ovoglobulin, flavoprotein, ovoglucoprotein, ovomacroglobulin, avidin va
mot protein hinh s¢i 1a ovomuxin. Trong albumin con chira 0,5% glucose. Chinh
duong nay la tac nhén tham gia phan ing maillard trong thoi gian bao quan 10ng trang
trimg kho. Co6 thé loai trir phan irng nay nho enzyme glucooxidase.

Mang day treo va mang nodn hoang phan cach long trang véi long do.

* Long d6 trimg: gdm cac hat phan tan trong mot pha long.

- Céc hat phan tan c6 chua 60% protein va 34% lipid. Trong hat c6 chua céc
lipoprotein c&c phosphoprotein.

- Trong phén dich chira cac protein hinh ciu levitin (11%) va lipoprotein nhe,
chiém 66% chat kho long do.
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- Long d6 chira toan bd lipid cua trimg, chu yéu la triglyceride (60%),
phospholipid (28%) va colesterol (5%).

- Cuong do mau cua long dé phu thudc vao ham lugng carotenoit.

- Long d6 1a ngudn dinh dudng can thiét cho sy phat trién ctia phoi.
1.2.2. Cdc protein ciia long tring trieng

* Ovalbumin

Ovalbumin la protein chinh trong long trang trimg, 1a mot phosphoglucoprotein,
¢6 3,5% glucid. Phan tir ovalbumin c¢6 bon nhém SH va hai cau disulfide. Trong thoi
gian bao quan s6 cau disulfide s& ting 1én do hinh thanh S-ovalbumin c6 tinh bén nhiét
hon ban dau. S-ovalbumin nay chi chiém 5% khi tring méi dé. S& ting 1én 40% trong
tring ban & thi truong va 80% trong tring bao quan lanh 6 thang. Ovalbumin c6 kha
nang tao gel tdt, lam cho bot bén khi gia nhiét. Khi tao ra S-ovalbumin thi kha nang
tao gel bi giam. Ovalbumin rat d& bi bién tinh bé mat do dé ciing ¢o tac dung 6n dinh
cac bot khi tao ra khi & lanh.

*Conalbumin: 1a modt glucoprotein, c6 chia 0,9% D-manose va 1,7%
glucosamin, do hai tiéu don vi tao nén. Conalbumin tao phuc dugc voi cac cation kim
loai hod tri 2 va 3 nhu: Cu®*, Zn**, AI**, Fe*". O pH = 6 mot phan tir conalbumin c6 thé
dinh duogc hai ion kim loai. Phu thudc vao ban chit ion kim loai phirc s& c6 mau hodc
khong (mau do6 véi Fe**, mau vang véi Cu®*). Dang phuc véi kim loai thi bén v6i nhiét
hon protein lac dau.

*Ovomuxoit: 1a mdt glucoprotein, c6 hoat tinh antrypsin va cé tinh chiu nhiét, trur
khi ¢ trong moi truong kiém.

*Ovomuxin: 12 mot glucoprotein, co cdu triic thd va co tinh chat nhét cia 16p
long trang gitta, c6 kha nang lam bén bot ¢ trang thai lanh.

*Avidin: c6 kha nang tao phirc vdi biotin, do d6 lam giam lugng biotin, ma biotin
dong vai tro 1a coenzyme can thiét cho tac dung chuyén hod CO, va khir NH; trong
qua trinh chuyén hod carbonhydrat, lipid, protein trong co thé. Néu co thé thiéu biotin
thi s& kém an, budn non, viém do dang vay ca, viém ludi, dau co bip, mat ngi, giam
hemoglobin, tang colesterol trong mau.

Nhin chung, cic protein ctia long trang trimg c6 tinh khang khuan tryc tiép hodc
gian tiép, gop phan bao vé phoi ciing nhu kha ning bao quan cia trimg. Khi méi dé
trimg coi nhu da tiét tring, nhung ngoai vé thuong c6 rat nhicu vi khuan do phan ga
mang dén, dic biét 1a salmonella. Khi rira trimg thudng 1am cho vi khuan xam nhap
vao tring dé dang do mat 16p tiéu bi protein bao vé ciing nhu do nuée chui vao kéo
theo vi khuan. Do d6, sau khi rtra, trimg phai dugc 1am khé ngay.

1.2.3. Cdc protein ciia long do trieng

GOm céc hat va dich tuong

* Cdc hat: Co mat dudi dang lo limg trong long do 1a do ba kiéu protein lién két
v6i nhau tao thanh mot phtc, trong do lipovitelin va phosvmn 1a hai h0’p phan co so.
Céc lipoprotein nhe s€ dinh vao phirc qua phosvitin lam cau néi trung gian.

- Cac lipovitelin: la lipoprotein nang c6 thé tach ra thanh o~ va B-lipovitelin. Khi
pH<7 chung ton tai dudi dang dime. Phan lipid cua protein nay la do 60%
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phospholipid va 40% lipid trung tinh tao nén.

- Phosvitin: 1a m¢t phosphoprotein rat giau serin. C6 kha nang c6 dinh cac ion
sat. Cac phuec tao ra tan trong nudc va la nguon du trir sat.

* Dich twong : chira hai kiéu protein 1a livetin va lipoprotein nhe.

- Livetin: 1 protein hinh cau, c6 ba loai livetin: o, B, ¥ v6i khdi lugng phan tir
khac nhau.

- Cac lipoprotein nhe co thé tach ra thanh hai phan L; (khi luong phén tir 10
triéu) va L, (khoi lugng phan tir 3 tri€u). Phan lipid trong protein nay chiém téi 86%.

1.2.4. Anh huéng ciia cdc diéu kién cong nghé dén protein ciia trieng
a. Anh huong cua nhiét do

Sau khi ndu cac protein ciia 1ong trang tré nén tiéu hoa dé dang. C6 18 1a do hoat
tinh khang trypsin cua ovomuxoit cling nhu do tinh chong chiu doi vdi enzyme tiéu
hoé cua mot s6 globulin da bi bién tinh.

Khi niu tring (hodc xur ly nhiét khac) thi long do dac lai va tré nén kho, dong
thoi tr mot s6 protein cua long trang giai phong ra H,S. Néu nau kéo dai hodc néu
trimg khong dugc 1am lanh sau khi ndu thi H,S s& phan g véi sit c6 mat trong long
do de tao ra sat sulfua két ta den. Nguoi ta c6 thé thuc hi¢n phan ing nay dé thu duogc
tring hoan toan den.

Luu y khi an trung

Long do va long trang trimg c6 do dong hoéa khac nhau. Véi long do, do d nhil
tuong va cac thanh phan dinh dudng phén tan déu nén an song hoac chin deéu rat dé
dong hoa, hap thu. Cac phuong phap nau nudng thong thuong (trir qué ki) khong lam
gidm gia tri dinh dudng cua no.

An 10ng trang trimg song dé gay kho tiéu va dong hoa kém la do trong long tring
trig con ¢6 men antitrypsin, rc ché cac men tiéu hoa cua tuy va rudt, khi dun nong
80°C, men nay s& bi pha huy.

b. Anh hwéng cia lanh dong

Khi long d6 trimg dd dong va duoc bao quan & -6°C thi do nhdt cua san phdm
sau khi tan gia thuong dugc tang 1én rat nhi€u so véi trude. Sy bién d6i khong thuan
nghich nay c¢6 dugc 1a do su tap hop cac lipoprotein nhe.

Kha ning tao gel s& cang manh khi bao quan & -50°C. Néu thém céac chat 1am ha
diém dong bang thi cang c6 hi¢u qua (saccharose hoac muoi nong do 8+10%, glycerin
nong do 5%).

c. Anh huong cia sw khir meée

Tring nguyén, long d6 hodc long trang c6 thé khir nudc bang siy thiang hoa hoic
say phun. Tuy nhién s€ lam bién tinh mt phan protein va lam thay doi tinh chat chtrc
nang cua ching.

d. Anh hwéng cia ché dé bdo qudn

N6i chung céc protein cta long trang trimg c6 tinh khang khuan tryc tiép hodc

gidn tiep, goép phan bao v€ phdi cling nhu kha nang bao quan cua trung.
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Su chuyén ovalbumin thanh S-ovalbumin, sy phan li phic ovomuxin-lizozim
kem theo pha huy gel ovomuxin, 14 nhitng phan (mg quan trong xay ra trong thoi gian
bao quan trimg 1am giam tinh chat tao gel, tao bot ciing nhu kha ning hoa 1ong cia
10ng trang trimg.

Tring nguyén, long do hoic long trang c6 thé thém duong hoic mudi dé bao
quan. Long trang trimg da ¢ ddc co thém duong thuong chira 40% saccharose, 1%
NaCl va 40% nudc co6 theé bao quan ¢ nhiét dd binh thuong trong nhi¢u thang. Long do
man c6 duong chira 10% NaCl va 10% saccharose c¢6 hoat d§ nudc 1a 0,85.

Su ton that CO, trong trimg xay ra thudng xuyén bat dau ngay sau khi trimg moi
dé va sé gia tang lén khi nhié¢t d¢ tang do d6 lam tdng gia tri pH cua long trang tr 7,6
lén 9,7.

G thé giir dugc chat lugng tring trong thoi gian 6 thang ¢ -1°C va d6 4m tuong
doi 1a 90%. Co6 thé bao quan trung trong khi quyén chura 2,5% CO,.
7 Cac protein cua trimg giau cac acid amin can thiét. Cac acid amin cua trimg rét
on dinh, gan nhu khong phu thudc vao giong, thuc an va phuong phép nudi dong vat.

Ngoai ra c6 thé lam giam cac 16 trén vo trimg bémg cach nhing trimg vao dau
khoang, hoic bang cach gia nhiét nhanh trong nuéc dé lam dong tu 16p protein dudi

v0, hodc ciing c6 thé bao goi kin. Trong moi trudng hop déu phai dé trimg ¢ nhiét do
lanh.

1.3. H¢ thong protein ciia sira
1.3.1. Thanh phén protein ciia siva

Trong dung dich stra co nhiéu loai protein, mot s6 ¢6 ham luong rat nho. C6 thé
phéan loai protein theo chitc nang vat 1y, hoa hoc hodc sinh hoc. Tuy nhién thudong chia
lam hai nhém protein chinh Ia:

- Protein & trang thai keo khong bén (casein);
- Protein hoa tan, hay con goi la nudc stra (whey protein).
Thanh phan cia protein trong sita dugc trinh bay trong bang 2.2.

Bang 2.2. Thanh phan ciia protein trong sita

Thanh phan protein Ham luong trong sira, % so vdi tong protein,
g/kg wiw
Casein
- Casein oy 10,0 30,6
- Caseinag, 2,6 8,0
- Caseing 10,1 30,8
- Caseink 3,3 10,1
Tong casein 16,0 79,5
Whey proteins
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Thanh phan protein Ham luong trong sira, % so vdi tong protein,
g/kg w/w
- a-lactalbumin 1,2 3,7
- p-lactoglobulin 3,2 9,8
- Albumin 0,4 1,2
- Immunoglobulins 0,7 2,1
- Thanh phan khdc 0,8 2,4
Tong whey proteins 6,3 19,3
Mang md protein 0,4 1,2
Tong protein 32,7 100

a) Casein

Casein 1a mot nhiing phostphoprotein, trong thanh phan cua né cé chira goc acid
phosphoric. Casein c¢6 chtra nhieu nhom chic tu do khac nhau nhu: -COOH, -NH,,
-OH, -NH-CO-, -HS... vi vay ma casein c6 kha nang tham gia cac phan iing héa hoc.
Trong c&c nhom trén thi nhdm -COOH va nhom -NH; c¢6 y nghia nhat vi mt phan cac
nhom nay ¢ trang thai tu do va quyét dinh tinh chat cua casein.

Trong dung dich casein tao thanh cac ion ludng tinh, tham gia phan ing vira nhu
mdt acid, dong thoi vira nhu mdt base:

+

NH, NH,
R/ R/
\COOH \coo'

Casein duoc coi nhu mot chat dién i ludng tinh da hoa tri, do d6 c6 kha ning tao
ra hang loat cac hop chat vdi cac acid, base, kim loai, aldehyt v.v...

Casein dé dang tham gia phan {mg v&i cac kim loai kiém, kiém tho nhu K, Na,
Mg dé tao thanh céc caseinat. Caseinat hoa tan trong nudc. Cang c6 nhiéu nguyén tu
kim loai lién két v&i casein thi d§ hoa tan cua casein cang 16n.

Trong sita, casein & dang calci caseinat va né lai két hop véi calci phosphat tao
thanh phirc hop calci phosphat caseinat (cac micelle)

T4t ca cac casein déu duoc phosphoryl hoa nhung v6i mic d6 khac nhau, trong
do caseink c6 ty 1¢ P thap nhat. Casein cang chira nhi€éu nhém phosphat thi cang khéng
bén khi c6 mat Ca.

- Caseinag co 199 gbc acid amin, do sy phén bd cac phan tich dién va cac phan

ua béo khong dong déu do d6 phan tir c6 tinh chat mot ludng cuc (mdt cuc cau va mot
cuc tich dién).

- Caseinag ¢6 207 gbc acid amin, 1a casein hdo nudc nhét trong ho casein vi
trong phan tir chtra nhi€éu nhém phosphoryl nhat (10+30 goc/mol) va cling c6 nhiéu
goc cation nhat.

- CaseinP c6 209 gdc acid amin, 13 mot casein ua béo nhat.
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- Caseink c¢6 169 gdc acid amin, nhung chi chira mot gbc phosphoseril do d6 lién
két duoc it ion Ca®* va do hoa tan khong bi anh hudng boi ion nay. Caseink ciing c6
dac tinh ludng cuc, dau cudi N wa béo trong khi dau cudi C chta glucid thi lai rat ua
nuéc. Caseink 13 protein duy nhat co chia cac glucid, va c6 tinh chat khac voi cac
casein khac & mot sd diém sau :

+ Dung dich casein & pH = 7 va nhi¢t do 20°C & trang thai micelle bén, khi thém
CaCl, 0,4M thi chi c6 caseinag va caseinf két tia con caseink van & trang thai hoa tan.

+ Trong cac casein chi c6 caseink 1a c6 chua glucid (khoang 5%), di€u d6 chung
to caseink kha hao nudc.

+ Caseink c6 kha nang on dinh cac casein khac bang cach ngan can sy két tia
cua cac casein nay boi ion calci, nho tao ra trong sita mot phirc hé micelle du¢i dang
keo bén viing.

+ Khi caseink bi thiy phén boi chymosin ¢ lién két peptit Phe105 va Met106 thi
s€ khtr bén cac micelle cua sira va do d6 stra bi dong tu.

+ Trong caseink, sy ¢ mat gidi han cac nhom phosphat (chi mot géc O Serqag SO
Vi caseina, va caseinp rat giau P) khong cho phép no6 tao muoi calci hoa tan.

Mot sb tinh chit dic trung cua caseink dugc tom tit & bang 2.4. Trong d6 thé
hién su khac nhau cua bién thé A va B, chinh 1a do trat ty sip xép cac acid amin trong
phan t. Dudi tic dung cua chymosin, phan cat caseink thanh paracaseink va
caseinoglucopeptid c6 tinh chit khac nhau, d6 chinh 1 co sé cta qua trinh dong tu
casein.

Bdng 2.4. Tém tdt tinh chdt ciia caseink

Tich dién ¢ pH =
6,6
Caseink 169 acid amin, 2 bién thé A va B
Bién thé A Thay thé Tl}r cho Ile & 136 va thay thé | -4,3
Ala ¢ 148 bang Asp
Bién thé B Asps, Asn;, Thry, Seryp,  SerPy, | -3,3
PyroGlu;, Gluy,, Gluy, Proy, Gly,,
Alass, 1/2Cys,, Valy;, Met,, lles, Leus,
Tyrg, Phey, Lysg, Hiss, Trp;, Args
Tac dung cia Cit lién két peptit gitra Phe-Met (105-106) tao thanh:
chymosin - ’ParacaseinK (1-105) khong hoa tan (Ia mot cation ky nudc
ket tua dudi dang soi)
- Caseinoglucopeptide (106-169) hoa tan (khdng c6 acid amin
vong, giégu acid amin alcol, chua tat ca glucid, 1a mot anion,
hoa tan tot trong nude)
Paracaseink - Chira tat ca acid amin vong giita 17 va | +4,5 (Cation)
(1_105) 105: Trpl, Phe4, Tyrg
- Chi ¢6 duy nhat mot phan t&r mac du co
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cac bién thé A va B cua caseink

Caseinoglucopeptide | - C6 17 acid amin alcol (Ser, Thr)/26 trong | A: -8,8

(106-169) caseink B:-7,8
- Chura tat ca glucid gitta 124 (Thr) va 155 | (Anion)
(Ser)

b) Protein hoa tan (whey protein)
Whey protein cha yéu bao gom a-Lactalbumin va B-Lactoglobulin:

* g-Lactalbumin: c6 thanh phan acid amin tuong tu casein. Piém dang dién & pH
=5,1. Khong bi dong tu boi men sira.

* f-Lactoglobulin: c¢6 diém ding dién ¢ pH = 5,3. Khi dun sita trén 60°C, hang
loat cac phan mg xay ra. Cau disulfide bat dau tao thanh giita cac phan tir B-
lactoglobulin, gitra phan tir B-lactoglobulin va phan tir caseink, gitra 3-lactoglobulin va
a-lactalbumin. O nhiét do cao, cac hop chat chtra luu huynh nhu H,S 1an luot duge
giai phong, tao thanh mui niu cho sira.

B-Lactoglobulin c¢6 162 acid amin, hai cau disulfide va cic nhom SH tu do,
chung cé thé lién hop tao thanh dime (¢ pH = 6,6), octame (&6 pH = 5,2+3,5), & pH
cuc tri nd & dang don phan. Khi bi dun néng dén 80°C B-lactoglobulin dong tu mot
cach dé dang. Su dong tu ndy xay ra theo hai giai doan. Giai doan 1 & 65+70°C kém
theo su thay doi cau hinh phan tir protein lién quan dén sy gidn ra cta cac polypeptide
cua globulin. Giai doan 2 1a giai doan dong tu, tao thanh gel. Khi d6 xay ra su lién hop
tao thanh céc lién két S-S do cac nhom tiol ty do trong cting mot phén tir hoic gitta cac
phan ttr.

Chymosin khong lam dong ty B-lactoglobulin ¢ diéu kién thuong nhung -
lactoglobulin bi biér} tinh do xu ly nhi¢t d0 cao nén sau do6, khi 1én men f-
lactoglobulin s& chuyén vao quén sira.

1.3.2. Ciu tric ciia micelle casein

* Thanh phan cia micelle

Casein cua sita ton tai ¢ trang thai keo khong bén. Trong sira cac casein c6 mat
dudi dang cac hat hinh cau, d6 l1a cac micelle c6 duong kinh tor 20-300nm. Cac
micelle la tap hop cac dudi don vi (cac siéu micelle) c6 duong kinh tir 15+20nm.
Thanh phan ctia micelle stra dugc trinh bay & bang 2.3.

Bang 2.3. Thanh phan ciia cdc micelle cia sita (g/100g chat khé)

Phan Caseinog; | Caseinp | Caseinag, | Caseink Cac loai Casein
hitu co, khac tong sb
9%

33 33 11 11 4 92
Phdn vé | Phosphat Ca Citrat Mg Na | K | Tongsb
co, g%

4,3 2,9 0,5 0,1 01| 0,3 8

- Thanh phan hitu co cua cac micelle chii yéu bao gdm cic caseinos, caseinp,
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caseink chiém tong sd khoang 92%. Cac casein lién két voi nhau dé tao thanh phirc khi
cd mat calci va s€ ket tua xuong néu khong co caseink.

- Thanh phan mudi ctia micelle bao gdm: calci phosphat dudi dang apatit ¢ trang
thai keo, calci cling c6 mat dudi dang citrat va cé thé lién két mot phan véi casein
thong qua nhom phosphat. Mg cling c6 thé tao ra nhitng mudi tuong ty mudi cua calci.
Tricalci phosphatid Caz(PO,), dudi dang vo dinh hinh, sy chuyén hda ctia dang nay
thanh hydroxyapatid [Cas(OH)(PO,)s] tinh thé thuong bi tc ché bdi cac protein va
nhat 1a boi cac ion Mg.

* T6 chire ciia micelle casein

- Céac siéu micelle dugc hop thanh tir cac caseinog, o, B Va k ¢c6 duong kinh
khoang 20nm va dugc sap xép nhu thé nao dé dau ky nudc duge gip vio phia trong,
con cac nhom hdo nudc ciia cic casein va caseink thi phtt & bé mat. Cau tric ciia mot
siéu micelle casein dugc mo ta trong hinh 2.9 (A).

Casein &

Nhém PO«

A.Siéu micelle; B.Chuoi bé mdt; C.Phosphate calci; D.Caseink; E.Nhom phosphat
Hinh 2.9. Cdu tric cia siéu micelle va micelle

- Nhiéu siéu micelle s& tdp hop lai thanh mot micelle (hinh 2.9) nhd calci
phosphat dang keo rat min lién két cac caseinoy;, Ok, B vo1 nhau thong qua cac nhém
phosphat cta chung.

Céc siéu micelle nghéo caseink sé nam ¢ phia trong, micelle s& ngimg 16n khi
toan by mat ngoai dugc bao phu bang caseink. Nhu vay caseink cd vai trd bao vé
micelle, nhd ham lugng phospho bé, giau glucid nén caseink rat hdo nudc va dam bao
dd bén cho micelle. Micelle cang chira nhi€u caseink thi kich thudc cang bé, cang bén.
1.3.3. Qua trinh dong tu casein
a) Gidi thiéu chung

Dong tu casein trong sira 1a qua trinh chuyén casein tir trang thai keo sang khdi
dong véi cau tric gel. Day 1a mot trong nhiing qua trinh quan trong nhat trong quy
trinh cong nghé san xuat phomat. D¢ tién hanh dong tu casein trong sita, nguoi ta
thuong sir dung mét trong hai phuong phap sau:

- Piéu chinh gia tri pH sita vé diém dang dién cua casein: phuong phap nay duoc
sir dung trong cong nghé san xuat mot so loai phomat tuoi nhu Cottage, Quarg...
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- Sur dung enzyme dong tu sita: cac enzyme dugc thu nhan va tinh sach tu nhiéu
ngudn goc nhu dong vat (da day bé, ctru,...), thuc vat, vi sinh vat.

b) Béng tu casein bang phirong phdp sir dung diém ding dién

Casein trong sira ton tai duéi dang micelle, chung c6 diém dang dién pl =4,6 khi
bao quan sita twoi & 4+7°C, cac micelle s& bi phan ly mot phan thanh céac tiéu micelle,
sau 24 gio c6 dén 50% caseinP tach ra khoi ciu trac micelle trong sita. Khi gia nhiét
trd lai, cac phan tir caseinf sé& lién két mot cach cham chap véi nhitng micelle ban dau.
Nhu vy, sita dugc bao quan trong mdt khoang thoi gian dai & nhiét 6 thap s& c6 ham
lugng casein hoa tan tang cao. Qué trinh dong tu casein hoa tan s€ kho khan va kém
triét dé hon so vdi cac casein ton tai dudi dang micelle. Néu dua pH stra vé gia tri 4,6
s& lam tang luc hat tinh dién giita cac phan tir véi nhau. Khi d6, casein s& chuyén sang
trang thai khong tan va s& xuat hién cac khéi dong tu trong sira.

¢) Pong tu casein bang phwong phdp sit dung enzyme
Qua trinh dong tu casein sita bang enzyme c6 thé duoc chia thanh ba giai doan.

* Giai doan 1. enzyme chymosin xuc tac thity phan lién két peptid tai mot vi tri
dic hiéu trong phan tir caseink. Caseink giif vai tro quan trong trong viéc 6n dinh cu
trdc micelle cua sira. Pau amino ctia phan tir caseink (dau ua béo) duge lién két véi
cac phén tir caseinog va P trong micelle luén huéng vé tim micelle, con dau carboxyl
(dau ua nudc) luon hudng ra ngoai ving bién micelle. Chymosin sé& xiic tac thily phan
lién két peptid tai vi tri giita acid amin s6 105 (phe) va acid amin sé 106 (met) trong
phén tir caseink (hinh 2.10).

O
PyroGlu— Phe — C— N—Met — ... —Val —COO + H,0
1 105  H 106 169
Caseink
Chymosin
+
i
PyroGlu— Phe—CO N — Met — ... —\al —COO’
1 105 OH H 106 169
PyroGlu— Phe —COOH + H,N—Met— ...— \a] —COO
Paracasein khong tan Caseinglucopeptit hoa tan

Hinh 2.10. Phan ung thuy phan caseink boi enzyme xtic tdc chymosin

Két qua 1a doan caseinglucopeptid duoc tach ra khoi phan tir caseink va hoa tan
vao dung dich. Riéng phén doan paracasein van con gan lai trén cac gbc micelle va
1am cho micelle d& “tap hop” lai v6i nhau chuan bi tao khdi dong.

Theo Gratreva (1987), trong giai doan thir nhat, hinh nhu chi ¢6 cic phan tu
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caseink bi thuy phan boi chymosin tai vi tri lién két dic hiéu noi trén. Cac phan tu
caseinos va P gan nhu khong thay d6i. Do nhot sita vao thoi diém dau cta phan tmg
thity phan caseink bi giam nhe nhung sau d6 lai ting dan cho dén khi cac khéi dong tu
bat dau xudt hién.

* Giai doan 2. dong tu casein

O giai doan ndy, cac micelle sau khi mat doan caseinglucopeptid trong phan tix
caseink bit dau lién két lai v&i nhau. Do 13 hién tuong gidm su tich dién bé mit cua
micelle, tir 6 luc day tinh dién giita cac micelle ciing bi giam. B& mit micelle tré nén
ua béo hon do chi chira cic phan doan paracaseink va ching c6 thé lién hop lai véi
nhau mot cach dé dang hon. Ngoai ra, phan tich dién dwong ctia phan doan
paracaseink c6 thé twong tic voi phan tich dién 4m cta phan tir caseinas va B. Cau
calci phosphat s& xuat hién giita cdc micelle va gbp phan lam ting kich thudc khoi
dong tu.

Trong qua trinh lién hop lai voi nhau dé tao nén khdi dong, cac micelle s& kéo
theo mot sd phén tir lipid va cac hop chat c6 trong sita nhu lactose, vitamin ... Nhu
vay, trong cau trac gel cua khoi dong, ngoai casein la thanh phan chinh, ngudi ta con
tim thay lipid, lactose, nuéc va mot so chat khac.

Céc nha nghién ctru cho rang su dong tu sita chi xay ra khi c6 hon 85% caseink
trong micelle bi thily phan bdi enzyme. Khi chiing ta sir dung chymosin dé dong tu,
ham lugng casein thu duogc trong khéi dong c6 thé 1én dén 95% tong lugng casein ban
dau co trong sita. Nguoc lai, khi sir dung cac protease tir ndam soi dé dong tu, hiéu suat
thu hoi casein trong khdi dong chi dat 40+45%. Bén canh d6, qué trinh thity phan
protein dién ra manh mé va lam ting dang ké ham luong nito amin trong huyét thanh
stra.

* Giai doan 3. két thiic qua trinh dong tu va tach huyét thanh sita (whey)

Khi casein da dong tu hoan toan, nguodi ta thuc hién giai doan tach khéi dong ra
khoi huyét thanh sita. O giai doan nay, nhin chung sy x{ic tic cliia enzyme chymosin
khong 1am thay ddi dang ké cau trac cua khéi dong. Ham luong nito amin trong sita
gan nhu khong thay doi. Néu chung ta st dung cic protease VSV 1am tac nhan dong tu
stra, d§ cing cua khdi dong thu dugc s€ bi giam va ham lugng nito amin trong khdi
dong tiép tuc gia ting.

d) Cdc yéu t6 anh hwong dén quda trinh déng tu va dé bén ciia micelle
* Ham luwg'ng enzyme sir dung

Ché pham enzyme dong tu sita & dang 16ng hodc dang bot. Hoat tinh cta chung
thuong duogc biéu dién dudi dang mot ty 16. Vi du nhu chymosin c6 hoat tinh dao dong
tr 1:10.000+1:15.000. Pidu d6 c6 nghia 1a mot phan (khdi luong hodc thé tich)
chymosin c6 thé lam déng tu dugc 10.000+15.000 phan khdi luong hodc thé tich sira
trong thoi gian 40 phut & 35°C.

Ham lugng chymosin sir dung s€ anh hudng dén toc d6 phan tng thity phan lién
két peptid dac hiéu trong phan tir caseink. Con téc d6 qué trinh dong tu sita lai phu
thuc vao tan s6 va cham cia cac micelle di giai phong dugc phan doan
casemglucopeptlde trén bé mit ching. Nhu ~vay, ham lugng chymosin sir dung s€ anh
hudng gian tiép dén toc do dong tu sira va cau tric ciia khbi dong.
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Ham lugng chymosin sit dung cang cao thi tdc d6 phan Gmg thuy phan caseink s&
cang lon, sO micelle giai phong dugc phan doan caseinglucopeptide trén bé mat ching
cang nhiéu, toc d¢ qua trinh dong tu s€ nhanh hon.

Trong thuc té san xuét, véi chymosin ¢6 hoat lyc 1:10.000+1:15.000, nguoi ta
thuong st dung 30ml enzyme cho 100kg sita tuwoi. Ta can hoa luong enzyme trén
trong mot thé tich tdi thiéu gap hai 1an thé tich enzyme rdi cho vao bon dong tu da
chira sin nguyén lidu sira twoi, sau d6 khudy déu trong khoang thoi gian tir 2=3 phut.
Chung ta ciing c6 thé st dung dau phun dé phan bd déu dung dich chymosin 1én bé
mat khdi sira trong bon dong tu.

* Po pH
Hoat tinh enzyme phu thu¢c pH, gia tri pH t6i wru ctia chymosin 1a 6,0. Cac két

qua nghién ciu trudc day khang dinh rang khi ta giam pH sira tir gia tri tu nhién
6,6+6,7 vé gia tri 6,0; tdc do dong tu dugc cai thién dang Ké.

Ngoai ra, pH ciing anh hudng dén cu tric micelle trong sita. Khi ta giam pH,
phosphat calci bi tach ra khéi cau truc micelle, lam gidm di¢én tich micelle, nho thoi
gian dong tu sira s€ dugc rut ngan.

Khi dwa pH cua cac casein dén pl (trung binh 4,6) s& khir bén phan khoang cia
micelle, khi do casein dang dién va khir khoang nay s€ tré nén khong tan.

* Nhiét d

Céc két qua nghién ctru da chimg minh réng khi nhiét do nhé hon 15°C, qué trinh
dong tu sira boi chymosin gan nhu khong dién ra dugc. Thyc té, ¢ nhiét do thap
(<150C) enzyme chymosin van xuc tac thuy phan lién két peptide dic hiéu trong phan
tir caseink dé giai phong caseinglucopeptide. Tuy nhién, theo Walstra va Vliet (1986),
cac phan tir caseinp tir viing trung tim s& nho ra bé mit ngoai micelle va lam cho céac
rpicelle khéqg tap hop lai v&i nhau duogc, trang thai keo ctia micelle trong stta trd nén
on dinh va bén virng.

Khi tang nhiét do, toc d6 phan tmg hoa sinh s€ tang theo. Mt khac, viéc gia tang
nhiét do ciing 1am ting tin sd va cham giita cac micelle da giai phong dugc cac doan
caseinglucopeptide trén bé mit cua ching. Két qua 1a tdc do dong tu sira ciing s& gia
tang. Thuc nghi€ém cho thay nhiét do t6i wu cho qué trinh dong tu casein trong sita
khoang 42,5+45,0°C.

Khi bao quan sita & nhiét d6 thap (40°C dén 70°C) cac micelle tw phan ly timg
phan thanh céc siéu micelle va sau 24 gio co thé giai phong ra tdi 50% casein p.

Khi gia nhiét cac casein 3 s€ tu lién két tro lai mot cach cham chap voi cac
micelle nay. Néu nang nhiét d¢ 1én thi casein hoa tan sé& bi gidm lién tuc. Do do6 khi sur
dung stra da 1am lanh dé lam phomat s€ lam ton that casein hoa tan va hi¢u suat.

Do bén cia micelle véi nhiét do sé tang lén khi ham lugng casein k tang hodc khi
ham lugng calci phosphat keo giam.

* Calci

Theo Law B. A (1999), ion Ca s€ lam giam dié¢n tich cac casein do chiing tao lién
két voi cac nhom tich dién trong phan tur casein, do d6 s€ lam giam lyc day tinh di¢n
gitra cac micelle v&i nhau va giup cho qué trinh dong tu sira dién ra nhanh va dé¢ dang
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hon.

Trong san xuit, ngudi ta thuong st dung mudi CaCl, dé bd sung vao sita trudce
khi thyc hién qué trinh dong ty. Ham luong dung tr 5+20g cho 100kg sira tuoi. Viéc
bd sung CaCl, c6 thé lam gidm nhe pH stra. Hién tugng nay cting c6 191 cho qua trinh
dong tu.

Néu bd sung calci voi ham luong qua cao, khbi dong tu trd nén cing hon va cé
thé gay kho khin cho viéc cat khdi dong va cac giai doan ché bién tiép theo trong san
xuat phomat. Pdi véi nhitng san pham phomat c6 ham lugng chat béo thap, & mot s6
nudc, ngudi ta bd sung natri phosphat Na,H PO, vao stra (ham luong 10+-20g/kg) trude
khi cho CaCl, vao. Khi d6, d6 déo cta khdi dong duoc cai thién déang ké do su tao
thanh dang keo Caz(POy),, chliing c6 chiic nang tao do déo cho khéi dong tuong ty nhu
cac hat cau béo.

*CO;,

CO, c6 thé tim thay trong sita twoi. Viéc bo sung CO, vio sita s& 1am giam pH tu
nhién cua sita xudng 0,1+0,3 don vi. Khi d6, thoi gian dong tu sita dugc rit ngan.
Theo Bylund Gosta (1995), viéc bd sung CO, vao sira cho phep chung ta tlet kiém
dugc mot lugng nho enzyme dong ty sira can dung ma thoi gian déng tu van khong
thay doi.

1.3.4. Anh huéng ciia cdc diéu kién cong nghé dén protein siva
a) Anh hwéng ciia sw gia nhiét

Khi thanh trung Pasteur cling nhu khi ¢6 dac sira (thuong nhiét do dudi 100°C)
thi protein nhét 1a B-lactoglobulin bi bién tinh. Bét dau tir 80°C protein trong dung dich
s€ tu dong trung hop va cé thé tao ra gel.

Khi nhiét d6 trén 100°C thi phan 16n cic protein cua lactoserum cé thé & trang
thai lién ket vdi cac micelle casein. BEé madt cua cac micelle nay bi bién doéi lam cho
ching bén doi vadi protease. Phirc hgp B-lactoglobulin-casein k dugc tao thanh cé tac
dung lam bén céac protein cua sira doi vdi su thanh trung ¢ nhiét do 120+140°C sau nay
cling nhu doi voi tac dung dong tu ciia enzyme.

O nhiét d6 tr 110+120°C d6 bén cua protein sita phu thudc rat manh vao pH,
nguoi ta phan bi¢t hai kicu stra :

- Sita kiéu A c6 d6 bén bé nhat & nhiét do 140°C va & pH = 6,8.

- Sita kiéu B c6 d6 bén ting lién tuc cung voi pH.

Hién tuong nay bi chi phdi do nhiéu nhan té khac nhau nhu sau:

- Trong qua trinh gia nhiét pH bi giam nén lam cho sira nhay cam hon véi dong
tu nhiét. Nguyén nhan do tao thanh cac acid hiru co tur lactose, sy thuy phan photphat
hitu co cua casein.

- Khi gia nhiét nghiém ngat s& 1am bién doi casein. Vi nghéo cau tric bac hai va
ba nén cac casein khong bi bién tinh mot cach thyc thu ma van ¢ dang hoa tan khi &
nhiét d6 cao. Tuy nhién bat dau tir nhiét d6 110°C s& xay ra phan Gng thuy phan dé giai
phong ra phospho va nito phi protein. Phospho bi gidi phong tue 1a kha nang ¢6 dinh
calci bi giam.

- Mic dau ham lugng nuéc cao, viéc thanh tring ciing kéo theo phan tng

ol



maillard 1am cho mét phan cac gdc lysine bj mét hoat dong do d6 sé& trc ché mot giai
doan phu cua qua trinh dong tu bang chymosin.

- Nong d6 chat kho cua sita cling ¢6 anh huong dén do bén nhiét. Khi ndng do
tang s€ lam giam dang ké dd bén nhiét cua stra va cling lam tdng nguy co tao gel trong
qua trinh bao quan.

b) Anh hudéng ciia sw lam lanh

Khi bao quan sita ¢ nhiét do thap (2+6°C) s& gay ra hai kiéu bién d6i 1 khir bén
cac micelle va thuy phan protein han ché.

Nhiét d6 thip s& lam thay ddi can bang mudi (P va Ca) giita cic micelle va pha
hoa tan : ham lugng Ca, P va casein cua serum (nudc sira) déu tang lén, pH cling ting
1én mot chut. Két qua co the lam tang thoi gian dong ty, lam thay d6i d§ cung va lam
gidm hi¢u suat cua phomat.cd thé hoi phuc lai tinh chat ban dau cua sita bang cach
thém mot it CaCl,, di€u chinh vé pH ban dau, hoac xur Iy nhiét (6OOC trong 30 phut) dé
tai hap thu casein 3 vao trong micelle.

Nhiét d6 thdp ciing 1am tang su bién ddi cua casein B thanh casein y. Tuy thudc
nhiét d6 va thoi gian bao quan lanh ngudi ta nhan thay ham luong casein y cua sita
thay d6i rat 16n (2+10%). Qua vy caseinp khi di chuyén vao pha hoa tan thuong dé bi
thuy phan boi cic protease bam sinh cua sira ciing nhu boi cic protease ctia vi khuan
ua lanh. Céc caseinas; VA « ciing c6 thé bi thuy phan boi cac protease bam sinh cia
sitta dé tao ra casein A VA &.

Céc qua trinh thuy phan protein han ché nay thuong lam bién doi thanh phan cua
micelle va do d6 1am thay doi cac tinh chat 1y hoc va cong ngh¢ cua casein.

1.4. H¢ thong protein ciia ia mi
1.4.1. Céc hop phén protein ciia ltia mi

Hat lua mi chtra trung binh 13% protein, c6 loai chira dén 25%. Dua vao tinh tan,
protein dugc phéan thanh 4 nhom:

- Céc albumin
- Cac globulin
- Cac gliadin

- Cac glutenin

Ty 1& cac phan protein trong cic hat ngii cdc khac nhau, duoc trinh bay trong
bang 2.4.

Bang 2.4. Thanh phan protein ciia cdc hat céc

Stt | Loai hat coc Albumin Globulin Prolamin Glutelin
1 | Loami 9 5 40 46
2 | Ngo 4 2 55 39
3 | Pai mach 13 12 52 23
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Stt | Loai hat coc Albumin Globulin Prolamin Glutelin

4 | Yén mach 11 56 9 23
5 |Lula 5 10 5 80
6 | Lta mién 6 10 46 38

Trong cac ngii cde (trir yén mach) prolamin va glutelin 13 hai nhom protein chiém
75+95% tong lugng protein cua hat.

Ung v&i moi loai hat cac protein ndy con c6 nhitng tén riéng chang han:

- Phan prolamin & ngd co6 tén la zein, ¢ ké c6 tén la penisetin, ¢ [ta mi c6 tén la
gliadin, & dai mach c6 tén 1a hocdein, & mach den c6 tén la secalin

- Phéan glutelin ¢ 1Ga mi c6 tén la glutenin, & dai mach cé tén la hocdenin, & ngd,
mach den va thoc thi ¢6 tén 1a glutelin, con ¢ yén mach thi c6 tén la avenin.

a) Céc albumin va globulin

Céc albumin tan trong nudc va cac globulin tan trong cac dung dich mpéi déu
thuoc nhdm cac protein chirc nang sinh hoc. D6 1a cac protein hinh cau c6 khoi luong
phan ti trong khoang 10.000 dén 100.000, chiém khoang 20% tong protein.

b) Gliadin (prolamin)
Trong lda mi ¢6 hai nhom prolamin chinh:
- Gliadin o, B, v, ¢6 phan tir Ivgng 30.000+45.000 dalton
- Gliadin ® c6 phan tir lugng nam gitta 60.000 va 80.000

Céc gliadin ctia la mi c¢6 tinh da hinh rat 16n. Ngay cing mot loai ciing c6 toi
20+30 gliadin khac nhau.

Cac gliadin cua lia mi thuong c6 dang don chudi. Cac gliadin o, B, Y con c6 mot
s0 cau disulfide trong phan tir do d6 lam cho cau trac bac ba chét va bén.

Céc gliadin o c6 ham lugng glutamine va prolin rat cao (chiém 75% tong luong
acid amin), phan 16n cac goc acid glutamic va acid aspactic déu ¢ dang amit. Gliadin
o chira rat it hodc khong chira cac acid amin ¢6 S do d6 trong phan tir khong c6 cau
disulfide.

Khi hinh thanh mang ludi gluten, cac gliadin s& lién két v&i nhau bang cau hydro
gitra cac goc glutamine dé tao ra nhitng sgi cé phan tir lwong hang tri¢u dalton

¢) Glutenin

Céc glutenin biéu 19 tinh da hinh manh mé& hon ¢ gliadin vi xu huéng tu lién két
v6i nhau bang lién két ua béo, bang lién két hydro va bang cau disulfide cua chung 16n
hon.

Khéi lugng phan tir ciia cac glutenin c¢6 thé 1én dén 20 triéu dalton. Khi pha huy
cac cau disulfide gitra cac phan tur, nguoi ta thu duoc 25 "dudi don vi" glutenin. C6 thé
chia cac "dudi don vi " nay thanh ba ki€u sau :

- Dudi don vi kiéu A: khong hoa tan duoc trong ethanol, c6 khdi lugng phan tir
53



thap (10.000+70.000 dalton) va rat giau cac acid amin c6 tinh base.

- Dué6i don vi kiéu B: khong hoa tan duoc trong ethanol, nhung c6 khéi luong
phan t&r cao (60.000+140.000 dalton), giau cac acid amin glycine, prolin va
glutaminee, ngheo cysteine.

- Dué6i don vi kiéu C: hoa tan duoc trong ethanol, c¢6 khdi luong phan tir giita
35.000+45.000 dalton.

Khi cac dudi don vi glutenin lién hop lai c6 thé tao thanh cac sgi. O trang thai
ngadm nudc cac glutenin tao ra mot khuoén hodc mot mang mong rat chic, dan hoi, co
tinh cb két cao va chiju dugc su kéo cang. S& di c6 dugc nhirng tinh chét nay la do
cuong do tuong tac cling nhu sd luong tuong tac giita cac chudi protein.

1.4.2. Vai tro ciia protein lita mi trong sin xudt thuc phiam

Gliadin va glutenin 13 thanh phan chu yéu cta gluten bot mi. Cac gliadin va
glutenin c6 ham luong glutamine rat 16m (40+45%) do d6 kéo theo ca ham lugng nito.
O pH gan bang 7 cac protein cua gluten it tich dién do d6 cac twong tac tinh dién
khong cd vai tro quyét dinh trong viéc hinh thanh mang lugi protein gluten cua béanh.
Ham luong glutenin cao s& hinh thanh nhiéu lién két hydro gitra cac chudi peptide véi
nhau hodc vé1 cac phan tir nude, do do tao cho gluten c6 tinh nhot déo cao. Ham lugng
cac acid amin ua béo tuong ddi cao cho thdy cac tuong tac wa béo chang nhimng tham
gia vao cau tric bac bon ciia glutenin ma con lién két dugc voi cac lipid cling nhu tao
dugc mang ludi gluten trong bot nhao.

Gliadin va glutenin, c6 dac tinh khong tan trong nude, khi hat nude truong né tao
thanh mot khdi déo dan hdi khi nhao bot, goi 1a gluten (hinh 2.11). Gliadin dac trung
cho d6 dén, con glutenin dic trung cho d6 dan hdi cua bot nhao. Chinh nhd tinh chat
dan hdi nay ciia protein ma bot mi mai lam banh mi dugc.

= 7" Giiadin
[___lzn_.______'md__,; = ‘-l.::'_"”
J ___:ﬁ_;!_%_ L’ B __m‘“‘*—"" Glutenin
l Nhao tron
Lien két [ﬂ;‘j
disulfua ,EE__&},
[3'..-——— - 1;__‘.1,_____,-]

Hinh 2.11. Gluten ciia bét mi trong khéi bot nhao va khi nuwéng banh

Céac duéi don vi lién hop véi nhau bang cau hydro, bang twong tac ua béo va
bang cau disulfide. Cac phtc hop glutenin c6 phan tir luong rat 16n thuong chira cac
don vi kiéu B va C. Con cac phuc hop glutenin c6 khdi lugng phan tir thap thi c6 ty 18
cac dudi don vi kiéu C cao.

Khi cac dudi don vi glutenin lién hop lai c6 thé tao thanh cac soi, ¢ trang thai
ngam nudc, cac glutenin tao ra mot khuon hodc mot mang mong rat chic, dan hoi, co
tinh ¢b két cao va chiu dugc kéo cang. S di c6 duoc nhing tinh chat nay 1a do cudng
d6 tuong tac ciing nhu sb lugng tuong tac gitta cac chudi protein.
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Nguoi ta thay rang c6 mot twong quan thudn giita lugng "protein can" va luc nd
ctua banh. Nguoc lai c6 mot tuong quan nghich gitra lugng protein hoa tan dugc trong
acid acetic 0,1M va kha niang lam banh (lda mi ctrg khong lam banh dugc vi thiéu
cac dudi don vi c6 khéi lugng phan tir 90.000, 132.000 va 134.000 dalton)

Nhu vay glutenin c6 lién quan chat ché téi do dan hdi ctia bot nhao. Vi bot yéu
c6 theé thém mot it tac nhan oxy hoa dé€ lam cho chat lugng bot nhao tang 1én.

Do glutenin c6 tinh wa béo bé mat cao va c6 kha ning lién hop véi cac hop phan
lipid nén da tao ra nhitng mang méng khong tham khi CO,.

1.5. Hé thong protein ciia diu twong
1.5.1. Céu tritc va dic trung ciia cdc doan protein & hat dgu twong

Trong hat déu tuong ham lugng protein trung binh chiém to1 40+45%, trong do
lugng protein hoa tan dugc trong nudc chieém 72+94% gom chu yéu la glycinin (84%),
albumin (5,4%) va nito phi protein (6%).

Protein déu tuong c6 gia tri sinh hoc cao, chi ding sau trimg ga, sira bo va thit,
c4. Cac "thé protein" van giit duoc nguyén khi nghién vira phai va co thé tach riéng tir
bot da khir béo. Cac "thé protein" ndy chtra phan 16n céc protein cia hat:

- Protein dy trir (globulin) c6 thé bi thuy phan trong thoi gian hat nay mam dé
lam chat dinh dudng cho phoi sinh trudng.

- Protein cau trac hodc protein chirc ndng nhu enzyme va chat kim ham enzyme
thi thuong duoc dinh vi trong phan con lai cua té bao

Bang phuong phap siéu ly tdm, nguoi ta tach dau twong thanh 4 doan tuong tng
voi cac hé s6 sa lang 1 2; 7; 11; 15S (hé sb sa lang: don vi Svedberg ¢ 20°C trong
nuée, 1S = 10"%s). Trong d6 cac protein 7S va 11S (con goi 1a globulin) chiém gan
70% téng luong protein cua hat. Ty 1€ va cac ddc trung cua tirng doan duoc trinh bay ¢
bang 2.3.

Bang 2.3. Ty Ié va dac trung cua cdc doan protein hoa tan trong nudc cua dau
twong (theo Wolf'va Cowal trong Chichester va cong sy, 1986)

Doan protein | Ty lé, % trong Cdc hop phan protein Trong luong phan tw
luong

2S 22 Antitrypsin 8.000+21.000
Xytocrom C 12.000

7S 37 Hemaglutinin 110.000
Lipoxygenase 102.000
Amylase 67.700
7S globulin 180.000+210.000
(B-conglysinin)

11S 31 11S globulin (glysinin) 350.000

15S 11 600.000

Céc globulin 7S va 11S chiém trén 70% tong luong protein cua hat. Tuy theo
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gibng dau tuong, ty 1¢ globulin 11S/globulin 78 nam gitta 0,5 va 3. Globulin 118 hay
glixinin dugc cau tao nén tur 12 “dudi don Vl ’ twong d6i ua béo, dé dang bi thuy phan
thanh cac “dudi don vi” khi gia nhiét dén 80°C, & luc ion thip, pH acid hay kiém hodc
khi c6 mit urea, chat tay rira hodc tac nhan khir. Khi luc ion cao hon thi cdu trac bac
bdn lai bén virng c6 thé 1a do tang tinh wa béo bé mit cua cac “dudi don vi” hodc 1a do
su trung hoa cac nhom tich dién boi cac ion mudi. O pH trung tinh va co luc ion bang
0,1 glycinin tu lién hop lai nhung mtrc do trung hop bé.

Globulin 7S 1a B-conglysinin, thudng chiém gan 35% trong lugng protein hat, 13
mdt glucoprotein chira gan 5% glucid. Phan tir cAu tao nén tir 3 “duéi don vi”, c6 tinh
acid. O pH giira 5 va 10, khi lyc ion yéu, p-conglysinin tao thanh mot dime gém 6
“dudi don vi” (M khoang 370.000). O méi trudng acid hay kiém thi phan tir ty phan ly
thanh cac “dudi don vi”.

Trong thyc pham c6 pH trung tinh va khong duoc gia nhiét thi cac globulin 7S va
11S noi chung déu & trang thai hoat dong, khong bi bién tinh, phéan tir ¢ dang dime
(7S) va oligone (11S) vi lyc ion yeu Céch xtr 1y nhiét va thay doi pH s& lam bién tinh
c4u tric bac hai, bac ba va bac bon.

Trong doan 7S con ¢6 cac hemaglutinin (hay lectin) ma phén tir cua chiing c6 thé
tao thanh phirc kha bén vimg voi cac hop chat glucid. Tuong tac gitra lectin voi
glucoprotein c6 mit & trén bé mit cac hong cau s& lam ngung ket cac té bao nay. Phan
16n céc hat ho dau déu chira lectin va mot sb chat khac thuong rat doc véi dong vat.

O doan 78S ciing c6 chat kim ham protease nhu antitrixin Kunits (protein hinh cau
gom mot chudi voi 181 acid amin), antitripxin Bowman — Birk (phan to gom mot
chuoi vai 71 acid amin, ¢6 7 cau disulfide).

N6i chung, cac chat kim hdm protease ciing nhu cac hemaglutinin ¢ trong san pham
tr dau tuong co6 thé khir hoat néu san pham dugc gia nhiét day du trong di¢u kién moi
truong am.

1.5.2. Tinh chit ciia protein ddu twong

Khi dun néng dung dich globulin 7S lodng & pH = 7+8, luc ion yéu, dén 100°C
thi cac phan tir cia chung s& phan ly thanh cac “du¢i don vi” ma khong kém theo hi¢n
tugng tap hop phan tu.

Khi gia nhiét dén 100°C dung dich glycinin c¢6 ndng do lodng (<1% P/V), &
pH=7+7,6 va lyc ion 0,2+0,4 thi cac phan tir cling phan ly thanh cac “dudi don vi” va
sau do tap hop lai.

Khi dun noéng dén 80°C mét dung dich chira glycinin va globulin 7S ¢6 ndng do
loang (<1% P/V) & pH = 7+8, thi cac phan tng phan ly va tap hop s€ xay ra.

Khi dun dung dich protein dau twong 1% dén 95°C, & pH = 7, khong c6 cac chat
khu, v6i céc luc ion khac nhau ngudi ta thay qua trinh tap hop s€ thuan lgi khi luc ion

(NaCl) tang tir 0 dén 0,2M. Toc 46 tap hop s€ tang trong khoang pH tir 4+6 nhung s&
gan bang khong khi pH acid hodc kiém.

2. TINH CHAT CHU'C NANG CUA PROTEIN TRONG THU'C PHAM

Protein ¢6 thé c6 mit trong thyc phim & trang thai ran hodc long, dang thuan
nhat hoac hon hop. N6 1a hop phan c6 san hodc dua vao dé tao gia tri dinh dudng, tao
hinh, tao két cau dac trung cho thyc pham. Trong di€u kién cong ngh¢ nhat dinh,
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protein c6 thé tuong tac voi nhau, tuong tac voi nudce, glucid, lipid dé tao ra do dic, do
déo, do trong, tao bot, tao d§ x0p cho san pham.

Céc tinh chat chirc ning cua protein chinh la cac tinh chat héa 1y tao nén nhing
tinh chat dic trung va mong mudn cta thyc pham chira protein. Céc tinh chét chirc
nang cta protein thyc pham c6 thé phan thanh ba nhom chinh nhu sau:

- Céc tinh chat do twong tac gitta protein va nudc (hydrat hoa) nhu kha ning hap
thy, gilt nudc, truong nd, déo dinh, phan tan, hoa tan va tao do nhdt;

- Céc tinh chat do tuong tac protein — protein nhu kha ning dong tu, két tia, tao
gel va tao céc cau trac khac (tao soi, tao mang, tao bot nhao...);

- Céc tinh chit bé mit lién quan dén strc cang bé mat nhu kha nang nhii hoa, tao
nhil tuong, tao bot...

Tuy nhién nhiing tinh chit nay khong hoan toan doc lap. Chéng han nhu su tao
gel khong nhitng do tuong tac protein-protein ma con do tuong tac protein-nudc. Do
nhdt va d6 hoa tan phu thudc cac tuong tac protein-nudc va protein-protein.

Thong thudng, nguoi ta rat khé du doan céc tinh chat chic ning cua protein dwa
vao cac ddc tinh cau tric cua n6 ma phai xac dinh bang thyc nghiém.

Bang 2.4. Tinh chdt chitc ndng ciia protein va img dung trong thuwc pham

Tinh chat Uhg dung
Hoa tan Db ubng, canh xtp
Hydrat héa Bot nhao (banh), thit bam
Do nhot Céc dang dd uéng, bot nhao
Tao gel Gi0 cha, dau hi, bot nhao, phomai,...
Nhii hoa Stra déng hoéa, bo, kem, mayonaise, ca phé sira, xtuc xich,...
Tao bot Bot bia, kem, banh xép,. ..
Tao két cdu Cac san phém thit gia tur protein thyc vat

2.1. Tinh chit hydrat ciia protein
2.1.1.Cac giai doan cua qua trinh hydrat hoad

Phan 16n thyc pham 1a nhitng hé ran hydrat hoa. Cac déc tinh hoa ly, Iuwu bién cia
protein va cac thanh phan khac cua thuc pham phu thudc khong chi riéng vao su co
mat cua nudc ma con phu thudc vao hoat tinh cua nudc. Ngoai ra, cac ché pham
protein trich ly tir nguyén liéu (protein concentrate), hay protein déng tu nhiét hodc
két tha dang dién (protein isolate) dang kho trudce khi s dung phai duge hydrat hoa.
Do d6, cac tinh chat hydrat hoa va tai hydrat hoa cua protein thyc phim cé y nghia
thuc tién to 16n.

Qua trinh hydrat hoa cua protein ¢ trang thai kho c6 thé dugc phan chia thanh cac
giai doan lién tiép nhu hinh 2.12.
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1 2 3

. Hap thu cac phan tir Hap thy Ngung tu
Protgln _»| nudc bdi cac phan »| nudc thanh »| thanh nude
kho tr ¢6 cuc mot 16p day long
5 4
Sonvat hoa | Truong
va phan tan nd

Cac hat khong
tan truong no

Hinh 2.12. Qua trinh hydrat hoa protein
o dang kho

Bdn giai doan dau cta qué trinh hydrat hoa c6 lién quan dén céc hién tuong nhu
hap thu nudc, truong no, tham wot, gitt nude, co két va bam dinh. Giai doan 5 lién
quan dén kha nang phan tan, d§ nhét hodc do dac.

Trang thai cudi cung cua protein-tan hodc khong tan tirc thoi cé lién quan dén cac
tinh chat chirc ning quan trong nhu tinh tan hodc tinh tan tirc thoi (giai doan 5 xay ra
rat nhanh). Tinh tao gel lién quan dén su tao thanh khéi khong tan hydrat hoa tét,
nhung cac phan mg protein-protein déng vai tro chinh. Cudi cung, cac tinh chat bé
mat nhu nhil tuong héa va tao bot ciing can protein ¢ kha ning hydrat hoa va phan tan
cao hon cac déc tinh khac. Trong qua trinh hydrat hoa, protein twong tdc vdi nudc qua
cac ndi peptide hodc cac gdc R & mach bén nho lién két hydro.

2.1.2. Céc yéu té anh hwéng dén tinh chit hydrat hod

Céc yéu t6 nong do protein, pH, nhiét d9, thoi gian, lyc ion va su ¢6 mat cac hop
phan khac 1a nhimng yéu t6 anh huong dén twong tac protein-protein va protein-nudc.
Céc tinh chat chiic nang duge xac dinh trong diéu kién can bang ciia cac lyc nay.

- Nudc hap thy tong sb sé tang khi taing ndng do protein.

- Khi thay d6i pH kha ning hydrat hoa cua protein s¢ thay d6i, do su thay doi
murc d6 ion hoa va sy tich dién trén bé mit cac phan tir protein, lam thay d6i Iyc hit va
day gitra cac phan tir ndy va kha nang lién két v6i nuée. O diém dang dién pl, cac
tuong tac gitta protein-protein 1 cuc dai, cac phan tir protein lién két véi nhau, co lai
va kha niang hydrat hod va truong nd 1a cyc tiéu.

- Khi tang nhiét do s€ lam giam kha nang gilt nudc cua protein, do lam giam cac
lién két hydro. Pdng thoi khi dun néng lam cho protein bi bién tinh va tap hop, lam
giam bé mit cic phan tir protein va cdc nhom phan cuc ¢ kha ning ¢ dinh nude, nén
kha nang hip thy nudc cua protein cling giam theo. Tuy nhién, ddi voi mot sé ngoai 18,
khi dun néng trong nudc dbi véi nhitng protein c6 cau truc chit ché cao, sy phan ly va
dudi ra ctia cac phan tir c6 thé 1am 16 ra bé mit cac lién két peptide va mach ngoai
phan cuc ma trude d6 bi che diu, két qua 1a lam ting kha ning ¢ dinh nuéde.

- Ban chat va nong d¢ céac ion c6 anh hudéng dén luc ion trong moi truong va su
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phan b dién tich trén bé mat phan tir protein nén anh huong dén kha nang hydrat héa.
Nguoi ta nhan thdy co su canh tranh lién két giira nudc, mudi va cac nhom ngoai ciia
protein. O nong d6 mubi thap sy hydrat hoa cua céc protein ¢ thé tang do su dinh
thém cac ion giup mé rong mang ludi protein, nhung khi ndng dd muoi cao thi cac
tuong tac gitta mudi va nudc tréi hon cc tuong tac gilta nudc va protein, do d6 1am
gidm tuong tac protein-nude vi vay lam giam kha ning hydrat hoéa cta protein.

- Su hép thy va su gilt nudc ciia protein c6 vai trd rat 16n dén tinh chat va két cau
ctia nhiéu thuc pham (nhu bot nhao dé lam banh, thit bam...). Khi nudc hap thu vao
lam tdm uét protein nhung khong lam cho protein hoa tan thi s& lam cho protein
truong 1én do do s€ tao cho thuc phém c6 do dac, do nhot va bam dinh.

- Khi nghién ctru ddi véi thit ngudi ta thiy rang: kha niang hap thu nuéc va kha
nang giit nudc clia protein thit s& ting 1én (nhat 1a khi nau) khi c6 mat NaCl (3 dén 8%,
0,5 dén 1,5M) chinh 1a do sy dinh thém cac ion lam m¢ rong mang ludi protein. Khi
thém natri polyphosphat v6i nong do khoang 0,3% cting rat ¢6 hiéu qua nhat 1a khi két
hop voi mudi NaCl. Khi tron tir 10 dén 20% isolat protein cua dau tuong (dudi dang
proteinat) vao thit bam s& 1am cho thit bam giit nudc tét hon va it phu thudc vao pH
hon. Néu trudc khi tron vao thit bam proteinat ddu tuong duoc dem hydrat ho so bo
v6i mot dung dich mudi thi khi nau kha ning giir nudc con ting hon nhiéu.

2.2. Kha ning hoa tan ciia protein
2.2.1. Y nghia ciia vi¢c nghién ciru khd nang hoa tan ciia protein

Thyc pham & trang thai long va giau protein doi hoi protein phai c6 do hoa tan
cao. DY hoa tan cao la mét chi s6 rit quan trong ddi véi protein duge sir dung trong
cac d6 ubng va thuc phim 10ng (canh, stp, nudc cham...). Hon nita ngudi ta mudn
protein hoa tan dugc & nhimg gia tri pH khac nhau va bén véi nhiét do.

Khi biét do hoa tan cuia protein cé thé xac dinh cac diéu kién t6i wu dé trich ly,
tinh ché cling nhu phan doan tir cac protein c6 ngudn ty nhién, dac biét la doi vdi cac
enzyme. Pong thoi cling dé dinh hudng st dung protein.

2.2.2. Cdc yéu té anh hwong dén d hoa tan ciia protein
Su hoa tan cua protein phu thudc vao pH, lyc ion, kiéu dung moi va nhiét do:

- Anh huéng ctia pH: khi pH cao hon hodc thip hon diém dang dién, protein s&
tich dién, khi d6 cac phan tr nudc s& twong tic voi nhitng phan tich dién nay, do d6
gop phan lam cho protein hoa tan. Ngoai ra do cac protein tich dién cung dau s& day
nhau lam tdng d0 phan tan, d§ dan mach nén dd hoa tan ciing tang.

C6 thé 1am ting do hoa tan va kha ning tich dién cta protein & pH trung tinh
hoic pH kiém bang cach tang kha nang tich dién thudn tuy cua né (bién goc lysine
thanh nhom carbonyl dé d& dang ion hoa; cho protein twong tic voi cac phan tir ludng
cuc ¢6 viung wa béo va ving ion hoa tach biét khi d6 gdc ua béo trd thanh tich dién
am).

- Anh hudng cta luc ion: cac mudi trung tinh c6 ndng d6 thap 0,5+1M nhu NaCl,
KCl lam tang tinh tan cua protein do lam giam lyc huat tinh dién gitta cac nhom tich
dién nguoc dau dimg canh nhau (do ion mudi tac dung véi cac phan tich dién cia
protein nén lam giam lyc hat tinh dién). Ngoai ra sy solvat hoa phan tir protein nho cac
ion mubi ciing 1am ting tinh tan cta protein. Tuy nhién ¢ ndng d6 mudi cao trén 1M,
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cac phan tir nuéc khong du dé solvat hod protein vi chiing da lién két gan hét véi mudi.
Tuong tac protein-protein sé& trdi hon twong tac protein-nudc, protein s€ tap hop va két
tua.

- Anh hudng cta dung méi: cic dung méi hitu co nhu ethanol, methanol, aceton
lam gidm hang s6 dién moi ciia moi trudong hoa tan, [am giam lyc day tinh dién do do
s€ lam cho protein tap hop va ket tua.

- Anh hudng ctia nhiét d6: d6 hoa tan cua protein ting déu dian trong khoang
nhiét d6 thap 0+50°C. O nhiét d6 cao hon 40+50°C chuyén dong nhiét cua cac phan tir
protein di1 16n dé pha huy céac lién két von lam bén cac cau triic bac hai va bac ba do
d6 protein bi tap hop lai. Po hoa tan cta da sb protein bi giam mot cach manh mé va
khong thuén nghich trong qua trinh dun nong. Tuy nhién, trong ché bién thyc pham,
dun nong ludn can thiét véi cac muc dich diét vi sinh vat, giam mui kho chiu, tach bét
nuéc, ... Ngay ca khi dun néng nhe ciing gdy nén sy bién tinh nhat dinh va lam giam
do hoa tan.

Tuy nhién khong phai protein c6 d6 hoa tan ban dau cao thi méi c6 cac tinh chat
chure nang khac tot. Sy hap thu nudc cua protein doi khi tot hon khi dugce 1am bién tinh
va lam "bat tan" dén mot muc d6 thich hop, chang han:

- Kha ning tao gel cta protein s& c6 duoc sau khi lam bién tinh va lam "bét tan"
mot phan.

- Kha nang tao bot, tao nhil twong cling lién quan v&i mic do gian mach, mirc do
tap hop va muc do "bat tan" nhat dinh cua protein.

- Nguoc lai cac protein lactoserum va mot sb protein khac lai can c6 do hoa tan
ban dau kha cao dé chung tao nhii tuong, tao bot va tao gel tot.

Nhu vay, do hoa tan ban dau tao tién dé cho cac phan tr hodc cac hat protein
khuéch tan dugc nhanh chong va tron ven, do d6 khi gel tao ra s€ c6 mét két cau min
va tron. Pong thoi d6 hoa tan ban dau cao cling lam cho sy khuéch tan cta protein dén
bé mat lién pha khong khi/nudc va dau/nude duge dé dang do do6 1am cho hoat dong
beé mat cua protein tot hon.

2.3. Kha niang tao nhét cia protein
2.3.1. Y nghia ciia vi¢c nghién ciru d¢ nhdt ciia protein

Do nhot, d6 dac cua protein c6 chirc nang quan trong cua cac thuc phém nhu: d6
udng (bia, chocolate, sira, sita ddu nanh...), nuéc chdm, cdc san phdm mém nhio nhu
bot nhao, khdi thit nghién, gluten...

D6 nhét 1a thong sd quan trong khi xem xét tinh todn va tdi wu hoa cac qua trinh
van chuyén, khuay tron, dun nong, lam nguoi, lam phan tan khi say phun.

Dung dich protein l1a dung dich polyme tu nhi€n hodc gel, 1a nhitng hé c6 kha
nang solvat hod rat manh nén d¢ nhét 16n.
2.3.2. Cdc yéu té anh hwong dén dé nhdt ciia chit long protein

* Puong kinh biéu kién ciia phdn tir protein: cac yéu té chinh anh huong dén dic
tinh nhét cua hé 16ng protein la duong kinh biéu kién cua phan tir protein hodc céc tiéu
phan phan tan. Kich thudc nay phu thudc chinh vao cac thong so6 sau:

- Céc ddc tinh cua phan ti protein nhu khéi lugng, kich thudc, thé tich, cu trac,

60



su bat ddi cua phan tir, cac dién tich, do dé dang cua bién dang (pH, luc ion, nhiét d¢
c6 thé lam bién doi cac dac tinh nay do gian mach cua phan tur)

- Céc tuong tac protein-protein quyét dinh kich thudc cta cac tap hop. Néi chung
cac hop phan protein thuong dugc dung ¢ nong dd cao nén tuong tac protein-protein
s€ chiém uu thé.

- C4c tuong tac protein dung moi s& anh huéng dén sy truong nd, d6 hoa tan va
cau hydrat hoa thuy dong bao quanh phan tur.

* Nong do protein: dg nhot cua da phan chat 1ong protein déu ting theo qui ludt
ham sé mil cung voi nong do protein la do tuwong tac protein- protein. Khi cac tuong
tac protein-protein 1a vira du (trong bot nhao, trong gel protein) thi lam cho protein c6
tinh nhét-déo. Khi chiu tdc dung ctia ngoai luc (nhao bot, khuay tron) dén mot gigi han
nao d6 co thé pha huy tuong tac protein- protein 1am cho khdi nhao yéu.

* Nhiét do, pH, luc ion: cac thay doi pH, nhiét do, luc ion ciling nhu thém cac ion
Ca’*, cac tac nhan oxy hod, cac thudc thir ddn dén pha huy cac lién két hydro hoic
disulfide déu c6 thé 1am thay d6i siu sac do nhdt ciia dung dich protein. Cac thay doi
d6 phu thudc vao loai protein, dd nhdt cta phan 16n protein tang trong moi truodng
kiém, béi vi cac dién tich (-) lam dudi cac mach protein dén cuc dai. Ung dung hi¢n
tugng nay, nguoi ta thuong thyc hién viéc kéo soi protein dau nanh va mot so loai
protein khac.

Su twong hop gitta d6 nh6t va do hoa tan khong don gian, nhung noi chung
nguoi ta thiy rang nhiéu protein c6 mdi quan hé ty 1¢ thuan gitra kha ning hap thu
nudce va do nhot.

2.4. Kha nang tao gel cia protein
2.4.1. Khdi qudt chung vé sw hinh thanh gel protein
a) Hién twong tao gel

C6 mot s6 hién tugng xay ra twong ty nhu sy tao gel, nhung khong phai tao gel,
v6i cung mot dac diém chung la lam gidm muc d§ phan tan cua dung dich protein nhu
su lién hop, tap hop, két tua, két tu va sy dong tu.

- C4c phan tng lién hop protein thudng c6 quan hé véi cac bién d6i ¢ mic dudi
don vi hoac & muc phan tir. Cac phan tng tap hop s€ tao thanh céac phuc c6 kich thudc
16n.

- Két tiia 1a cac phan tng tdp hop nhung khong kém theo mat hoan toan hoic mot
phan kha nang hoa tan.

- Két tu 1a cac phan tng tap hop khong trat ty nhung protein khong bi bién tinh.
Hién tugng nay xdy ra do céc luc day tinh dién gitra cac mach polypeptide bi triét ti€u.

- Bong tu la phan ung tap hop khong trat ty xay ra cing v6i sy bién tinh protein,

cac lién két protein protein chiém uu thé so voi cac lién két protein-dung mdi, tao
thanh cac khéi déng tu c6 kich thudc 16n.

Hién tuong tao gel la su tap hop cdc phan tur protein bién tinh va tao thanh mot
mang luoi khong gian co trdt tu.

b)Vai tro cua su tao gel protein
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Kha nang tao gel la mot tinh chat chic nang rat quan trong cua nhiéu hé théng
protein va dong vai tro chu yéu trong viée tao cau trac hinh thai, do do 1a co so dé ché
bién ra nhiéu san pham thuc pham nhu : phomat, gio, gel gelatin, ddu khudn, bot nhao
lam banh mi, thit gia...

Kha nang tao gel cta protein dugc st dung dé tao do cung, do dan hdi cho mot
s0 thuc pham, dong thoi con cai bién kha nang hap thu nudc, tao d day, tao luc lién
két gitra cac ti€u phan cling nhu dé lam bén cac nhii tuong va bot.

2.4.2. Piéu kién tao gel

Trong da s6 truong hop, gia nhiét rat can thiét cho qua trinh tao gel. Sau khi gia
nhiét nguodi ta thuong lam lanh d€ tao nhiéu lién két hydro cho két cau cua gel dugc
bén. Thém mudi dic biét 1a ion Ca™ dé tang toc d tao gel hoac tang do cung cho gel.

Tuy nhién, nhiéu protein khong can gia nhiét ma chi cAn mot sy thuy phan
enzyme vira phai, thém cac ion Ca*?, hodc kiém hoa kém theo trung hoa hoic dua pH
dén diém dang di¢n (san xuat dau phu) lam cho gel tao thanh chac hon.

Nhiéu gel ciing c6 thé tao ra duoc tir protein dich thé (1ong tring trimg, dich dau
tuong), tr cac thé protein khong tan hoac it tan phan tan trong nudc hodc trong mudi
(colagen, protein to co, isolat dau tuong) tirng phan hodc toan b bi bién tinh. Nhu vay
dd hoa tan cua protein khong phai ludn luén can thiét cho su tao gel.

2.4.3. Co ché tao gel va cdu tric ciia gel

Co ché va phan ung lién quan dén viéc hinh thanh mang ludi protein ba chiéu
ddc trung cua céac gel hién van chua dugc hi€u biét hoan toan. Tuy nhién, trong moi
truong hop dé tao gel thi giai doan dudi ra cua cac mach polypeptide (bién tinh) lubn
can thiét va xdy ra trude giai doan twong tac co trat tu gilta protein-protein va tap hop
phén tir protein:

- Khi protein bi bién tinh cic cau triic bac cao bi pha huy, lién két giita cac phan
tu bi dut, cdc nhom bén cua acid amin trudc day an ¢ phia trong thi bay gio xuat hién
ra ngoai (hinh 2.13 mo ta su tao gel khi protein bi bién hinh bang co hoc).

? i Luyc gid /\/\//j Luc gid

hay nghién tron N hay nghién trén /

Protein cau tric Protein cau tric
bac I 1L, 1L, IV béc I dudi thing Gel protein

Hinh 2.13. Su tao gel khi protein bi bién hinh bang co hoc

- Cac mach polypeptlde bi dudi ra trd nén gan nhau, tiép xuc v6i nhau va lién két
lai v&i nhau ma mdi vi tri tiép xuc la mét nit, phan con lai hinh thanh mang ludi
khong gian ba chiéu vo dinh hinh, rin, trong d6 c6 chtra diy pha phan tan (H,O).

- Khi ndng do ting thi kha niang gel hod tang vi nhiing vi tri tiép xtac dé tao ra
mang ludi tdng lén. Nong dd protein cang 16n thi cac hat tiép xtic truc tiep khong qua
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mdt 16p ndo clia mdi truong phan tan va khdi gel cang cé tinh chét cia gel kho. Phan
tor cang c¢6 nhanh thi gel hod cang dé vi ¢ nhiing vi tri dac biét & dau nuat, nhiing goc
canh cac yeu to bén de bi mat do d6 dé tao ra nut mang ludi.

Céac nit mang ludi c6 thé dugce tao ra do twong tac gilta cac nhom wa béo. Khi
cac nhém ndy gan nhau, twong tac voi nhau thi hinh thanh lién két va béo, nén cac
phan tir nuéc bao quanh chung bi ddy ra va ching c6 khuynh hudng tu lai. Tuong tac
ua béo dugc ting cudong khi tdng nhiét do, lam cac mach polypeptide sit lai vdi nhau
hon do d6 1am cho khdi gel cimg hon.

Céc nit mang ludi ciing c6 thé duoc tao ra do cac lién két hydro giita cdc nhom
peptid voi nhau, gitta cdc nhém - OH cua serin, treonin hodc tyrosine vdi cac nhom -
COOH cuia glutamic hodc ciia aspactic. Nhiét do cang thap thi lién két hydro cang
dugc tang cuong va cung c¢d vi cang co diéu kién dé tao ra nhiéu cau hydro. Lién két
hydro 1a lién két yéu do d6 1am cho gel c6 mot do déo nhat dinh.

Tham gia tao nén céc cau truc gel 1a cac lién két ky nudc, lién két tinh dién (nhu
cac cau ion Ca®* va cic ion c6 hoa trj 2 khac), lién két hydro (ting theo chiéu giam cua
nhiét d§) va cac cau disulfide.

Pbi voi gel gelatin chi yéu 1a do cac lién ké't’ hydro, khi gia nhiét cac lién két
hydro bi dut va gel s€ ndong chay, khi dé ngudi lién két tai hop va gel lai hinh thanh.

Su tao gel c6 thé xdy ra gilta cac protein ¢ ban chat khac nhau khi dugc dun
néng dong thoi (su dong tao gel).

Céc protein ciing ¢ thé tao gel bang cach cho twong tac vdi cac chat dong tao gel
nhu cac polysaccharide, 1am cho gel c¢6 d6 cing va d6 dan hdi cao hon. Ciing c6 thé
thém céac chat alginat hay pectinat tich dién 4m vao gelatin tich dién duwong dé tao ra
tuong tac ion khong dic hiéu giirta cac chudi peptid do dé s& tao cho gel c6 nhiét do
nong chay cao (80°C). C6 thé thém caraghenat polysulfat (tich dién 4m) vao sita dé tao
ra tuong tac ion dac hiéu véi ving tich dién duong cua caseink. Vi vay cac micelle
casein c6 thé dugc chira trong céc gel caraghenat.

Khdi gel méi tao thanh chira mot luong 16n nudc & phia trong khong gian nut
mang cua gel (nudc bi nhot). Luong nude nay khoé co thé bi day ra khoi khoi gel.

2.4.4. Cac giai doan ciia qud trinh tao gel protein

T dung dich protein, cic giai doan dau ctia qua trinh tao gel bang nhiét cé thé
theo phuong trinh (a) nhu sau :

(Pron _.._ﬂ"’ nPu @ nPp (a)

Trong do: Py - protein tu nhién ban dau;
Pp - protein da bi bién tinh;
N - s6 tiéu don vi da biét.
(1) Phén li thuén nghich cdu triic bdc bén thanh cdc dwéi don vi hodc monome.
(2) Bién tinh khong l{zudn nghich cac cdu triic bdc hai va ba (s dudi mach cdc
protein thuong chi mot phan).
Tuy nhién trang thai gel cudi ciing tuong (mg vdi cac tap hop protein timg phan
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bi bién tinh (Pp)x, (x<n) nén c6 thé 1a phuong trinh (b) hoic (c) :

Bun nong Bun nén
(Pr)x J
1) (@)

*Pn

(Po)x (b)

Bun néng Pun néng
xPp

xPn (Pp)x (c)

va/hodc lam lanh

Trong phuong trinh (b): phan (1) c6 thé xem 1a phan mg két tu; phan (2) 12 phan
ung dong tu.

Trong diéu kién thuan lgi cho sy b1en tinh hon 1a cho tap hop (protein mang dién
tich 16n ¢ pH thap hodc cao, luc i 1on yeu cO6 mat mot 5O ion, c6 mat mot sO tdc nhan
phan ly nhu urea, guanidin, chét tay rira) thi sy dun néng s& lam xdy ra phan tmg theo
phuong trinh (c).

2.4.5. Mt 56 yéu té anh hwéng dén dp bén gel

Giai doan tap hop cang cham so v6i giai doan bién tinh thi cang c6 diéu kién dé
cac mach polypeptide da dugc gian mach tirng phan dé dang dinh hudng lai trude khi
tap hop. Cac gel tao dugc luc ndy s€ co trat tu, dong déu, tron, truong manh, rat dan
héi va trong sudt, gel bén, khong bi co va tach dich. Nguoc lai gel dugce tao thanh tur
cac tiéu phan protein c6 tip hop thd s& duc, it dan hdi va khong bén (gel bi co va dé
chay dich)

Su gidn mach cic phan tir protein s& lam xuat hién cdc nhom phan Ung nhét 1a
cac nhoém ky nude ciia protein hinh cau. Do dé cac twong tac ky nudc gitta protein-
protein s& thuan lgi va 1a nguyén nhan chinh ciia viéc tao tap hop. Céc protein c6 khoi
luong phén tir cao va c6 ty 1é phan trim acid amin ky nudc cao sé tao ra gel c6 mang
lu6i chac. Khi ¢ nhiét d6 cao cac twong tac wa béo s& thudn lgi trong khi d6 su hinh
thanh cac lién két hydro lai d& dang khi 1am lanh.

Su gia nhiét cling ¢ thé 1am phoi bay cac nhom -SH & bén trong, do d6 xtc tién
viéc hinh thanh hoic trao ddi cac cau disulfide (-S-S-). Khi ¢6 mit nhiéu nhém -SH
va -S-S- sé tang cudng hé théng mang phan tir va gel tao ra bén vitng voi nhiét. Cac
cau calci 1am cho gel ¢6 do cimg va d6 bén t6t hon.

O xa diém dang dién, cac mach polypeptide chiu tac dong cua luc day tinh dlen
do céc dién tich tai cac tim phan cyc clia protein rat Ién. Néu tang nong do protein, 5O
luong lién két ky nudc va disulfide ting 1én, c6 thé bu trir lyc day tinh dién va van co
thé xay ra hién tugng gel hoa. O diém dang dién, do thiéu cac lyc day tinh dién nén gel
tao ra kém phdng, ngdm nudc it va clng.

Céac protein co ty 1¢ acid amin wa béo cao (trén 31,5% sd phan ti) nhu
hemoglobin, ovalbumin, s& c6 ving pH tao gel thay ddi phu thudc vao ndng do
protein. Nguoc lai cac protein c6 ty 1& acid amin wa béo thap (21+31% sb phan tir) nhu
gelatin, protein dau nanh... thi lai khong thay doi pH tao gel khi nong do protein thay
doi.

2.4.6. Khd ning tao gel ciia mét sé protein thue phim

a) Tao gel cua protein ddu tuong
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Kha ning tao gel cua protein dau tuong 1a mot tinh chat rat quan trong, dugc sir
dung rong rai trong san xuat thyc pham. Gel dau twong duoc tao thanh khi dung dich
protein dugc dun nong, lam lanh hoac khi tham tich réi xtr Iy bang kiem.

Khi gia nhi¢t, lam pha v& cau triic bac 4 thi globulin 7S va globulin 118 phén ly
thanh cac dudi dqn vi. Chang han khi dup néng dén 100°C, pH=7,6, luc ion NaCl
0,4M thi su thay d6i cua globulin 11S c¢6 thé khai quat theo so do sau:

Duwéi don vi acid

Globulinh 118 ——— Phikc hda tan <~ Dwéi don vi kiém (1)
(1) 2) . ora

Phirc hda tan cé phén tl lrong l6n — gel (II)

C6 thé giai thich so d trén nhu sau:

- Khi dung dich globulin 118 (1) (ndng d6 thip hon 0,5% va ndng d6 cao hon
5%) duogc gia nhiét thi s€ tao thanh phtrc hoa tan (2).

- Néu tiép tuc gia nhiét thi dung dich globulin ¢6 ndéng do thap s& phan ly thanh
cac duoi don vi (I), dung dich c6 nong dd cao s€ tao thanh gel (II).

- Su giai phong cac dudi don vi acid co thé xay ra & giai doan (1) hoic (2)

Khi dung dich protein dau twong co néng dé dam dac ( > 5%) dugc dun néng &
pH gan trung tinh thi s€ tao ra gel. Dung dich trudc tién qua mot trang thai long c6 do
nhdt tang cao, nguoi ta goi 1a giai doan "tién gel".

Khi lyc ion yéu thi trang thai nay s& xay ra tir luc 70°C 1a thoi diém ma p-
conglycinin dugc gian mach hoan toan.

Khi lyc ion cao thi vi¢c tang dd nhdt chi xay ra ¢ nhi¢t d§ cao hon. Vige tao
thanh gel protein s€ phu thudc vao can bang gitra lién két protein-nudc va lién ket
protein-protein.

Do cimg cua gel protein dau twong s& giam cung voi nong d6 NaCl. Do cling cia
gel cling s€ giam khi vuot qua mdt nhi¢t d6 nao do. Cac gel protein ddu tuong thuong
khong chiu dugc sy thanh trung.

Acid hoa dung dich dau twong dén pH = 5,5 hodc thém ion Ca®* s& lam dong tu
protein thanh nhitng cuc. Cac cuc nay thuong khong cing nhu cac gel thu duoc bang
bién phép gla nhi¢t. Cac gel thu dugc bang két ta calci tuong d6i dan hoi ¢ 18 1a do
cac lién két ion giita ion Ca®* va cac nhém carboxyl. Néu dun néng cac cuc di thu
dugc bang két tiia dang dién hodc bang calci s& lam cho cac chudi polypeptide bi gidn
mach va tao nén mét mang ludi protein ba chiéu co két cAu ctia mot gel thuc thy. Néng
do protein ting cuing voi nong do protein trong dung dich.

Pé 1am dau hil thi sita dau (co khoang 4,5% protein) trudc tién phai gia nhiét &
100°C trong 3 phut, sau d6 cho ion Ca** vao voi ndng do khong qua 0,4M.

Su tao gel cua protein dau tuong co6 thé thuc hién bang kiém hoa rdi t1ep doé trung
hoa.

Ca glycinin 1dn B - conglycinin déu bi bién tinh khi tiép xuc voi hén hop nudc -
ethanol (hoac izopropanol) c6 ham lugng rugu trén 20% (theo thé tich). Ruou cang ky
nudc c6 nghia 1a mach carbon cang dai thi sy gian mach protein cang nhanh va do
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cting cta gel thu duoc s& cang 16n (v6i diéu kién gilt ndng d6 protein cao hon 8%).

Khi néng dd ruou vuot qua 40% thi cd hién twong dong tu nhung khong tao gel,
c6 thé 1a do gidm hoat d§ nudc nén cac lién két protein-nudc da bi thay thé bang cac
lién ket protein-protein.

b) Tao gel cua protein cua co vin

Kha nang tao gel boi nhiét ciia protein to co (myofibril) & thit va cé 1a co s két
ciu cta nhiéu san pham thuc pham. Trong céc loai gio, hodc 13 lam bén nhil twong
trong xtc xich, 1am min va dan hoi trong kamaboko (gio cd). Tinh chat Iuu bién dac
trung cua cac san pham c6 tinh cao cap nay phu thugc vao ban chat va do tuoi cia
ngudn protein, sy c6 mat ciia mudi trung tinh va diéu kién gia nhiét dé tao gel.

Pé gel tao ra dep thi nén thém mot ty 18 nhat dinh mudi an (2+3%) dé trich li ra
mdt lugng du myosin.

Ngoai ra ciing co thé thém cac hop phan protein khong phai thit: nhur protein cia
dau phu dé ting kha nang hap phu nuéc va gitr nudc, hodc natri caseinat dé tang nhil
hoa va lam dic, hodc huyét twong mau dé tao cho gel rat cing khi nau tuy khong lam
tang dugc do nhdt cho thit & xtc xich.

¢) Tao gel cua protein sita

Kha ning dong tu ciia cac micelle casein duoc sir dung trong ché bién cac loai
phomat va cac san pham khac tir sita. Sy dong tu thuong duoc khoi dau bang tac dong
proteolitic cia chymosin trén caseink nhung nhat thiét phai cé ion calci va c6 mot
nhiét do cao hon 15°C.

Acid hoa sita & pH dang dién cua casein ciing lam cho sita dong tu. Khi pH>6
cac micelle casein (va cic caseinat) rit bén v&i nhiét, nhat 13 khi dugc gia nhiét ¢
chinh trong sita thi phai t6i 20 d&én 60 phut ¢ nhiét d6 140°C méi lam ching dong tu
dugc. Phai noi 13 it cé protein bén nhiét nhur thé. S di ¢6 tinh bén nay 1a do ti 1¢ 6 trat
tu ciia cau trac bac hai hodc bac ba cla cic casein rét thép. Chi sau khi c6 dic tinh bén
nhiét ndy méi bi giam xudng.

Céc protein lactoserum trong dung dich khi c6 néng do trén 5% s& tao gel tbt &
nhiét d6 70+85°C. Cac gel thu duogc it cting va kém dan hdi hon gel tr ovalbumin hodc
tir protein ddu twong. Cac gel co tinh khong thuan nghich c6 thé 1a do tao ra cau
disulfide gitra cac phan tir. Cac dich dam ddc c6 ham lugng lactose va calci thép, co bi
bién tinh chat it (c6 nghia 14 c¢6 do hoa tan cao va ¢ sé nhom -SH tu do cuc dai) thi
tao ra gel rat giéng gel tir long trimg trang.

d) Tao gel cua protein cua trung

~ Cac protein cua long trang trimg duoc coi la tac nhén tao gel hoac gin két‘tét
nhit. Conalbumin va ovalbumin (p1=4,6) bi bién tinh 57+65°C va 72+84°C, khi nong
dd protein trén 5% c6 thé tao gel trong mot khoang pH rat rong (tir 3 dén 11).

2.5. Kha niing tao cau triic ciia protein

Do c6 kha nang tao ket cdu, cac protein 1a co s& cdu tric cua nhiéu thyc pham.
Nhu protein to co tao ra ciu trac nguyén so cho thit ca tao ra cau trac dac trung cho
gio va kamaboko (gio c4). Gliadin va glutenin tao ra ciu triic xdp cho rudt banh mi.
Casein tao ra cau tric cho phomat va gelatin tao ra mang mong,
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Tur protein hoa tan cua thuc vat hodac cua sira, nguoi ta cling tao dugc két cau
dang soi hodc dang c6 d6 nhuyén, c6 kha ning gitt nudc tot va co thé giit dugc cac dac
tinh ndy trong qua trinh hydrat hoa va gia nhiét sau nay. Cac protein da dugc két cau
nay thuong dugce ding dé thay thé hodc pha ché thém véi thit.

Mot s6 phuong phap tao két cdu di dugce dung trong thuc té dé tai tao lai cac
protein dong vat nhu thit bo hodc thit gia cam.

Duéi day 1a co sé hod 1y ciia mot s phuong phap tao hinh:
2.5.1. Dong tu nhiét va sy tao mang mong

Céc dung dich dic cua protein (concentrate) dau tuong c6 thé cho dong tu bang
nhi¢t trén mdt bé mat kim loai phang kiéu thi€t bi say truc 1lan. Cac mang thu dugc
thuong mong, min va ngdm nudc, co thé cudn lai, ép va cat.

C6 thé thu dugc cac mang mong lipoprotein ty hinh thanh trén bé mat sira dau
nanh dé & 95°C trong vai gio (tau hu ky), 1a do sy boc hoi nudc va sy dong tu nhiét cac
protein. Cac mang moi lai tao ra khi boc mang cii khdi bé mat.

2.5.2.8u tao sgi

Viée kéo so1 cac protein thyc vét (déc biét la protein déu tuong) va cac protein
sita c6 nhiéu diém tuong tu voi viée kéo soi tong hop. Dé tao soi, nhat thlet phai di tu
cac isolat c6 chira it nhat 90% protein, thuong co tir 4+5 giai doan ké tiép nhau nhung
cling c6 thé thuc hién lién tuc nhu hinh 2.14.

(1) Chuan bj mét dung dich protein c6 néng d6 cao (10-40%) bang cach dwa pH
lén trén 10 (pH nhu thé c6 thé lam hong gia tri dinh dudng). Trong diéu kién d6 cac
luc ddy tinh dién s& phan ly toan bd phan tir thanh cac dudi don vi” cling nhu s& 1am
cho cac chudi polipeptide duoc gidn mach tron ven. Dich thu dugc c6 dd nhét cao can
phai bai khi va lam trong dé tranh pha huy soi trong qua trong qua trinh kéo.

(2) Cho dich da chuan bi qua mdt ban c6 duc 16 véi duong kinh 16 50+150pum.
Khi cac phan tir protein da gidn mach di qua cac 16 nay chung s& dinh huong theo
chiéu cua dong chay. Cac phan tir c6 xu hudng kéo cing ra va ty xép song song voi
nhau.

(3) Cac so1 da hinh thanh, con u6t va nhdo vira di ra khoi khuén keo dugc nhing
ngay vao mot bé dung acid va natri clorua dé protein dugc dong tu lai nho pH dang
dién va nho hiéu tmg mudi két. Vi da co sy dinh huéng song song va su vudt thang
mach, cic phan tir protein cta ting soi s& twong tic v6i nhau bang cau hydro va ciu
disulfide dé hinh thanh mot soi protein ngdm nudc.

(4) Cac soi protein da dong tu dugc keo ra khoi bé trén tryc lan. Toc do quay cua
truc lan phai nhu thé nao dé cac soi duoc vudt ra va dé chu01 pohpeptlde hoan thi¢n
viéc sap xep, tu lién hop lai chét hon va dé tao dugc nhiéu cau ndi gitra cac phan tu
hon. Su két tinh tung phan nay s€ lam tang do bén co hoc va su gan bo cac soi voi
nhau nhung ciing c6 thé lam giam kha ning gilr nudc cua ching.

(5) Céc soi tiép dé dugc nén va’hoac duogc gia nhiét gitra cac truc lan dé khu di
mat phﬁn nudce do d6 1am ting luc cd két va do cimg. Cac tac nhan nbi két nhu gelatin,
long trang trimg, gluten hodc cac polysaccharlde tao gel co thé duogc thém vao trudce
khi gia nhi¢t. Ciing c6 thé thém cac phu gia thyc pham khac nhu chat thom hodc lipid.
Cac b6 soi duge cit, tap hop lai va dem ép s€ cho ta nhiing san pham tuong tuy dam
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bong gan giéng véi thit gia cdm hodc thit ca.

DD protein ¢6 ndng d6 cao
(10+40%, pH >10

(Cdc chudi polipeptide
duwoc gian mach)

A\ 4

Ban c6 duc 16
(duong kinh 50+150 pum)

(Protein da gian mach sé dinh
_____ Shuong, co xu huong kéo cang ra va

tu xep song song voi nhau)

\ 4

Nhung ngay vio bé dung
acid va NaCl

(Protein déng tu nho pH dang dién
----- >va hiéu tmg muoi két)

!

Kéo ra khoi bé trén
truc lan

(Chuoz polipeptide hoan thién viéc sdp
xeép, tw lien hop lai chat hon va dé tao
dwge nhiéu cdu noi gitka cdc phan tir hon)

\ 4

Nén va/hoac dugc gia
nhiét gitra cac truc lan dé
khur di mdt phan nude

(Khir di mét phan nuée do dé lam tang luc
————— >co ket va do cung)

!

B soi duoc cit, tap hop
lai va dem ép tao san pham

Hinh 2.14. So' do quy trinh ky thudt tao soi protein

2.5.3. Dun ép nhiét déo

Hién nay k¥ thuat hay dung nhat dé tao hinh cic thyc vat 1a dun nhiét déo.
Phuong phap nay tao ra cac hat hodc cac manh kho c6 dang sg¢i va c6 16 xop.

Sau khi tai hydrat hoa san pham s& c6 mot két cdu nhuyén-min. Vi phuong phap
nay khong can phai dung mot isolat protein lam nguyén liéu co s6 ma c6 thé su dung
cac bot hodc cac dich dac protein cia dau phu (c6 45+75% protein) s€ ré hon nhiéu.

Céc casein, gluten c6 thé duogc thém vao hodc duge tao hinh kiéu nhu thé. C6 thé
thém mot lugng nhoé tinh bot hodc amilose dé cai bién két cau cudi cing. ‘Nhung néu
thém vao mot luong chat béo 16n hon 5+10% thi s€ gdy nhiéu bét lgi. Néu thém 3%
NaCl hoidc CaCl, déu c6 tac dung lam cung thém cAu trac.

Quy trinh k¥ thuat c6 thé duoc mo ta trong so do hinh 2.15.
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Hon hop protein
polysaccharide

A\ 4
Lam am (10-30%)

\ 4
May ép dun
(1 hoac 2 vit) (Hon hop tir trang théi bét chuyén
P=10.000+20.000kPa thanh khoi déo nhot)
(150+200°C; 20+150 giay)

Dun nhanh qua cac khe hep
c6 nhiét do va ap suat bén
ngoai binh thuong

(Do nudc bén trong bi boc hoi tike thi, lam
cho ché pham gian no va xop)

\ 4
Lam kho

A\ 4

Mang ludi protein-
polysacharide c6 cau trtic
phong, kho, xop

Hinh 2.15. Quy trinh ky thudt dun nhiét déo

Hdn hop protein va polysaccharide da hydrat hoa dén 10+30% nudc, nhd mot vit
vOo tan dua vao xilanh, va cuing mot luic hdn hop phai chiu mot ap suit cao
(10.000+20.000 KP), & nhiét d6 cao va cuong do luc cat 16m. Trong thoi gian tr 20 dén
150s duoc dua 1én 150+200°C va di qua tir trang thai bui dén thé dic nhio.

Sau khi dun nhanh qua mét khuon kéo hep thi tro lai ap suat khi quyén, nudc bén
trong lic nay bi bdc hoi tic thoi tao ra cac bot hoi, roi cac bot nay tu gidn nd ra. Sau
khi 1am lanh va ran lai khung protein-polysaccharide c6 céu triic khd va rat phong.
Quan sat duéi kinh hién vi ngudi ta thay san pham co6 két cau bot va cac soi duO’c dinh
huong theo phuong cua dong chay. Sau khi tai hidrat hoa trong nudc khoang 60°C, san
pham x6p nay s& hap thy mot lugng nude bang 2+ 4 lan trong luong va cho mét cau
trac soi x6p, hoi dan hoi va c6 d6 nhuyén kha gidng véi thit. Cau triic ndy bén khi
thanh trung.

Pé tao dugc két cdu t6t, bang phuong phap dun nhiét déo. Cac protein phai c6 do
hoa tan ban dau kha, c6 khoi lugng phén tir cao d€ trong qua trinh di qua khudn kéo
chung thu dugc nhiing tinh chat luu bién thich hop.

Ciing c6 thé tao hinh bang cach cho dong tu nhiét trong mot may dun véi protein
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¢6 ham lugng nude trén 60+80%. Trong diéu kién ndy cac mang hoic cac gel dugc tao
ra s& ngdm nudc nhung khong phong. Nguoi ta c¢6 thé thém céc tic nhan tao mang ludi
nhu glutaraldehyde dé 1am ting d6 ctng cho san pham. Ky thuat ndy c6 thé dung dé
tao hinh mau, thit, ca (da rit xwong bang phuong phap co hoc) ciing nhu cac thir pham
dong vat khac.

2.6. Kha niang tao bt nhio cia protein

Tinh chit chirc nang duy nhét va dic biét cia protein tir bot mi 1a kha nang tao
thanh mot bot nhio c6 tinh cb két va tinh nhét déo sau khi dwoc nhao tron véi nude &
nhiét d6 binh thudng. Chinh day 13 co s cua su bién doi bot mi thanh bot nhio rdi tiép
d6 1én men va nudng, dé bot nhio chuyén thanh banh mi. Ngoai protein cua cia
gluten, trong bot mi con chira tinh bot, pentosane, chat béo phan cuc va khdng phan
cuc, nhiing protein hoa tan khéc... va chung cling gop phan tao nén mang ludi trong
bot nhio va ciu trac cudi ciing clia banh mi.

Thanh phan va kich thudc phan tir 16n cta gliadin va glutenin gii thich phan 16n
dac tinh cta gluten. Ching chtra it acid amin ion hoa nén it tan trong nudc trung tinh.
Chung chira nhiéu glutamine (>33% khdi luong) va nhiéu acid amin c6 chira gbc OH
nén c6 xu hudng tao cac lién két hydro va do d6 co kha nang hap thu nude 16n va tao
ra khéi déo dinh cua gluten Kha ning tao khdi déo dinh cua gluten ciing do trong
protein ¢6 ty 1¢ cac acid amin khong phan cyc 1on va cac phan tng ky nudc gop phan
tap hop protein, c6 dinh lipid va glucolipid. Cudi cung, do chira nhiéu cau disulfide
nén kha nang tap hop cac phan tir va hinh thanh mang luéi protein dugc gia tang.

Nhiing dac tinh trén ctia gluten khong cé ¢ protein cua céc loai hat va thuc vat
khéc, nén tur cac loai bot khac khong thé tao dugc bot nhao cling nhu nhan dugc banh
c6 cau trac rong, xop va bén nhu tir bot mi.

Trong cac thanh phan cia gluten: glutenin 13 hop phan tao ra do dan hoi, luc cd
két va mic do chiu nhao trén. Con gliadin lai 1am cho bdt nhao cé tinh chay, tinh kéo
dan va kha nang truong n¢ lam tang thé tich cia banh.

Bot nhio dé 1am banh mi thudng c6 thanh phan nhu bang 2.5.

Badng 2.5. Thanh phan bét nhdao lam banh mi

Thanh phin | 5° ZZZ? g?f; lfj’“éi Vai tro
Bot mi 100 Nguon gluten, tinh bot, lipid
Nuéce 50+65 Tac nhan hoé déo
Natri clorua 2 Tao vi, lam cting gluten
NA&m men 2 Lén men dé tao CO,
Duong 6 Tao vi, mau, tac dung dém pH
Lipid 4 Cai bién két cdu
Calci propionat 0,2 Tac nhan chéng VSV, banh mém
Vitamin Vét Tang gié tri dinh dudng
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Co ché tao thanh bot nhio xay ra nhu sau:

- Khi bot mi duge thém nudce, natri clorua va nhao tron, cac protein cua gluten s&
hap thu nuée, dinh hudng, sap xép lai thanh hang va gian mach timg phan, nén s& phat
sinh cac twong tac ua béo va hinh thanh cac cau disulfide méi (qua phan ung trao d6i -
SH/-S-S-). Mot mang protein ba chiéu c6 tinh nhét dan hdi dugc thiét 1ap dan dan
nhimg tiéu phan gluten ban dau bién thanh nhitng mang mong bao 1iy xung quanh céac
hat tinh bot va nhimg hop phan khac cé trong bot mi (hinh 2.16). Khdi bot tré thanh
dan hoi va dé chay goi 14 bot nhio.

Glutenin

Gliadin

Gluten

Hinh 2.16 . Mang lwGi gluten trong bét nhdo san xudt banh mi

- Glutenin tao ciu trac déo, dan hoi, dinh chic va c6 thé ngin can su gidn nd cia
bdt nhao trong qua trinh 1én men va do d6 giam do x6p cta banh sau khi nudng.
Gliadin dé chay l6ng, gidn né, lam ting dung tich cta banh mi, nhung d6 bén co hoc
thap. Do d6, su can bang vé ham luong glutenin va gliadin trong gluten ctia bot mi 13
yéu t6 can thiét dé tao do né xdp thich hgp cho banh.

- Thuong loai bot "manh", can phai c6 thoi gian nhao tron dai dé bot nhao thu
dugc ¢o tinh ¢o két cao. Vi loai bot "yéu" néu cuong d6 va thoi gian nhao qua mot
muc nao do, s€ lam pha huy cac cau disulfide va bt nhao s€ chay.

- Sau khi tron nAm men va dé trong 2+3 gid. Khi CO; tao ra lam cho bdt nhao
phong lén dudi dang nhiing tai khi dugc bao bang mang mong gluten. Mang luédi
protein ddc trung nay c6 nhitng tinh chat sau:

+ Tinh d& kéo dén, 1am cho mang c6 thé thay d6i duoc hinh dang.

+ Tinh khong tham khi, 1am cho mang giir lai dugc cac khi CO, tao ra khi lén
men va mang truong phong duoc.

+ Tinh dan hoi cling gép phan giit khi CO, va hinh thanh mét cau triic x6p cho
san pham.

+ Kha ning giit nudc cao do d6 lam cho san pham c6 d6 mém sau khi nudng.

Khi thém céc chat khir s& pha huy cac cau disulfide do d6 1am cho Iyc ¢ két cia
bot nhao bi gidm xudng. Nguoc lai néu thém céc tdc nhan oxy hoa s€ lam tang do ciing
va dan hoi. Pay cling 1a chat phu gia dé cai thién tinh chat cua bot nhao, dac biét 1a doi
véi bot yeu (nhicu lién ket -S-H).

1 I
H Oxy ho
S xy héa S\S " SH* 4+ oe-
T '
R
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Cac lipid trung tinh va c¢6 cuc cua bdt hoac dugce thém vao bot nhao sé€ twong tac
voi gliadin va glutenin do d6 c6 thé lam yéu hodc tang cuong mang gluten. Khi nuong
(20+40 phut trong 16 ¢6 nhiét d6 230+260°C) hinh nhu khéng giy thém nhitng bién
tinh quan trong cho céac protein cua gluten.

Tuy nhién protein cta gluten c6 vai trd quan trong trong qué trinh nuéng, chung
c6 kha nang gilr lai nuéc do do lam cho ruét banh c6 d6 mém (40+50% nudc). Trong
thot gian nudng, cac protein hoa tan cua bot mi (albumin, globulin) déu dugc bién tinh
va tap hop lai, chinh sy tao gel nay cling gép phan hinh thanh rudt banh.

2.7. Kha nang tao nhii twong cua protein
2.7.1. Sw hinh thanh va pha huy nhii twong

Céc nhil tuong 14 nhitng hé phan tan cua hai chat long khong tron la:m’ nhau, ma
mot trong hai c6 mat dudi dang nhiing giot nhd cta pha bi phan tan, con chat long kia
dudi dang pha phan tan lién tuc.

Pl}én 16n cac nhil tuong thuc pham déu 1a kiéu dau trong nudc (D/N) hodc nudce
trong dau (N/D) (hinh 2.17).

Dau Nuwée
I (a) ‘ (b)
° O o [=] -] 0 L] O o = °
° o © ° L ° * o
o o o 0 ° {o] ﬂ
] ? e o* o ° 7 0%
Cac giot nwée . Cac giot dau

(a) Nhii tirong N/D (Nuée trong dau); (b) Nhii tuong D/N (Dau trong nwéc)
Hinh 2.17. M{t s6 dang nhii twong
Nhiéu nhd tuong thyc pham cling chtra ca cac bot khi va/hodc nhiing chat ran bi
phén tan. Mot s6 nhii tuvong thuc pham dién hinh nhu bang 2.6.
Badng 2.6. M4t s6 nhii twong thie pham diém hinh

Kiéu Ty 1é
A nhii . A, g7 s x 7aA
Thuc pham trong | Dau Khong khi Chdt nhii hoa va liéu lwong

Nwoc | Dau + Nuoc

Stra da déng hoa | DIN 0,04 0 Khong can thém chat nhii hoa

(3,5% chat béo) tong hop vi da c6 protein va
phospholipid trong sira

Mayone (sot dau | D/N 5,3 0 Lecithin cta trimg, doi khi thém

long do tring glyxerylmonostearat 1a chat lam
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Kiéu Ty 1é
2 nhi R A ~ L x ge A
Thuc pham trong | Dau Khong khi Chdt nhii hod va liéu lwong
Nuée | Dau + Nude

chira 80% chat bén wa nudc véi luong rat it

béo)

Ma}cgarin (80% | N/D #5 0 Lecithin, protein,

chat béo) glyxerylmonostearat, voi lugng
khoang 1%

Bo (50% chat| N/D #5 Rat it Khong can thém chat nhil hoa

béo)

Kem da D/N 0,2 1 Protein, glyceryl, monostearat,
tdic nhan tao gel vd&i lugng
khoang1%

Pudng kinh cua giot chat 16ng bi phan tan 1 0,1+-50 um. Phan trim thé tich cta
pha bi phan tan thay doi trong khoang kha rong. The tich cuc dai cia bi pha phan tan
véi cac giot hinh cau c6 kich thude dong déu va tiép xtc sit voi nhau bang 74,1% the
tich toan bd. Ty 1¢ nay cao hon néu cac giot c6 cung kich thudc nhung khong phai
hinh cau ma bi bién dang do chén ép nhau.

Moi chat 10ng bi phan chia déu c6 xu hudng giam cang nhiéu cang tot bé mat tiép
xuc cua nd voi khong khi hodc véi mot chat long khac khong tron lan dugc nén viée
tao ra mot bé mat lién pha quan trong s€ doi hdi cung cap mot nang luong AES ty 1€
voi dién tich AA va stc cang bé mat lien pha y

AES=AA .y

Dé cung cép nang lugng nay nguoi ta thuong dung cac thiét bi tron nhanh, may
dong hoé hodc cac h¢ thong siéu am.

* Cac hé nhil tuong la hé khong bén nhiét dong (hinh 2.18) do cac hién tuong
chu yéu nhu sau :

Nha tuong
ban dau

Sy ling gan Su két tu Su va cham

Su hop giot

Hinh 2.18. Hién twong khong bén ciia nhii twong
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- Su ndi 1én hodc ling xudng cua cac giot 1ong do lyc trong truong (lang chim
khi kich thudc giot nho, hé s trong lugng riéng hai pha bé, d nhét pha phan tan cao).
Hién tugng nay s€ giam khi duong kinh céc giot nho va d§ nhaot pha lién tuc cao.

- Su két tu cac giot 1dng do sy giam dot xuét cac dién tich nén kéo theo 1am giam
cac luc day tinh dién giita cac giot, thudng xay ra khi thay d6i pH va/hoic luc ion. Cac
giot dinh nhau khong trat ty, nhung giita chiing van c6 su phan cach bdi mot 16p mong
pha lién tyc. Su két tu 1am tang kich thudc biéu kién cua cac giot do d6 1am ting toc
do lang.

- Su hop giot hay su chdy cua mot giot long nay vao giot long khac, mot cach tu
phat s& 1am tang dan kich thudc cua cac giot, va cudi cung dan dén phan chia hai pha
thanh hai 16p ngan cach nhau bang mot bé mit phan chia phang va dién tich s& cuc
tiéu. Su sa léng, su két tu va cac va cham do chuyén dong Brown, hoac chuyén dong
khudy khac s& 1am cho cac giot gan lai nhau va thuong dén trude sy hop giot.

* Cdc phwong phdp lam bén nhii tiwong

- Tao hé cac giot 1ong phéan tan co kich thudc cac giot nho va dong déu, bang
cach khuay manh, hodc dong hoé (truong hop cac cau béo cua sira, khi qua 16 hep dudi
ap suit 150+250 KG/cm?® bj giam kich thudc di 1/5), va c¢6 mot lugng thich hop tac
nhan hoat dong bé mat, s€ lam cho dudng kinh cac giot nho

- Tao d6 nhét ciia cac pha lién tuc cao, thi s& 1am cham su ling gan, chong lai su
ket tu.

- Tao cac dién tich cung diu trén bé mat cac giot phan tan (do hién tugng ion hoa
hodc hap phu cac ion), cac luc day tinh dién s€ chong lai lyc hut gitra cac giot long.

- Tao mot 16p bé mit lién pha bén c6 kha ning chdng lai mot cach co hoc sy hop
giot (chang han mang protein).

- Lam giam strc cang bé mat lién pha, bang cach thém vao hé cac tac nhan hoat
dong bé mat.

* Cdc tdc nhdn nhii hod thuong dwoc dimg dé lam bén nhii twong

- Cac chat dién ly vo co dé cung cap dién tich cho cac giot.

- Cac phan tr chét hoat dong bé mat ¢6 ciu tric ludng cuc.

- Céc chit cao phan tir hoa tan duoc trong pha lién tuc hodc dé lam ting d6 nhét
cua pha nay (nhu cac polysaccharide c6 tdc dung lam dac) hodc dé dugc hap thy vao
bé mat lién pha (nhu protein).

- Céc chét khong hoa tan c6 mirc do phan chia rat nho, khi duoc hép thu vao bé
mat lién pha s€ tao ra vat chan chong lai hién tugng hop giot.

2.7.2. Vai tro lam bén nhii twong ciia protein

Nhiéu sén phém thuc phém la nhitng nhii twong nhu stta, kem, kem dé, bo,
phomat nong chay, long do tring, thit bam nhd dé lam xtc xich. Trong do6 cac hop
phan protein cua chung thuong c6 tac dung lam bén hé thong keo nay.

Ddi véi sita, mang cua cac cau béo dong vai tro chit nhii hoa tu nhién va bao vé
cac cau béo chong lai sy hop giot. Mang nay duogc cau tao tu cac lop triglixerit,
phospholipid, lipoprotein khong tan va protein hoa tan dugc hap thu ké tiép nhau.
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Trong sira tuoi 16p protein hoa tan la imunoglobulin. Néu sira chua duoc dong hod thi
s& xay ra sy lang gan cac cau béo va s& hinh thanh kem. Khi dong hoa do bén ctia nhii
tuong ting 1én do lam giam kich thudc ciia cdu béo va ciing do cac siéu micelle casein
duoc tan tao ra sé& thay chd cac imunoglobulin va duoc h?ip thu vao trén céac cau béo.

Céc protein duogc hip thu vao bé mit lién pha giita cac giot dau bi phéan tan va
pha nudc lién tuc, s€ tao nhitng tinh chat co ly nhu d¢ day, do dan hoi, dé cung, co6 tac
dung chong lai sy hop giot.

Su ion hoé cac acid amin mach bén cua protein cling s€ tao ra lyc day tinh di¢n
lam cho d¢ bén cua nhii twong tang 1én.

Protein la nhimg chat 1am bén ciia nhii twong dau/nude. C6 thé do ban chat hao
nudc cua da s6 protein nén khi dugc hap thy thi phan 16n nhét cta phan tir s nam vé
phia "nudc" cua lién pha. Tuy nhién, protein it c6 kha ning lam bén hé nhii twong
nuoc/dau, nguyén nhan c6 thé do phan 16n protein c6 ban chat wa nudc va do d6 ching
bi hap phu ¢ pha nudc gan bé mat phén chia.

Dic tinh quan trong nhat ciia protein hoa tan ddi véi tinh chat nhii héa ctia né 1a
kha nang protein khuéch tan dén bé mat phan chia dau nudc va bi hap phu ¢ d6. Kha
nang nay phu thudc vao nhiét do, khoi luong cua phan tu protein.

2.7.3. Cdc yéu té anh hwong dén sw nhii hod

Do hoa tan cua protein: Cac protein c6 do hoa tan t6t thuong c6 kha nang nhi
hoa cao, d6 bén ctia nhil tuong t6t. Cac protein khong hoa tan chi gop phan rat nho vao
qua trinh nhil hoa. Cac tiéu phan protein ran co thé dong vai tro chat 6n dinh cac nhil
teong da dugc tao thanh (do ting d§ nhot cua pha phan tan).

D¢ pH c6 anh hudng dén tinh chat nhii hoa cia protein. Mot sb protein ¢ diém
dang dién it hoa tan do do s€ lam giam kha ndng lam bén nhii twong ctuia chiing.

Su gia nhié¢t binh thuong s€ lam gidm d§ nhdt va d¢ clirng ciia mang protein da
duogc hap thy & bé mat lién pha do d6 lam giam do bén cua nhil tuong. Tuy nhién, gia
nhiét ciing gidp tao cau tric gel cia mot mang protein & bé mit lién pha lam cho nu6c
dugc giit tt, lai lam tang d6 nhot bé mat va do clng cua chung, vi thé s& 1am bén nhii
twong. Thyc té, su tao gel ctia protein miofibin s& gop phan lam cho cac nhii tuong thit
kiéu xuc xich bén vé6i nhiét, 1a do kha ning giir nudc, gitt béo va luc ¢b két 16n hon.

Khi thém chat hoat dong bé mat c6 kich thude phan tir thap s& khong c6 loi cho
d6 bén cua nhii tuong von d3 duoc lam bén boi protein. Vi cac chét hoat dong bé mat
kiéu nay sé& lam giam d6 cimg cta mang protein va 1am giam cac lyc dang giit potein &
bé mit lién pha.

Téc d khuéch tan chia mot sb protein tir trong 10ng pha nudc dén bé mit lién pha
c6 thé bi yéu di 1a do néng do cua chung trong pha nu6e da bi giam thap (do protein bi
hép thy vao trén giot dau) Vi vy dé tao duoc mot mang co bé day va co cac tinh chat
Iru bién mong muén thi nong do protein ban dau phai cao. Thuc té, nguoi ta thay nong
dd protein phai tr 0,5+5% dé nong dd ctia né & bé mat lién pha co tir 0,5+20 mg/m .

2.8. Kha niang tao bot ciia protein
2.8.1. Khdi qudt chung vé bot thuc phim

Céc bot thyc pham 13 nhirng hé phén tan cta cac bot khi trong mdt pha lién tuc 1a
long hoac ban ran c6 chira mét chat hoat dong bé mat hoa tan. Trong nhi€u trudng hop
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khi 1a khong khi (thuong 1a khi carbonic) va pha lién tuc 1a mot dung dich hoac mot
huyén phu nudc chira protein.

Céc loai banh phong, mot sd banh ngot, long trang trang danh day bot, kem da,
bot bia va ru¢t banh my la nhiing loai bot thuc pham véi két cau rat khac nhau. Mot s6
bot thyc pham la nhitng hé thong keo rat phirc tap. Chang han nhu kem d4 thuong
chtra mot nhii twong, mot huyén phu cac tinh thé da phan tan, mot gel polysaccharide,
mdt dung dich dudng va protein ddm dac va cac bot khong khi.

Céc bot khi thuong chtra khi ma ap sut 16n hon ap sudt ngoai nhung ép sat vao
nhau nén cac bot bong ¢ hinh da dién. Ma‘lng léng bao quanh bot rit méng, chi da‘ly
khoang chiéu dai A cta 4nh sang nhin thay Bé mit lién pha khi 16ng co thé dat dén
1m® cho 1 ml chat l6ng. Dé tao ra dugc bé mit lién pha nay, doi hoi phai ¢6 ning
luong co hoc. Vi hé ¢6 ning luong du bé mat nén cac bot bong tic dong 1an nhau cd
thé gdy nén nhitng chd nut v& cuc bd.

Mudn tao bot bén nghia la mudn cho bé mat lién pha chéng lai dugc hién tugng
hop bot, ngudi ta phai dua vao hé nhiing chat bao vé goi 1a nhimg chét sinh bot.
Nhing chat nay co tac dung lam giam suc cang bé mit lién pha va tao nén mot vat
chan bao vé c6 tinh dan hoi giira cac bot khi.

Mot s6 protein c6 kha nang tao ra mdt mang mong bao vé khi duoc héip thu vao
bé mat lién pha khi/ldng. Trong trudong hop nay, vach gitra hai bot ké nhau dugc cau
tao tr hai mang mong protein ngan cadch nhau bang mot 16p chat long.

Kich thudc cac bong bot cia mot bot thuc pham c6 thé c6 duong kinh tir 1pm
dén hang cm phu thudc vao suc cang bé mat, do nhot cua chat 1éng, su cung cap thém
nang lugng v.v...

2.8.2. Su hinh thanh bot

* C6 thé tao bot béng cach chuyén cac bot cua mot khi qua mdt vat ran ¢6 16 vao
trong mot dung dich nudc cua protein c6 nong do khoang 0,01 - 2% P/V (hinh 2.19).

I F 3
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Chét Iong Nhii trong khi Bot
Hinh 2.19. So do biéu dién su hinh thanh bot

Ghi chu :

A - Thé tich chat long; B - T) hé tich cua khi tham gia; C-T ong thé tich cia hé
phan tan; D - Thé tich chat long trong bot (D = E - B); E - Thé tich cua bot.

Thé tich ciia bot dwoe dinh nghia bang : 100 x E/A.

Kha nang gian no duoc tinh : 100x(B/A)=100x(C - A)/A

Ndng sudt bot dwoc tinh : 100x(B/D)

Thé tich ciia phan khi trong bot dwoc tinh : 100x(B/E)
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Céc "nhil trong khi" dau tién s& bi pha huy roi tiép dén mét 16p bot thuc & trén
cung ty tach ra. L6p nay la thé tich 16n ctia pha bi phan tan, gdm cac bong bot b1 bién
dang thanh nhimg cau trac da dién do stc nén. Néu dua vao mot luong khi rat 16n thi
chét long co thé hoan toan chuyen thanh bot. C6 thé thu dugc mot thé tich bot rat 1on
ngay ca khi di tr dung dich protein loang.

* Ciing ¢6 thé tao ra bot bang cach khudy manh mét dung dich nudc cia protein
khi c6 mat mot lugng khi rat nhiéu. Su khqu manh trong nhiéu truong hop 1a phuong
phap thich hop dé tao bot cho céc san pham thuc pham So véi phuong phép suc bot
thi khuay manh st dung luc co hoc (nhat la luc cat) manh hon nén sy phan tan bot
ddng déu hon. Cac lyc co hoc tac dong dong thoi dén sy hop giot va sy tao ra bong bot
va cling ngin can sy hp thu cta protein vao bé mit lién pha do d6 nhu cau protein 16n
hon (ndng do tir 1 dén 40% P/V) & phuong phap nay thé tich khong khi tron vao 1a tdi
da do d6 sy tang thé tich 1a tir 300 dén 2000%.

* C6 thé tao bot bz:“mg cach ha thap bat thinh linh ap suit cua mot dung dich da
dugc nén thich hgp. Chang han khi [am kem danh day bot, khi dugc cap tor mot bom
suc khi.

Pé hinh thanh bot bao gdm sy khuéch tan cic protein hoa tan dén bé mit lién pha
(khong khi/nudc), chung phai tu gidn mach ty tép trung va ty trai ra mot cach nhanh
chong dé lam giam stc cang bé mat lién pha.

2.8.3. D bén ciia bot
* Cac hién twong lam cho bot khong bén

- Sy rat chét 10ng (hay su chay chat 16ng) ctia vach (mang 10ng) do trong luc, do
hiéu s ap suét va (hodc) do su bdc hoi. Trong cac h¢ bot mat do théip, cac bot khi ¢co
xu huéng ép manh 13n nhau 1am ting su chay cia mang chat 16ng. Sy chay s& giam khi
pha 16ng c6 d6 nhét cao va dd nhdt cia mang protein bi hdp phy ting. P nhét nay
phu thudc vao cuong do cia cac phan tng protein-protein va protein-nudc.

- Su khuéch tan khi tir cac bot khi ¢6 kich thudc nhéd sang cac bot khi c6 kich
thudce lom hon. Su khuéch tan xdy ra do sy hoa tan khi trong pha nuéec.

- Su ph4 huy ciia vach 10ng ngin cach cac bot khi, dua dén su hop nhét, 1am
tanng kich thudc cua bot khi va dan dén pha v& hé bot. Thuong thi c6 mdt su phu
thudc lan nhau gitra sy rat chat long va sy pha huy vi s¢ lam ting va s€ lam giam do
day va do bén cua vach léng. Néu cac mang mong protein dugc hap thu co6 d§ day va
dd dan hoi thi s€ chiu duogc sy pha huy.

* Ba nhdn t6 quan trong nhdt ¢ tac dung lam cho bot bén la :

- C6 stc cang bé mit lién pha yéu;

- C6 d6 nhdt cua pha long cao;

- C6 mang mong protein dugc hp thu bén va dan hoi.

Dé c6 mot bot bén thi mang protein tao thanh xung quanh mdi bot khi phai day,
co két, dan hoi, lién tuc va khong tham khi. Céc protein hinh cau cé khoi lugng phan
tor cao va kho bi gian mach ¢ bé mat sé tao dugc nhiing mang hap thu day do d6 lam
cho bot rat bén. Co thé tao ra dugc cac mang mong bén nhu thé thi nhiéu 16p protein
da bi gian mach ting phan trudc ti€n phai tu lién hop lai véi nhau ¢ bé mat lién pha
bang cac tuong tac ua béo va cé thé bang ca lién két hydro va lién két tinh dién.
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Dé céc protein lam bén dugc bot tot, thi cac protein phai cd kha nang di chuyén
tr vung c6 suc cang bé mat lién pha yéu dén vung co6 stic cang bé mat cao, kéo theo
cac phan tor nudc va tai thict 1ap duoc do day ban dau cua vach.

2.8.4. Cdc yéu té anh hwéng dén vigc hinh thanh va én dinh bot

D6 hoa tan cua protein: protein co d6 hoa tan cao sé& cho ning suit tao bot tot va
d6 bén cua bot cao, song cac tiéu phan protein khong hoa tan (nhu cac protein cua to
co, cac micelle va cic protein khic & diém dang nhiét) dudng nhu ciing c6 tac dung
lam bén bot do kha nang lam tang do nhot bé mit cla chung.

Pé pH: & pH dang dién cua protein do gidn nd khong cao 1am nhung do bén cua
bot lai kha tbt (46 13 trudng hop cua globin & pH=5+6, cta gluten & pH=6,5+7,5) 1a do
0 pl cac lyc hut tinh dién gitra cac phan tur s€ lam tang d6 day va do cimg cua mang
moéng protein & bé mat lién pha khong khi/nude. Song véi mot so protein d6 bén cua
bot tang 1én khi pH cuc dai c6 1€ la do sy tang do nhot. Long trang trimg c6 kha nang
tao bot t6t & pH tu nhién (pH=8+9) ciing nhu & pH dang nhiét ctia né (pH=4+5). Phin
16n cac bot thyc phim dugc tao ra & nhitng pH khéac véi pl cua cac hop phan protein
cua chung.

Cdc mudi: cling c6 thé anh hudng dén do hoa tan, d6 nhét, d6 gidn mach, va kha
nang tap hop cia protein do d6 ma lam thay d6i tinh chét tao bot, NaCl thuong lam
tang do gian no va lam giam do bén cua bot, co 18 1 do no lam giam do nhdt cia dung
dich protein. Cac ion Ca®* ciing lam ting d6 bén do chiing c6 kha ning tao ra cac ciu
nbi gitra cac nhom carboxyl cua protein.

Cdc duwong: saccharose va cac duong khac thuong lam gidm gian nd cia bot,
nhung lai 1am bot ¢6 dd bén t6t hon vi ching c6 kha ning 1am ting d6 nhét chung cia
bot (khi 1am céc thuc phdm c6 bot ngudi ta thuong thém dudng vao giai doan cudi khi
su gidn nd cua bot di xay ra xong). Cac glucoprotein cua long trang trimg (ovomuxin,
ovalbumin) ciing c6 tac dung 1am bén bot vi chiing c6 kha ning hap thy va gitr nude
trong cac vach. Lipid bi nhiém vao di & ndng do nho (gan 0,1%) cling s& lam x4u
nghiém trong céc tinh chat tao bot cila protein.

Néng do protein: khi tang nong do protein trong mét khoang rong (dén 10%)
nguoi ta nhan thay bot ting do bén nhiéu hon la tang thé tich, va c6 thé dat t6i sy gian
nd cyc dai khi ndng do protein trong pha 10ng ban dau 1a vao khoang tir 2+8% (P/V).
O nong d6 ndy s& c6 mot dd nhét thich hop va chidu day cia mang mong duge hip
thu ciing thich hop. Sy "ldo hoa" cac dung dich protein trude khi tao bot thudng rat co
loi cho d6 bén cua bot, co thé 1a do sy gia ting cac twong tac protein-protein nén cac
mang mong protein tao thanh s€ day hon.

Thoi gian va cuwong d khudy: dé tao duge bot vira y, thi thoi gian va cuong do
khuay c6 tac dung dén do gidn mach va do hap thu thich hop cia protein. Song khi
khudy manh qua s& lam giam sy gidn né va do bén cia bot. Pic biét vai long trang
trimg thuong nhay voi sy khudy qua thira. Néu thoi gian khudy 10ng tring trimg hodc
ovalbumin dai qua 6+8 phut s& gy ra hién tuong tap hop va dong ty protein timg phan
& bé mit lién pha khong khi/nude. Cac phan protein khong dugc hoa tan nay s& khong
duoc hép thu truc tiép vao do d6 do nhdt cua vach 16ng khong du dé tao cho bot mot
do bén tot.

X [y nhiét: néu xtr Iy nhiét vira phai trude khi hinh thanh bot s& cai tién céc tinh
chét tao bot cuia protein dau twong (gia nhiét 70+-80°C), protein lactoserum (40°+60°C),
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1ong trang trimg. Céc xir 1y nhiét nay s& lam ting do gidn nd nhung cé thé lam giam do
bén. Néu gia nhiét cao qua s& 1am xdu kha ning tao bot ciia protein. Khi dun néng bot
s€ lam khong khi truong no, giam d6 nhdt, pha huy cac bong bot va choc vd mang
ludi, trir khi do kha ning tao gel ciia protein da thiét 1ap duoc mot mang cung du dé
1am bén bot. Cac bot tao ra tir 10ng trang trimg thuong giir dugce cau tric cua ching
trong qua trinh gia nhiét, trong khi d6 cac bot tir lactoserum lai it bén v6i nhiét hon.

2.8.5. Vai tro ciia protein trong cdc thue phim cé két ciu bot

Protein 13 chét tao bot va lam bén bot. Sy hinh thanh hé bot lién quan dén su
khuéch tan cac protein dén bé mit phan chia pha khong khi/nuée. O d6 ching can dudi
ra, tAp trung lai va trai dai ra mot cach tirc thoi dé 1am giam stc cang bé mat phan chia.
Céc phan tir c6 khéi luong thép, nghéo cAu tric bac 2, 3 s& tac dung mot cach hiéu qua
nhu mot chat hoat dong bé mat. Su hap phu ciia protein 1én bot duoc thuc hién qua céac
vung ky nudc.

Pé bot protein bén, mang tao thanh xung quanh mdi bot khi phai day, c6 do
dinh, déo, dan hoi, lién tuc va khong tham khi. Trong truong hop nay, khong phai cac
phan doan protein nho linh dong ma ngugc lai duong nhu cac protein hinh cau co khoi
lugng phan tir 16n va khé dudi mach lai c6 kha ning nay.

Trong thyc té, dé tao thanh cac mang bén thi nhiéu 16p mong protein da bi dudi
mach tirng phan trudc tién phai ty lién két lai v6i nhau qua céc lién két ky nuéc, lién
két hydro va lién két tinh dién. Mat khac, protein can duoc hép phu manh & bé mit
phan chia khong khi/nudc bang cac mdi lién két trung gian ky nudc dé tranh hién
tuong “giai hap phu” va 1am mat 16p chat 1ong do chay. Tinh mém déo va linh dong
day du ctia phan tir protein 13 can thiét dé chdng lai cac lyc 1am bién dang, 1am no bé
mat phan chia pha, lam mong cac mang mong. Lam no rong bé mit phan chia gay nén
su giam ndng d6 cac phan tir bi hap phu va lam ting sirc cing bé mit.

Protein d6i v6i hé bot c6 d6 bén tot can co kha nang dich chuyén tir ving ¢6 stic
cang bé mat phan chia thip dén vung co suc cang bé mit phan chia cao va kéo theo
cung voi ching la cac phan tur nuoc nam sat canh va tai tao lai chiéu day ban dau cia
cac mang mong. Cudi cung, cac gdc ngoai phan cuc ciia mang protein s& ¢d dinh nudc
clia cac mang mong va han ché hién tuong chay.

Cac protein c6 kha nang tao bot tot 1a long trang trimg, globin va hemoglobin,
gelatin, cac protein cua lactoserum, cic micelle casein, casein 3, cac protein cua lua
mi, cac protein ciia dau twong va mot so dich thuy phan cua protein.

Trong cac thuc phém c6 két cau bot viéc 1am bén céac bot 1a do protein. Chéng
han, ¢ long trang tring danh day bot, cac bot dugc on dinh 1a nho pha lién tuc bi dong
tu:

- Céc protein cta long trang trimg dugc hap thy vao bé mat lién pha khi/nude bi
dong tu do "danh khuay" hoac do gia nhiét s€ tao ra mang ctirng lam cho bot dugc bén.
O banh mi, khi nuéng cac protein ctia gluten bi ddong tu tao thanh chac do d6 bao vé
duoc bot.

- Trong kem d4 13 mot hé théng vira nhil twong vira bot, thanh phan thudng c6
stta, kem, duong, chit thom va mot lugng chit 1am bén khong qua 1%. Hon hop duogc
thanh tring trong 25+30 phut ¢ nhiét d6 65+82°C, dé vai gid o nhiét d6 4°C. Khi do
cac chat béo dong ran lam cho kem c6 két cdu kho, tac nhan lam bén sé tao gel v6i pha
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nuée 1am ting 6 nhét ciia hdn hop do d6 s& ngin can hodc 1am giam su tao thanh cac
tinh thé duong va tinh thé da. Panh khudy thém dé tranh tao ra tinh thé da to. Lam
lanh nhanh dén nhiét d6 -6°C. Panh khudy v6i khong khi dé tao bot, tao do gidn né va
tang thé tich, sau d6 dé kem & nhiét d6 khong qua -18°C. Trong trudng hop nay bot
bén 1a do mang protein tao gel va dong lai.

Hién tugng kem bi "v&” rt nhanh khi tan chay 12 do mang protein bao quanh
moi bot khi qua mém nén khong khi tir cac bot thoat ra.

Protein dau twong dugc coi 1a mot trong sd cac chat tao bot thuc pham, kha ning
tao bot cua protein ddu tuong rat khac nhau, va tang dang ké khi co su thuy phan han
ché, do bén cua bot protein chua bién tinh cao hon dd bén bot ciia concentrat protein
va isolat protein.

2.9. Kha niing c6 dinh cac chat thom ciia protein va viéc giir miti cho thwe pham

Mot s6 ché pham protein cling nhu mot s thuc pham giau protein tuy co gia tri
dinh dudng va gia tri thuc pham cao, song van c6 nhitg mui khong hip din.Thudng
cac hop chét aldehyd, ceton rugu, phenol, acid béo bi oxy hoa co thé tao ra mui khét,
mui dau cling nhu cac vi déng, vi tho.

Céc hop chat nay thudng lién két voi protein va nhitng hop phan khac cia thuc
pham. Chung chi dugc giai phong ra ma ta c¢6 thé cam thy duoc sau khi nau hoic nhai
nhuyén. Mot s6 dugc lién két ving dén ndi khi trich ly bang hoi nong hoic bang dung
mdi ciing khong thé loai bo duge. Ngudi ta tng dung tinh chit nay cua protein dé 1am
vai tro ctia chat dinh huong.

2.9.1. Sw twong tdc giita chit bay hoi va protein

Mui thom ctia mot thuc pham thudng do cic hop chit bay hoi c6 nong do rat
thip ndm & gan bé mit. Viéc cd dinh huong thom cé thé gdm sy hap phu & bé mit
thyc pham hodc xAm nhap vio bén trong thuc pham bang khuyéch tan. C6 hai kiéu hap
phu trén chat ran:

- Hap phu 1y hoc c¢6 tinh thuan nghich do cac twong tac Vander Waals.
- H?ip phu hod hoc do lién Kkét déng hoa trj hodc lién két tinh dién.

Viéc ¢ dinh chat thom bang hap thy ngoai cac kiéu twong tac trén con co cac
tuong tac hydro va tuong tdc wa béo tham gia. Cac hop chat c6 cuc nhu cac ruou thi
dugc lién ket bang cau hydro con cac hop chat bay hoi c6 khoi lugng phén tu thap thi
tuong tac ky nudc voi cac goc acid amin khong cuc cia protein.

Trong mdt sb trudng hop, cac hop chét bay hoi s& dinh vao protein bang céc lién
ket dong hoa tri va qua trinh la bat thuan nghich.

Vi du nhu: Gan aldehyd va ceton vio nhém amin, hoic gin nhém amin vio
nhom carboxyl.

Viéc gan bat thuan nghich s& dé dang hon trong truong hop chét bay hoi c6 khoi
lugng phan tr cao. Chang han nhu: protein cua dau tuong cé thé co dinh bat thuan
nghich dugc 10% octanol va 50% 2-dodecanol khi ca hai chat c6 cung nong d¢. Kicu
cO dinh bat thuan nghich nhu thé thuong c6 thé lam mat mui thom cua céc hop chat
bay hoi ban dau.

Qua trinh ¢ dinh cic hop chat bay hoi boi protein chi c6 thé xay ra khi cac
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"ving dé ¢6 dinh" déu "sin sang" nghia 1a khi cac ving nay chua tham gia cic tuong
tac protein - protein hodc cac twong tac khac.

2.9.2. Céc yéu té anh hwéng dén qud trinh cé dinh chit thom

Nudc thuong 1am ting su ¢b dinh cac hop chit bay hoi phan cyc, do tang do linh
dong cua cac hop chat nay va tao cho ching kha nang tiép xtic véi cac trung tam hap
phu dé dang hon. Tuy nhién, nudc gan nhu khong anh hudng dén sy ¢ dinh cac hop
chat bay hoi khong phan cuc.

Trong mdi truong hydrat hda manh hodc trong cac dung dich, kha ning cac gdc
acid amin phan cuc hay khong phan cuc c¢b dinh cac chat bay hoi bi anh huong boi
nhiéu yéu tb. Casein ¢ dinh cac hop chit carbonyl, alcohol, ester & pH trung tinh va
kiém t6t hon ¢ pH acid. Céac ion CI', SO,* ¢ ndng d6 thip lam bén cdu tric tu nhién
ctia protein hinh cau, nhung ndng d6 cao c6 thé 1am thay d6i cu trac cta nude, 1am
yéu cac lién két ky nuéc do d6 giy dudi mach protein, két qua 1 lam cho su lién két
ctia hop chat carbonyl vdi protein dugc tét hon.

Céc hoa qh?it 6 xu huong phén ly protein hoac khur cac cau disulfide déu lam
cho qua trinh c6 dinh céc hgp chat bay hoi tot hon.

Thity phan manh protein lam giam kha ning c6 dinh cac hgp chét bay hoi. Chang
han nhu 1kg protein dau tuong co thé ¢b dinh duoc 6,7 mg 1-hexanal, sau khi bi thuy
phan boi protease acid tinh ngudn vi khuan, lugng hexanal ma protein c6 thé lién két
dugc chi 13 Img. Vay su thity phan protein c6 thé c¢6 ich dé 1am giam mui dau cia
protein dau tuong. Viéc bién ddi 1-hexanal di dugc lién két thanh acid caproic boi mot
aldehyd dehydrogenase ciing c6 tac dung lam giam mui "xau" nay.

Khi bién tinh protein boi nhi¢t va nguoc lai, s€ lam tang sy ¢ dinh cac hop chat
bay hoi. Chéng han, mot dung dich nudc chira 10% isolat protein dau twong dugc gia
nhiét dén 90°C trong thoi gian 1gio va 24 gid voi sy cd mit cta 1-hexanal, sau d6 dem
sdy thang hoa. Két qua 13 luong 1-hexanal dugc lién két ting 1én 3 va 6 lan so voi
dung dich protein khong dugc gia nhiét.

Cac phuong phap khir nue nhu sdy thing hoa thuong lam giai phong hon 50%
cac chat thom von ban dau da lién két voi mot protein kiéu nhu casein. Kha ning gitr
cac cl}at thom bay hoi s& tot nhat khi 4p suat hoi cia chiing thap va khi chiing ¢6 nong
do thap.

Khi ¢6 mat lipid s€ co tac dung t6t ’déi v6i viée ¢b dinh va giir cac hop chat bay
hoi chira nhom carbonyl, ké ca nhitng chat mui sinh ra do sy oxy hoa chat béo.

3. BIEN HINH PROTEIN

Biér} hinh protein la dung cac bién phap 1y hoc, hoa hoc hay enzyme tac dong lén
protein dé thay d6i mot phan cau tric phén tir do do cac tinh chat cia né cling thay doi
theo, nghia la xay ra sy sap xep lai cac nhom mach bén trong ndi tai phan tur protein,

cac cau triic bac cao bi thay doi do cac lién két thir cap, chu yéu la lién két hydro bi
pha v, tir d6 1am cho protein bi bién ddi tinh chét.

Bién hinh protein chua phai 14 nhiing phuong phap thong dung trong ché bién
thuc pham, tuy nhién ching c6 vai tr6 quan trong boi:

- Protein thé hién rat nhiéu tinh chat chirc ning trong thuc pham, trong d6 mot s6
tinh chat s€ dugc cai thién tot hon nho bién tinh;
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- Sy thiéu hut vé dinh dudng tai nhiéu noi trén the gioi doi hoi con nguoi phai st
dung nhiéu loai protein méi. Qué trinh blen tinh s& gitp tao ra nhidu ngudn nguyén
liu mdi, dap tmg nhiing doi hoi khit khe vé an toan thyc pham, dat duoc nhimng yéu
cau vé chat lugng cam quan ciing nhu gia tri sinh hoc.

Su thay ddi cac tinh chét protein c6 thé dat dugc bang cach thay doi thanh phan
cac acid amin, kich thu6c cua phén tir protein, loai bo hodc gan thém cac gdc chirc
nang khac,... Bién tinh protein bang phuong phap vat ly hodc hoéa hoc véi mie do nhe
thuong chi lam thay d6i cau hinh (cau tric bac 2, 3 hoic 4). Nhung Vol diéu kién khac
nghiét hon nhu nhiét d§ cao, sit dung cac tdc nhan hoa hoc cod nong do 16n,c6 mat
enzyme xuc tac,... cAu tric bac 1 caa protein co thé bi bién ddi.

Trén quan diém che bién thuc pham, qua trinh bién tinh protein nham dat dugc
cac muc tiéu:

- Han ché nhiing phan tng gay hu hong thyc pham nhu phan g maillard;

- Cai thién mot s tinh chét vat 1y cua protein nhu cau tric, kha niang 1am bén bot,
do hoa tan, tao bt nhao,.. .;

- Tang cuong gia tri dinh dudng nhu tang d¢ ti€u hoa, vo hoat cac doc td hodc
cac chat phan dinh dudng, gan thém vao cac acid amin thiét yéu;

- Tao san pham mdi, lam cho thuc pham hop khau vi va hap din ngudi tiéu dung.

Dua vao ban chat cua cac bién phap gia cong ki thuat, nguoi ta c6 thé phan chia
cac bién phap lam bién hinh protein nhu sau:

- Céac bi¢n phap vat ly;
- Céac bién phap hoa hoc;
- Cac bién phép enzyme.
3.1. Bién hinh bing phwong phap vit ly
3.1.1. Bién hinh bing gia céng co hoc
Bién phép nay c6 tac dung 1am bién ddi cac tinh chat chirc ning cta protein

- Céac loai bot hay dich c6 dac protein khi nghién s& tao ra bé mat 16n dé tang kha
nang hidrat hoa, kha nang hoa tan, kha nang hap thu chat béo, kha nang tao bot.

- Céc huyén phu hay dung dich protein khi ddng hoa s& ting cuong do phan tan,
tang kha ndng nhii hoa, khudy tron vira phai lam tang kha nang tao bot.

- Dung luc co hoc dé tao hinh nhu tao bot nhao (banh my, biscuits...) ép dun, can,
cat, dap, duc vién, dong banh, c6 vai tro quan trong trong viéc tao hinh protein. Khi do
s& 1am cho céc phan tir protein sip xep lai, trao ddi cac cau disulfide va tan tao ra
mang ludi protein. Cac dong tac kéo Vuot, nhao tron 13p di 13p lai nhiéu 1an thuong co
tac dung 1am cho mang protein dé dang bi pha huy.

3.1.2. Bién hinh bang xr Iy nhi¢t

Day 1a bién phap pho bién va quan trong boi vi nhiét c¢6 thé 1am bién doi cau triic
protein, thuy phan lién két peptide, thay doi acid amin mach bén, ngung tu protein.
Céc bién do6i nay phu thudc vao cuong do, thoi gian xu ly nhiét, hoat d6 nuoc, pH moi
truong, ham luong mudi, ban chét va ndong do cac chat khac.
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* Khi lam bién hinh protein bang xir Iy nhiét ¢é anh hwéng khéng tot dén thyc
phdm nhu:

- Céc bién d6i cua acid amin mach bén do phan mg ngung tu protein vdi cac
phan tir khac déu c6 hai cho gié tri dinh dudng

- Cac bién ddi vé ciu triic va thuy phan han ché cac lién két peptide do xur 1y
nhi¢t vira phai khong anh hudng dén gid tri dinh dudng nhung c6 thé anh huong dén
tinh chat chic nang cua protein.

- Phan tng bién tinh protein 1a phan tmg thuong xay ra trudc nhat ngay khi nhiét
do thap, vi vay do hoa tan gidm (do xuat hi¢én trén bé mat cac nhom ky nudc, do cac
phan tir bi gian mach dugc tap hop lai).

- Phan 16n céac phan tir protein chi gitt dugc tinh chét sinh hoc va tinh chét chirc
nang trong pham vi nhiét do thap.

- Khi nhi¢t d¢ vua pha1 protein van giit nguyén duoc cau trac bac 1. Khi ti¢t

trang & nhiét d6 16n hon 115°C 1am pha huy mot phan cac gbc amin nhu cystein, tao

H,S, dimetylsulfide va acid cysteic (xay ra trong thit, cd, sira) tao mui ddc trung cho
thyc pham khi gia nhiét.

- Khi nhiét d6 16n hon 100°C xay ra phan ung khur amin, phan (nmg nay khong
anh huong dén gia tri dinh dudng, lam xuat hién cac nhom carboxyl.

- Khi nhiét @ 16n hon 200°C hoidc gia nhiét trong méi truong kiém xay ra su
thuy phén lién két peptide gy dong phan hoa cac goc amin. Tuy nhién cac xtr Iy kiém
¢ nhiét d§ vira phai thuong dugc dung trong cong nghi¢p thuc pham.

- Protein khi gia nhiét & pH dang dién s€ bi tdp hgp nhanh hon. Dung dich
protein dam dic khi dun néng & pH gan diém dang dién c6 kha ning tao gel.

* Khi lam bién hinh protein bang xir 1y nhiét ciing dem dén mét s6 diéu cé loi cho
thuc pham nhu:

- Chéan hay nau (hap, ludc, ham) lam v6 hoat enzyme Von c6 tac dung khong céd
loi (enzyme tao ra mui vi, mau sac xau, lam bién doi két cau lam giam ham lugng
vitamin). Pong thoi ciing lam bién tinh hay v6 hoat cac doc té hay cac chat phan dinh
dudng cta thuc phdm (von c6 hay do nhiém hoa chat, nhiém vi sinh vat gdy doc).

- Khi gia nhiét vira phai s€ lam tang d¢ ti€u hoa cua glycinin ddu tuong, colagen
cua thit ¢4, ovalbumin cua trung, lam tang d¢ két tia protein gop phan tao gel.

- Khi tiét tring & nhiét d6 >100°C s& tao ra cac phan ung trong nhiéu hé thong
protein gay nén cac mui dac trung (mui do hdp), pho bién nhat 1a phan tng khur amin.

- Khi 1am lanh dong s& lam bién tinh va bién d6i tinh chat chirc ning cia protein,
chang han protein cua trimg va nudc sé tap hop va két tia ¢ nhiét do lanh dong,
actomyosin cua ca bi cimg va giam kha nang gitr nudc, micelle casein sira bi két tia,
long do trung bi dac va tao gel hodc truong chay dich cua mot s6 gel lanh dong khi
1am tan gid 1a do sy giam lién két hydro, sy ting lién két & cac protein ¢ diéu kién lanh
dong.

- Khi 1am kho (phoi, sdy) s& c6 anh huong dén kich thude, do xbp, hoat dong bé
mat cua cac hat do d6 anh hudng dén tinh chat hut am, hat nudc, phan tan va hoa tan
cua protein. Néu khir nude véi toe do cao thi thuong thu duge ché pham protein cé do
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x6p cao.
3.2. Bién hinh bing phwong phap héa hoc
3.2.1. Thay déi @6 pH

Khi dua pH dén acid hodc kiém thuong 1am cho protein c6 kha niang ¢ dinh
duoc cic anion va cation mot cach dé dang do d6 c¢6 anh huodng dén tinh chat hoa tan
ctia protein. Chang han khi gin thém ion calci thi nhiéu protein s& bi giam tinh hoa tan
tai pH trung tinh hay kiém. Con v&i NaCl thi lai lam ting do hoa tan cta cac protein &
diém dang dién va lam giam khi & pH kiém.

Khi dua pH dén kiém yéu, chang han nhu khi chuan bi cac proteinat do luc day
tinh dién cta cac nhom carboxyl di ion hoa ma cac protein thip phan tir s& bi hoa tan.
Bang cach nhu thé cac natri caseinat, kah caseinat, hodc cac proteinat tuong ung cua
dau phu sau khi dugc lam kho bang sdy phun s& c6 d6 hoa tan cao, tinh hap phu nudc
va tinh chét be mat t6t. Riéng ddi véi cac protein cia dau tuong néu klem hoa dén
pH=10+12 roi tlep dén trung hoa dé tao cho protein c6 d§ gian mach sau sdc, sau d6
lam kho bang sdy phun thi protein thu dugc co kha ning tao gel ngay khi duogc tai
hydrat héa & nhiét do binh thudng. Kha nang nhii hoa va kha nang dé bi két tiia boi ion
Ca’* ctia cac globulin 7S va 118 s& ting 1én manh mé bang cach xu 1y twong ty.

Khi dua protein dén pH thich hop néu c6 mat cac ion da hoa tri hodc mot s6 chat
da dién ly thi s€ lam tang kha nang tao cac cau ndi ion giita cac phan tir protein. Chang
han khi & pH trung tinh hodc kiém cac ion calci s& tao ra ciu ndi giita cac nhom
carboxyl hodc phosphoseryl gitta cac phén tur protein. Cac calci proteinat tao ra trong
truong hop nay déu tan va dé tao gel khi dun néng. Céc calci protelnat khong tan co
thé tr& thanh hoa tan khi thém vao tac nhan tao phirc ctia ion Ca”* nhu citrat, phosphat
hodc bang cach kiém hod. Lic nay do bi phan ly va giin mach nén kha ning hap thu
nudc, kha ning trurong nd va cac tinh chat bé mit ctia proteinat dugc cai tién 1én nhiéu.

Trong san xuit phomat néng chay viéc thém 3% phu gia polyphosphat s& lam
giam kich thudc cac micelle casein (do 1dy Ca®") va lam bén nhii tvong do 1am ting
cac tuong tac ky nudc gitra cac siéu mlcelle v6i cac hop phan lipid. Cac phan tng nay
s& xay ra rat thuan loi khi nhiét d6 75+105°C.

Thit mudi bang polyphosphat c6 kha nang giit nudc tot co thé 1a do két qua cua
su phan ly cac protein va su tao phirc v6i ion Ca®*. NaCl ciing c6 tac dung lam ting
kha nang gitt nudc cia to co do do con lam tang hi€u qua cua polyphosphat .

Pua pH cua protein dén diém dang dién dé gay cho protein tip hop thuan nghich
nhung khong lam gidm mach bat thuan nghich protein 1a cach 1am don gian dé tach va
lam sach protein. Song dbi v&i casein 13 trudng hop riéng vi khi tap hop va két tua
dang dién s& di d6i v4i voi sy pha huy cau trac micelle bac bon. Cac nhom carboxyl
lac néy dugc proton hoa, 1am cho cac lién két COOH-Ca-COOH s& bi yéu hodc bi durt,
lam giai phong calci phosphat va lam tang luc hat tinh dién gitra cac mlcelle casein.
Casein dang dién bén d6i v6i chymosin va khong bi anh huéng bai Ca® trai nguoc véi
micelle casein.

3.2.2.Xi¢ Iy bang dung moi

Cac protein c6 thé bi bién hinh khi xir 1y bang cac dung méi ¢ d6 phan cuc khac
nhau, lam cho protein tap hop va két tua thuan nghich.
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Qua trinh két tia protein bi dung méi c6 thé dung dé tao gel, chang han dung
dich 8% protein ctia ddu nanh c6 thé tao gel véi ethanol nong d6 20%. Néu ndng dod
ethanol cao hon 40% sé& gay két tua protein vi khi dé cic twong tac protein-protein s&
chiém wu thé so véi twong tac protein-nudc.

Mot s6 dung mdi nhu cloro-2-ethanol thudng lam ting ty 1& xoan o. Chang han
nhu ovalbumin c6 31% xoan o trong moi trudng nudc va 85% trong cloro-2-ethanol.

Céac hop chit nhu urea va cac mudi cia guanidin khi ¢ dung dich ddm déc
(4+8M) c6 tac dung pha huy lién két hydro do d6 1am cho protein bi bién hinh.

3.2.3. Gan vao protein cdac nhom chirc

Néu 1am thay d6i cac nhom bén cua protein c6 thé lam thay ddi do c6 cuc hodc
lam thay d6i sy tich dién cua nd. Phan tir protein c6 thé cudn lai, gian ra hodc tap hop
v&i nhiing phan tu protein khac.

C6 thé gan vao protein cac nhom carboxyl ion hoa dugc, nhd d6 ma tinh hoa tan
va (hodc) d6 phan tan cua protein s& bi bién doi ngay ca ¢ pH ding dién. Piéu nay co
loi khi trich ly cac protein tir vi sinh vat hoac tir thuc vat cling nhu khi tach chung khoi
acid nucleic va nhitng hop phan khac. Ngudi ta ciing nhan thay rang khi dua cac nhom
ion nay vao s& 1am cho kha ning hap thy nudc va do bén nhlet ctia protein tot hon va
dac bi¢t lam tang d0 nhay cua protein khi két tha boi ion Ca®*. Vi protein cua ca, dau
tuong, gluten... thi viéc xir Iy nhu thé rat c6 hiéu qua.

Khi dua cdc nhom phosphat hodc sulfat vao gluten s& lam ting kha niang hap thu
nudc, kha nang tao gel va kha nang tao mang mdt cach dang ke.

Céc tac nhan hoat dong bé mat nhu natri dodexylsulfat khi dugc gin vao protein
s€ c6 tac dung nhu nhiing chat dém gitra vung ky nudc cua protein va moi truong hdo
nudc do do s€ pha huy cac tuwong tic ky nudc, nén s€ lam gidn mach va bién hinh
protein.

3.2.4. Tao ra ciu dong hod tri

Khi gin bang dong hod tri cac poliol vao protein s& lam tang do c6 cuc va do hoa
tan, dong thoi protein khong bi két tua khi gia nhiét vi hién tuong tap hop ky nudce tiep
sau hiéu ung gian mach do nhiét, da bi ngan chan hoac bi giam di.

C6 thé 1am cho protein ky nudc bang cach dwa vao protein cac nhom khong cuc.
Chang han gan nhém carboxyl ciia mdt acid béo tu do vao nhdm &.NHj; cua protein.

Muc do ky nudc cua protein thu duge s€ phu thudc vao ban chit cua acid amin
hodc cua acid béo st dung va ty 18 phan Gmg. Chang han su acetyl hoa s& cai thién tinh
chat nhil hod ciia protein sita song lai lam giam tinh chat hap thy nuéc cia protein dau
nanh. C6 thé 1a do khi protein c¢6 mirc 46 ky nudc cao s& lam ting cac tuong tac ky
nudc trong ndi phan tir va & giira cac phan tir va 1am dé dang cho sy xép mach va su
tap hop cua protein.

Khi dugc acetyl hoa protein luén ludn cho tinh chat nhii ho tét hon, cé thé 1a do
phan tir tré nén ludng cuc hon. Tinh chat nhii hoa va tao bot cua glixin ddu nanh s€ rat
tot khi dugc gan vao phan tir tir 5 dén 11 goc acid palmitic.

C6 thé tao ra cac cau disulfide bang phan tng oxy hoa vira phai cac nhom tiol khi
c6 mat khong khi, bromat hodc enzyme oxy hoa. Cac phan ung dugc dung trong cong
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nghé banh mi dé cai thién tinh chat nhét déo cia gluten.

Ciing co thé gfm b?mg déng hod tri cac acid amin nhat 1a cic acid amin khong
thay thé vao protein dé lam tdng gid tri dinh dudng cia protein. Chang han gan
metionin vao protein dau nanh, so voi viéc bo sung metionin ty do thi c6 mot s6 uu
diém sau:

- Khong c6 mui cua metionin;

- Metionin khong bi mét do khuéch tan hodc bi mat trong qua trinh tao soi;

- Methionin khong bi phan huy trong da c6 cia dong vat nhai lai;

- Bao vé dugc cac nhém e-NH; va a-NH; dinh liu vao phan trng maillard.

3.2.5. Thuy phan han ché

Thuy phan han ché cac lién két peptide, chang han dun néng protein thuc vat
trong HCI ¢6 ndéng d6 1-3M, & 100°C trong thoi gian 10+15h dé lam tang luong nito
phi protein 1én ba 1an, co thé 1am ting d6 hoa tan lén rat nhidu do d6 lam tang cic tinh
chat bé mit cua gluten 1én.

Thuy phan bang acid, noi chung s& lam bién doi cac mach bén cua protein.
Thudng qua nhiéu phan ing phure tap dé roi tao thanh cac sic t6 va cac dan xuat c6
mui thom cua thit. Mot s6 dich thuy phan cua protein thuc vat ndy duoc trung hoa
bﬁng xut, loc va dugce st dung lam tac nhan tao huong.

Su thuy phan han ché cac lién két peptide cling c6 thé thu duoc bang cach dun
néng cac protein trong moi truong kiém, chang han dun nong protem trong NaOH c6
pH=11+12,5 & nhiét d6 70+95°C, trong thoi gian tir 20 phit dén vai glor Phuong phap
nay dung dé hoa tan va trich ly céc protein it hoa tan cua thyc vat, vi sinh vat va cua
ca.

Su thuy phan timg phan cac protein cia sita bang kiém 1a mot phuong phap tot dé
cai bién cac tinh chét tao bot va do d6 da duoc sir dung dé ché hoa céc tac nhan truong
ng, két qua tao ra dugc nhitng peptid ludng cuc c6 mach bén ky nudc va cd6 nhém
carboxyl c6 cuc ¢ tan cung.

3.3. Bién hinh protein bang enzym
* Diing cdc protease dé thuy phdn han ché protein, chang han nhu:
- Dung papain dé 1am mém thit
- Dung chymosin hodc protease ciia ndm men dé két tia céc casein cta sita.
- Dung protease ciia vi khuan hodc ctia ndm dé tao két cdu cho phomat.
- Dung papain hoic protease ctia vi sinh vat dé ngian ngira sy van duc trong bia.
- Dung protease dé tao cac hydrolyzat hoa tan tir protein thyuc vat hodc protein ca.
* Bién phdp thuy phdan han ché c6 nhing tac dung khdc nhau nhu:
- Thuy phéan han ché va dic hiéu thudng c6 tac dung 1am dong tu protein

- Thuy phan han ché dé hoa tan cac protein. Vi muc dich nay nguoi ta hay dung
papain, bromelin, pepsin hoac cac protease cua Aspergillus, Baccillus va cua
Streptomyces dé 1am hoa tan cac protein cua ca, protein thyc vat, protein bi bién tinh
nhiét, hodc bi bién tinh bang dung mai.
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- Sy thuy phan timg phan ciing duoc dung dé cai bién cac tinh chit nhii hod va
tao bot ctia cac protein da bi bién tinh nhiét.

- Su thuy phan c6 thuc day thu’orng giai phong ra cac peptide ky nudc c6 dinh cac
gdc leucine hodc phenylalanine & cudi, nén c6 vi dang.

- Su thuy phan thuong lam gidm kich thudc phan tr cia protein do dé lam suy
giam kha ning tao gel va tinh nhét déo cua protein. Tuy nhién khi thuy phan han ché
cac protein cua gluten thi lai c6 tac dung lam tang lyc nd ctia banh mi va lam tang do
don cua banh biscuits.

CAU HOI ON TAP

1) Thanh phan protein nao quyét dinh sac to cia thit? cdu tric cua thanh phan
protein do?

2) Nitrat va nitrit c6 anh hudng nhu thé nao dén su bién d6i mau sic cia thit?

3) Pé giir duoc mau sic cua thit twoi cin tao diéu kién cho qua trinh bién doi nao
xay ra? Dé tao san pham thit ché bién c6 mau do ruc, bén thi phai tao diéu kién
cho qua trinh nao x4y ra?

4) Khi xir 1y nhiét, protein cua co bi bién tinh va bién d6i mau sac nhu thé nao?

5) Vi sao ta khong nén an trimg song? Nhiét do c6 anh huéng nhu thé nao dén
protein cua trung? Vi sao trong thoi gian bdo quan tring kha nang tao gel, tao
bot cua long trang tring giam?

6) Mo ta t6 chirc ctia cac siéu micelle va micelle sira. Caseink c6 nhimng dic tinh
va vai tro gi doi voi micelle sira?

7) Hay mo ta qua trinh dong tu cua protein sira.

8) Vi sao khi st dung sita di 1am lanh dé 1am phomat thi s& giam hiéu suat? Vi sao
khi ti¢t trung stra ¢ di€u kién nhét do cao protein stra van gitr dugc trang thai
bén?

9) Thanh phan protein nao ctia laa mi c6 vai trd quan trong trong ché bién thuc
pham? Hay mo ta qua trinh tao byt nhdo. Mang ludi protein cua bot nhao co
nhiing tinh chat nao?

10) D6 pH c6 anh hudng nhu thé nao dén kha nang hydrat hoéa cua protein?

11) Vi sao khi tang nhiét do sé lam giam kha nang gitt nudc cia protein? Nhirng

c6 mot s6 truong hop kha nang gitr nudc cia protein lai tang.

12) Su hydrat hoa cua protein bién d6i nhu thé nao trong moi trudng co6 ndong dd

mubi cao va nong do mudi thap?

13) Mo ta co ché tao gel. Phén tich cac yéu t6 anh huong dén do6 bén gel.

14) Hay néu cac hién twong khong bén ciia nhii twong va cic phuong phéap lam
cho nhii twong bén. Cac tac nhan nhi hoa nao dugc dung dé lam bén nhi
tuong? Protein c6 vai tro nhu thé nao dén d bén cua nhi tuong?

15) Hay néu cac hién tugng 1am cho bot khong bén va cac yéu td co tac dung lam
bén bot. B¢ tao dugc hé bot bén thi protein phai c6 dac tinh nhu thé nao?

16) Hay néu vai tro cua bién hinh protein trong ché bién thyc pham. Trinh bay céc
nguyén tic cia cac phuwong phap bién hinh protein.
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CHUONG 3. TINH CHAT CHUC NANG CUA POLYSACCHARIDE
TRONG THUC PHAM

Mot trong nhing polysaccharide c6 vai tro rat 1on trong cong nghiép thuc pham
phai néi dén tinh bot. Tinh bot cha yéu co trong hat, ct, than cay va 1a cay. Mot lugng
tinh bot ddng ké co trong cac loai qua nhu chudi va nhiéu loai rau trong d6 xay ra su
bién d6i thuan nghich tir tinh bot thanh du’orng glucose phu thudc vao qua trinh chin va
chuyén hoa sau thu hoach. Tinh bot ¢ vai trd dinh dudng dic biét 16n vi trong qua
trinh ti€u hoa ching bi thuy phén thanh duong glucose 1a chat tao nén ngudn ning
luong chinh cua thyc pham cho con ngudi.

Tinh bt giit vai tro quan trong trong cong nghiép thuc pham do nhing tinh chét
1y héa cua chung. Tinh bot thudong dugc dung lam chat tao d6 nhét, do sanh cho thuc
pham dang 16ng, 14 tac nhan lam bén cho thyc phém dang keo tao yéu to két dinh va
lam dic tao do cimg va d6 dan hdi cho nhiéu thuc pham. Trong cong nghiép, ung dung
tinh bot dé xir Iy nude thai, tao mang bao boc ky nudce trong san xuat thudc nd nhil
tuong, thanh phan chat két dinh trong cong nghé son. Céc tinh chat “sdn c6” cia tinh
bot 6 thé thay ddi néu chung bi bién hinh (hoa hoc hoac sinh hoc) dé thu duoc nhiing
tinh chat méi, thdm chi hoan toan mdi la.

Ngoai tinh bot, trong hé théng polysaccharide thuc pham khac nhu: agar-agar,
algin-aginat, caraghenat-caraghinin... cling dong vai troé quan trong trong cong nghié¢p
thuc pham.

Noi dung cta chuong nay dugc trinh bay nhimg van dé sau:
- Hé théng tinh bot thuc pham.
- Cac hé thdng polysaccharide khac ctia thyc pham.
- Tinh chét chirc nang cia tinh bot.
- Cac phuong phép bién hinh tinh bot.
1. HE THONG TINH BOT THU'C PHAM

Tinh bot co nhiéu trong cac loai lwong thuc do d6 ching dugc xem la nguyén
lidu cha yéu dé san xuét tinh bot. Hinh dang, thanh phan héa hoc va nhiing tinh chat
clia tinh bot phu thudc vao gidng cdy, diéu kién trong trot, qua trinh sinh truéng cua
cay...

Mot cach tong quét, c¢6 thé chia tinh bot thyc pham thanh 3 hé thong:
- Hé théng tinh bot cta cac hat cdc;
- Hé thdng tinh bot ctia cac hat ho dau;
- Hé thdng tinh bot ctia cac ci.
1.1. H¢ thong tinh bt ciia cac hat coc

Lta, ngo, ke, lta mi, dai mach, kiéu mach, yén mach, lia mach den 1a nhiing hat
coc. Ham luong tinh bt trong cac hat coc thuong chi€ém 50+70 % chat kho cua hat.

1.1.1. Lda

Ciu tao ciia hat liia
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Hat la thuong gém céc bo phan chil yéu sau:

- V6 trdu chiém 19+21% khdi luong hat

Trau

}:Cém

Noi nhii
Phoi

- V6 qua chiém 5+6 % khbi luong hat
- Vo hat chiém 1+2,5% khdi lugng hat
- Lép alordng chiém 6+12% khdi lugng

hat

- Noi nhil, trong d6 tinh bot chiém 80%
- Phoi (mam) hat chiém 2,25% khdi
lugng hat. Hinh 3.1. Cdu tao gidi phdu cua hat liia

Trong d6 phan ndi nhil 1a phan duoc sir dung 16n nhat ctia hat lua, gom cac té bao
16m ¢6 thanh méng, chira dﬁy cac hat tinh bdt, protein, mot it cellulose, chét béo, tro va
duong. Trong ndi nhil tinh bot chiém téi 80%. Tuy theo gidng, diéu kién canh tac va
phat trién, ndi nhil c6 thé trang trong hay duc. Néu noi nhii c6 do tring trong cao thi
trong qua trinh xay xat gao it nat va cho ty 1¢ thanh pham cao, ngugc lai ndi nhil c6 do
trang duc cao thi hat qua ché bién bi gdy nat nhiéu.

Nguyén tic tich tinh bot gao

Hat tinh bot gao c6 kich thudc nho (3+8um) duogc bao bdi mot 16p vd protein
cung, chat va khong hoa tan trong nudc, nén dé tach dugce tinh bot can phai xir Iy hod
hoc dé tach protein ra khoi tinh bat.

C6 thé ngam gao xay trong dung dich kiém lodng (0,25%+0,35%) trong mot thoi
gian dai de lam mém hat. Tach hét kiém, ria bang nudc, sau dé gao duogc nghlen dé
pha v& té bao va giai phong cac hat tinh bot. Tiép d6 khdi nghién duoc khudy déu véi
mdt lugng du dung dich kiém long.

Phén 16n protein sé& bi hoa tan va chuyén vao 16p trén ciia dung dich kiém nén c6
thé tach ra bang cach gan. Khuéch tan khdi tinh bot vao nudc dé tao ra dich sira tinh
bot 10i cho qua ray c6 kich thudc nhat dinh dé loai bo cac tap chat. Tinh bot duoc rira
va léng gan, 1ap di lap lai nhiéu lan s& thu duoc tinh bot tinh sach.

C6 thé ngam gao xay trong dung dich SO, ¢ mét nhiét do va thoi gian nhat dinh
(500C 72 gio) dé 1am cho khung protein bi truong 1én va bi khuéch tan vao dung dich
dé dang. Tlep d6 gao duoc nghién trong cdi nghién. Khdi nghién cho qua sang quay va
sang rung dé tach vo va xo.

Sau d6 khudy déu voi dung dich NaOH dé tao ra huyén phu rdi cho vao ly tim gié
tach ra lam 2 16p: 16p chat long ¢ phia trong (quanh tdm cia may ly tdm) chira nhi€u
protein va 16p déc c6 khoi lugng riéng 16n thi ¢ vong ngoai chira chu yéu la tinh bot ¢6
lan it protein. Ly tdm nhi€u lan dich sfra tinh bdt trong kiém, roi trong nudc s€ thu
duoc tinh bot tinh sach.

1.1.2. Hat lua mi
Ciu tao ciia hat lia mi
Hat lda mi gdm céc phan chinh sau:

- Vo qué chiém 4+6% khdi luong hat.
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- V6 hat chiém 2+2,5 % khéi luong Noi nha
hat. !

- Lop alorong.
- Phoi chiém 3% khéi luong hat.

- Noi nhii chiém 82% khdi luong
hat: la nguén san xuat ra bot mi. Noi nhii : .
duoc tao nén tir cac té bao 16n c6 thanh /
rit mong (gan nhu khong thé phan biét
dugc bang kinh hién vi) chira day tinh bot 3
va cac chat protein. Noi nhil ¢6 mau trang | :
hodac vang nhat phu thudc vao mirc do
chtra ddy protein cua té bao, muc do lién

két cua protein v&i cac hat tinh bot cling o
nhu kich thuéc va hinh dang cta cac hat

tinh bot ma mau ndi nhii c6 thé tréng

trong, trang duc hoic tring trong ting ) .

phan. Hinh 3.2. Cau tao giai phau cia hat lia mi

Hat hoan toan trang trong khi tat ca cac té bao cua ndi nhii chira diy khong con
khong gian rong chira khong khi. Néu té bao noi nhii x6p c6 nghia 14 con cac 16 va cac
khe chura khong khi thi anh séang t6i lai bi khic xa nhiéu 1an nén hat khong trong sudt
va c6 mau tréng duc. Hat tréng trong khac hat tra‘ing duc 12 ham lugng protein cao hon,
hat chic va cimg hon.

Phén 16n tinh bot tap trung & ndi nhil (78+82%). Ngoai ra, ndi nhii con cd d}I(‘)’ﬂg
saccharose (2%), duong khir (0,1+0,3%), protein (13+15%), tro (0,3+0,5%), chat béo
(0,5+0,8%), cellulose (0,7+0,12%).

Bot mi tach tir ndi nhii thi tring dep. Bot tach tir ndi nhii va mot phan 16n 16p
alorong c6 mau trang nga, c6 nhiéu chat dinh dudng nhung kho bao quan.

Nguyén tic tich tinh bt

C6 thé thu tinh bot tir hat nguyén hay tir bot mi, thuong c6 5 giai doan chil yéu
sau.

- Tron bot mi voi nude theo mot ti 16 nhat dinh dé thu duoc khéi bot nhuyén va
déo;

- Rira tinh bot tir khdi bot nhuyén d6 bing nuée ket hgp voi bién phap co hoc,
khi d6 tinh bot hoan toan tr6i di con lai khoi gluten;

- Tach gluten ra khoi tinh bt bang cach cho qua ray;

- Lam sach tinh bt va gluten;

- Lam kho tinh bot va gluten bang phuong phap théng thuong.
1.1.3. Ngb

Ciu tao ciia hat ngé

Ng6 c6 céc loai: ngd rang ngua, ngd da, ngd bot. Hat ngd co6 mau vang hoac
trang. Ngo vang do trong ndi nhii cé carotenoit, xantofil, zeacxantin. O hat ngd do
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hoic hong c6 chira sic td anthocyanin.

Hat ngd thudng c6 cac phan chi yéu sau day:

- Lép vo qua & ngoai cung gom 12+14 diy té bao, chiém 5+7% khdi lugng hat.

- Lop vé hat méng chiém 2 % khoi A a A
luong hafp . ¢ ° N w’l i\ Ni nhil sirmg {'/. {
Lopaloron  — |

- Lép alordng chiém 6+8% khoi lugng
hat. AN
- Cudng (chan hat) 1a phan dudi cing | b il o
chiém 1,5% khéi luong hat (dinh hat véi cui).
Trong cubng rat giau cellulose, lignhin va
hemicellulose.

V6 hat

Phéi

- Phoi ngd chiém 10+11% khbi luong
hat.

- N§i nhil chiém 72+75% khoi lugng hat A
(chtra 77+84% tinh bot). Noi nhil ¢ thé duc, )
trong, trang hodc mau vang. o) ngd rang ngua
ndi nhii trang duc (ndi nhii bot hay ndi nha
mém) chiém 34%, con noi nhi trang trong Hinh 3.3. Cdu tao giai phau hat ngé
(hay noi nhil ran) chiém 66%.

Chén hat
_——!‘

, ; Hat ngo bo doi
Hat ngé bo doi (mé phong) Ny

Ty 1¢ nay s€ phu thudc vao ham lugng protein trong hat va loai ngd. Loai ngd bot
chua rat it hodc hoan toan khong chira ndi nhii trang trong.

Pudng phéan chia ndi nhii duc va tring trong vé hinh thai rat khé phan biét. Ving
trfmg duc g@)m nhitng té bao co kich thude 16n, co chia cac hat tinh bot tron, to va ¢
khung protein tuong d6i mong nén dé bi rach trong thoi gian séy kho dé tao ra cac khe
rong. Chinh do cac khe rong nay ma lam cho phan mém cia ndi nhil co dang bot trang.
Con & ving ndi nhil tring trong, té bao ¢ chua cac hat tinh bot rat nho va €6 khung
protein day nén khong bi rach khi 1am khd. Ving ndi nhii tring duc thudng nam & giira
hat noi tiép giap voi phoi.

Noi nhil tring trong c6 ham lugng protein 16n hon ¢ ndi nhil tring duc tir
1,5+2%. O ngd d4 ndi nhil tring trong phan bd trén toan bé mit hat.

Trong ndi nhii cua ngd thuong cod 77+784% tinh bot, 7+10% protein, 1% chét béo,
0,3+8% tro, 1% dudng va 0,5% cellulose. O ngd vang con chira 9mg caroten trong 1kg
ngo.

Nguyén tic tich tinh bjt

Tinh bot co thé tach ra tir ndi nhil bot (ndi nhit trang duc) mot cach dé dang bang
cach nghlen ng6 sau khi da ngam trong nuge. Con dé thu dugc luong tinh bot t6i da tir
ndi nhii trang trong thi can phai ding nhimng tic nhan lam mém dic hiéu.

Dé san xuét tinh bot tir ngd, dau tién nguoi ta thuong ngdm ngd hat trong nudc
am (50°C) c6 chtra SO, & ndng d6 nhat dinh (0,1+0,2 %) trong mdt thoi gian dai
(30+50 gio) dé 1am mém hat ngd, lam dé dang cho viéc tich phdi mot cach nguyén
ven va tach tinh bot sau nay. SO, 14 tac nhan vira c6 tac dung ngin ngira sy phat trién
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clia vi sinh vét gdy thdi, vira c6 tac dung lam cho mang protein bi truong 1én, bi phan
1 va khuéch tan dé dang vao dung dich. C6 thé do SO, ¢ kha nang lam dat dugc cac
lién két disulfide ndi cac chudi protein lai v6i nhau.

Hat qua ngadm hap phu duoc khoang 45% nudc, 0,2+0,4g SO,/1 kg hat va mat di
6+6,5% chat kho do hoa tan vao dung dich ngam. Tiép d6 ngd duoc nghién thd véi
nudc trong thiét bi nghién thich hop. dé tach phoi. Pai bo phén phoi dugc tach khoi hat

trong giai doan nay, dugc lam khé rdi dem ép hodc trich ly dé lay dau. Sau khi tach hét
phoi, ngd duge nghién min va tinh bot duge giai phong khoi té bao.

Tinh bt cung voi protein (gluten) sau khi qua réy co kich thude 16 thich hop,
duogc tach khoi ba roi di vao thiét bi ly tam. O day gluten nhe (c6 mau vang) tao thanh
16p & phia trén, con tinh bot thi ling xudng dudi. Tinh bot qua ly tim lan thir hai duoc
thu lai va rtra sach, lam kho.

1.2. Hé thong tinh bt ciia cac hat ho dau
1.2.1. Thanh phin héa hoc

Cac hat thudc ho dau phu dau ha lan, dau xanh, dau tréng, dau den va dau van
(trr dau tuong) cling 1a ngudn giau tinh bt (50+60%).

Thanh phﬁn hoa hoc cua ho dau:

- Protein: cac hat ho dau c6 ham lugng protein cao, dac biét 1a tinh chit va thanh
phan cua protein khac nhiéu so vdi hat coc. Pau ha lan, dau d6 c6 ham luong protein
tr 28+32%, dau tuong 1a 40%.

- Tinh bot: trong dau Ha lan, ddu d6 va dau van c6 thé chiém dén 50+60%, dau
tuong hau nhu khong co tinh bot.

- Chét béo: hat ho dau it chat béo, chi c6 ddu twong chiém ham lugng chat béo
chiém gan 20%.

Thanh phan hoéa hoc ctia mot s6 hat ho dau duoc trinh bay & bang 3.1.
Bang 3.1. Thanh phdn héa hoc ciia mét sé hat ho déu

Cac loai Ham lwong % so voi chdt khé
ddu Tro | Cellulose | Cdc dwong | Tinh bot | Protein | Chdt béo
Pau ha lan 3,0 6,5 4 50 28 2,0
DPau db 4,1 5,2 3 55 28 2,4
bau van 3,2 4.4 4 56 29 2,0
Pau tuong 4,0 3,7 19 - 42 20,0

1.2.2. Nguyén tic tach tinh bét.

Cong ngh¢ dé thu tinh bot tr hat dau cling tuong tu nhu tu hat ngd. Ngam hat,
nghién v SO bo 407gic‘y trong nudc am 50°C c6 chtra 0,2% SO,. Sau khj tach vo, hat vo
dugc nghién udt dé gidi phong tinh bdt. Sira tinh bt dugce ly tdm dé tach protein ra
khoi tinh bot.

1.3. H¢ thong tinh bt ciia céc ci

Céc loai cu khoai tay, khoai lang, san, dong riéng, cll mai, sin day... cling la
nhting ngudn dé thu tinh bot rat quan trong.
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1.3.1. Khoali tay

CAu tao cua cu khoai tdy gdm céc phan chinh sau:

- V6 ngoai: gdm cac té bao hinh nit, sit, c6 chira chat huyén tuong kho, cé tac
dung gitr cho cu it bi mat nudc.

- Ké trong 1a 16p té bao mong, chira nguyén sinh chat c6 tac dung giir cho hoat
dong song cua cu dugc binh thuong. Ca hai 16p t€ bao nay déu khong co tinh bat.

- Tiép nita 1a t& bao nhu md, ngoai cung chira nguyén sinh chat va mot luong it
tinh bot c6 kich thude hat nho. Nhitng diy té bao ké tiép cang bén trong cang chua
nhiéu tinh bdt hon.

- Ham luong tinh bot trong ¢t phan bd khong déu. Cac 16p té bao nam ¢ giita 16p
t€ bao thanh mong va trung tim cua cu thuong chira nhiéu tinh bdt nhat. O gitta cu
(trung tam) c6 lugng tinh bot thap.

Thanh phan hoa hoc ctia cu khoai ty nhu bang 3.2.

Bang 3.2. Thanh phan héa hoc ciia cii khoai tdy

S6 TT Thanh phan Ham lwong (%)
1 Nudc 75,0
2 Tinh bot 18,5
3 Hop chét nito (Nx6,25) 2,1
4 Cellulose 1,1
5 Chat béo 0,2
6 Tro 0,9
7 Céc chat khac 2,2

Ham lugng tinh bt trong khoai tdy dao dong tir 8+30%. Kich thudc hat tinh bot
khoai tay khoang 30+150um. Nhiing cu c6 d6 16n trung binh (50+100g) chira ham
lugng tinh bot cao hon nhiing cu to va nho. Ham lugng tinh bt con phu thude vao
gidng, dat trong, k¥ thuat chim bon, loai phan, thoi gian trong va thu hoach, v.v... Ca
khoai to gia thi hat tinh bot 16n, khoai non thi hat tinh bot nho.

1.3.2. Khoai lang
Céu tao ci khoai lang gdm 3 phan:

- Vo bao chiém 1% khoi lugng cu, chu yéu cau tao tur cellulose c6 tdc dung gitr
cho cu khdi bi tac dung bén ngoai va cham mat nudc.

- V6 cui chiém 5+12% khdi lugng cii gdom nhiing té bao thanh moéng chua tinh
bot nguyén sinh chat va dich thé (mu khoai). Trong dich thé thuong co cac chat tanin,
sac td, enzyme. Ham luong tinh bot & cac té bao nay it hon céac té bao thit cu.

- Thit cu gom cic t& bao nhu mo chira tinh bot, cac hop chit nito va mot sd
nguyén to vi lugng. Gitta cac 16p té bao nhu md do6i khi con co cac té bao thanh day,
ciu tao tur cellulose, chay doc theo cu. Tinh bdt ctia khoai lang chu yéu tap trung &
phan thit ca. Mu khoai khong nhiing ¢é nhiéu & 16p vé cti ma con c6 nhiéu trong 16p
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thit.
Thanh phan hoa hoc ciia ct khoai lang nhu bang 3.3.
Bang 3.3. Thanh phan héa hoc cia cii khoai lang

S6 TT Thanh phan Ham lwong (%)
1 Nuéc 68,1
2 Glucid 27,1
3 Protein 1,6
4 Cellulose 0,9
5 Chat béo 0,5
6 Tro 1,0

Luong tinh bot trong khoai lang thuong dao dong tur 15+31%, kich thudc hat tinh
bot tir 15+80 pum. Khoai lang con chira mdt lwong duong tir 5+10%.

1.3.3. Sén

Cu san gdm 4 phan chinh:

- Vo gb chiém 0,5+3% khdi lugng cti, hau nhu khéng cé tinh bot. N6 ¢6 tac dung
bao vé cu khoi bi &nh hudng ctia ngoai canh.

- Vo cui (hay vo thit) chiém 8+10% khdi lwong cu, thuong co 5+8% tinh bot.
Trong cac vé cui thuong chira céc sac to, doc to, enzyme.

- Thit san 14 phan chu yéu cta cu sin, bao gdm céc té bao nhu mo thanh mong.
Thanh phan vo t€ bao nhu mo la cellulose, pentose, bén trong la cac hat tinh bot va

nguyén sinh chat. Luong tinh bot trong thit sin phan bo khong déu nhiéu nhat & 16p
ngoai r0i giam dan vao trong. Kich thudc hat tinh bot san khoang 15+80 um.

Ngoai cac té bao nhu mé con cé cac té bao thanh cting khoéng chia tinh bot, cau
tao tur cellulose nén ciing nhu go. Loai t€ bao nay c¢6 nhiéu ¢ dau cuong va ¢ cac cu
san luu nién.

Thanh phan hoa hoc clia cu san nhu bang 3.4.

Bang 3.4. Thanh phan héa hoc ciia cii san

S6 TT Thanh phan Ham luong (%)
1 Nude 70,25
2 Tinh bot 21,45
3 Protein 1,12
4 Pudng 1,10
5 Chat béo 0,40
6 Tro 0,54
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1.3.4. Nguyén tic tich tinh bjt tiv nguyén liéu cii
So dd quy trinh tach tinh bot tir nguyén liéu cti duge mo ta ¢ hinh 3.4

Sén Khoai lang @

y \ 4

A

Ngam Ngam

Rura nguyén liéu

A

y

Nghién lan 1

\4

Téch rua tinh bot »| Tach dichbao — Nudc dich
l l vao bé lang
Nghién lan 2 Tinh ché sira : l~ : —
tinh bot » Tach ba nho »| Ba nho
v l !
Tachbd ™ | Ryatinhbot || Dichdepha
A lodng
v l
Ba 16n

Tinh bot
sach

Hinh 3.4. So d6 quy trinh tach tinh bt tie nguyén liéu cii
Quy trinh tach tinh bdt tir nguyén li€u cu nhu sau:

Ngam cu dé hoa tan b6t dich bao, 1am mém cu va dé rira so bd cac tap chat. Cat
khuc dé dé rira va dé van chuyén Rura nguyén lidu dé tach cac tap chat: da, cat, dat va
mdt phan vo. Nghlen dé pha v& té bao, giai phong tinh bot. Tach rira tinh bot bang ray
dé loai bo cac phan tir 16n va dich bio nham dam bao chét lugng tinh bot.

Tach ba 16n, chu yéu 1a cellulose va ria tach tinh bot 1an v6i ba. Tach dich bao
khoi sita tinh bot bang ly tdm. Tinh ché sita tinh bot va tach bd nhé. Rira tinh bot dé
tach cac tap chat hoa tan va khong hoa tan 1an cudi bang xyclon nuéc, bang bé rira,
méng rira hay bang méay ly tim. Trong san xuat tinh bot tir ct, dé pha v& té bao nguoi
ta ding méay mai xat hodc két hop may xay dé xay lai 1an thi hai. Ca may mai va xay
goi chung 14 nghién.
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Can cht ¥ 1 dich bao vo khi thoat khoi té bao, tiép xtc véi oxy cua khong khi,
thuong nhanh chong bi oxy hoa tao thanh nhitng chat mau c6 tén goi la melanin.

Tinh bot rat dé dang hép thu mau cua dich bao, tré nén khong tréng va rat kho
tay rira hoan toan chat mau khoi tinh bot bang nudc. Bé dam bao tinh bdt cd6 mau trang
tu nhién thi qua trinh cdng nghé phai ngan va tach dich bao cang sém cang tot.

1.4. Hinh déng va kich thuéc ciia cac hé thong tinh bot

Hat tinh bot cta tit ca hé théng néu trén hodc c¢6 dang hinh tron, hinh bau duc,
hay hinh da giac. Hat tinh bot khoai tay c6 kich thudc 16n nhat va bé nhét 1a hat tinh
bot thoc. Hinh dang, cAu tao, kich thudc cta hat tinh bot phu thudc vao giéng cay, diéu
kién trong trot va qua trinh sinh trudng cua cay.

Cung mot hé thong tinh bot hinh déang va kich thudc cia cac hat ciing khong
gidng nhau. Chang han nhu tinh bot lta mi c¢6 loai hat hinh bau duc, ¢ loai hat hinh
tron, co loai hat kich thudc 16n dén 20+30um, c¢6 loai hat nho kich thude 2+10um va
c6 mot lugng nho loai hat cé kich thudc trung binh (hinh 3.5).

Hinh 3.5. Hinh dang cdc logi hat tinh bot

(1.1.Hat tinh bot dong riéng,' 1.2.Hat tinh bot dau xanh, 1.3.Hat tinh bot gao; 1.4.Hat tinh bot
hoai son; 1.5.Hat tinh bot khoai, lang, 1.6.Hat tinh bé,t khoai tay; 1.7.Hat tinh bot mi; 1.8.Hat
tinh bot ngo, 1.9.Hat tinh bot san 1.10.Hat tinh bot san ddy; 1.11. Hat tinh bot sen; 1.12. Hat
tinh bot y di).
Kich thudc cac hat khac nhau dan dén nhiing tinh chét co 1y khiac nhau nhu nhiét
d6 ho hoa, kha ning hap thu xanh metylen, kha ning hoa tan, kha ning hap thu nuéc
va hap thy cac chat khéc...

Hat nho thuong c6 ciu tao chit ché, hat 10n ¢ cau tao x6p. Co thé ding phuong
phép lang d€ phan chia mgt hé thong tinh bot ra cac doan co kich thudc dong déu de
nghién ctu.

Pic diém (kich thudc, hinh dang, nhiét d6 hd hoa) ctia mot s loai tinh bt duoc
thé hi¢n ¢ bang 3.5.
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Bang 3.5. Bdc diém ciia mot sé hé théng tinh bot

1T Nguon Kich thuoce hat (nm) Hinh dang
1 Hat ngo 10+30 Da giac hodc tron
2 | Luami 5+50 Tron
3 Lta mach den 5+50 Tron dai
4 Dai mach 5+40 Bau duc
5 | Yén mach 5+12 Pa giac
6 Lda 2+10 ba giac
7 | Pau dd 30+50 Tron
8 Kiéu mach 5+15 Tron dep
9 | Chubi 560 Tron
10 | Khoai tay 1+120 Bau duc
11 | Khoai lang 5+50 Bau duc
12 | Sin 5+35 Tron
13 | Dong riéng 10+130 Bau duc

1.5. Thanh phin ho4 hoc ciia tinh bt

Tinh bot khong phai mot hop chat dong thé ma gém hai polysaccharide khac
nhau: amilose (Am) va amilopectin (Ap) Ti 1¢ amilose/amilopectin xap xi 1/4. Trong
tinh bot loai nép (gao nép hodc ngd nép) gan nhu 100% la amilopectin. Trong tinh bot
déu xanh, dong riéng ham lugng amilose chiém trén dudi 50%. Ham lugng amilose va
amilopectin trong mot s6 nguyén liéu duoc thé hién ¢ bang 3.6.

Bang 3.6. Ham lwong amilose va amilopectin trong mot s6 nguyén liéu

T Tinh bot Amilose (%) Amilopectin (%)
1 Gao nép Rét it 100

2 Gao té 17 83

3 Khoai mi 17 83

4 Khoai tay 19+22 78+81

5 Ngb 21+23 77+79

6 Pai mach 20+25 75+80

7 Lua mi 22+24 76+78

8 | Chudi 25+55 45+75

9 Dau 75 25

Hau hét, cac loai tinh bot déu chira hai loai polyme khac nhau vé khdi luong
phan tir va cau truc hoa hoc:
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1.5.1. Cdu tao va tinh chdt cia amilose
Cédu tgo cua amilose

Amilose la loai mach thang, bao gdm mot chu01 xep song song nhau. Amilose &
dang tinh thé c6 cdu trac xodn ¢, mdi vong xoin 6¢ gom 6 don vi glucose. Trong hat
tinh bot, trong dung dich hodc ¢ trang thai thoai hda, amilose thuong cd cau hinh mach
gidn, khi thém tac nhan két tia vao, amilose médi chuyén thanh dang xoén dc.

Duong kinh cua xodn Oc la 12,97A0, chiéu cao cua vong xodn la 7,91A0.
Amilose c6 mot dau khir va mot dau khong khtr. Trong d6, dau khir c6 nhom -OH
glucozit, cac nhém hydroxyl cta cac gbe glucose duoc bd tri ¢ phia ngoai xoin b¢, bén
trong 1a cac nhom C-H. Amilose 1a mot chudi dai khoang 500+2.000 don vi glucose,
lién két nhau boi lién két o—1,4 glucozit, phan tr lugng trung binh tir 10.000 dén
3.000.000.

Amilose mach théng c6 thé tao mang, s¢i voi do bén va d6 mém déo cao. Trong
khi d6 amilopectin phan nhanh nhiéu nén khong thé tao dang soi nhiéu nhu amilose va
tao ra thi lai gion. CAu tao cua amilose nhu hinh 3.6.

f ]
CHyOH CH,0H °

. H
Li&n k&t alpha Li¢n k&talpha
1,4 glioozit 1,4-glicozit

Hinh 3.6. Cdu tao cia phédn tir amilose
Tinh chit ciia amilose
- Tinh hoa tan

Amilose mdi tach ra tir hat tinh bt thuong cé do hoa tan cao, song cling khong
bén va nhanh chong bi thodi hdéa. Amilose dugc tach ra dudi dang phirc voi butanol 1a
bot x0p kho, c¢6 thé hoa tan hoan toan trong nudc soéi khi nong do dat dén 15%.

C6 thé pha ché dugc dung dich nuéc amilose khi dun & nhiét do cao va dudi ap
suat. Khi & 150°C thi sy khuéch tan xay ra nhanh va hoan toan.

Trong da sé trudng hop amilose rat nhanh chong tao ra keo tham chi ngay cé khi
¢ nhiét do cao. Toc do tao keo 1a ham so cua thoi gian, nhiét do, pH, nong do va
phuong phéap hoa tan amilose.

Dung dich amilose s& bén va gitt dugc do chay trong thoi gian dai khi thém
formaldehydee.

Amilose thuong hoa tan trong cac dung moi sau: cloralhydrat, formamit, acid
dicloacetic, acid formic, urea...

Do amilose c6 khéi luong phan tir 16n va c6 mach thang nén nong do trong da sb
cac dung moi nay déu c6 do nhdt cao. Dung moi tot nhat cia amilose 1a dimetyl sulfo
oxy, néu dung moi khan thi c6 thé hoa tan dugc 50% khoi lugng amilose ¢6 d§ am tur
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7+10%, sau d6 néu thém nudc vao thi amilose lai két taa.
- Tinh luu bién

Céc phan tir amilose c¢6 khuynh hudng lién két lai voi nhau dé tao ra cac tinh thé.
Khi sy lién hop xay ra voi toc do toi thi€u thi amilose s€ tao ra khoi khong tan cua céac
hat da thoai hoa, khi toc d lién hgp cuc dai thi dung dich chuyén thanh thé keo.

Amilose da thoai hoa khong tan trong nudce lanh, nhung lai ¢6 kha nang hap thy
duge mot luong nude 16n. Mot s amilose co thé hip thu mot lugng nude 16n gip 4
lan trong luong cuia ching. Vi vay c6 thé chuan bi duoc huyen phu amilose c6 d nhét
rat 16n.

O nhiét do thuong, keo amilose thuong la mot khdi trang duc khong thudn
nghich, khong thay c6 hién tuong co.

Nhu vy sy khac nhau gitra tao keo va thoai hoa chi vé mirc d6 dinh huéng. Do
bén ciia keo amilose do nong do va thoi gian quyét dinh. Khi khé keo tré nén cing,
gion va khong thé quay trd vé trang thai ban dau trong nudc.

- Phan vung voi iod

Khi tuong tac voi iod, amilose s€ cho phirc mau xanh dic trung. Vi vay, iod c6
thé coi 1a thudc thir ddc trung dé xac dinh ham lugng amilose trong tinh bot bang
phuong phép tric quang. Tac nhan hoat dong 1a HI hodc I'. Iod tinh khiét khong cho
mau xanh khi thém vao tinh bot hodc amilose. Acid va mot s6 mudi nhu KI, Na,SO,
tang cuong do phan Gng.

Pé phan tmg dugc v6i iod thi cac phan tir amilose phai ¢6 dang xoan dc dé hinh
thanh duong xoan 6c¢c don ctuia amilose bao quanh phan tir iod. Cac dextrin ¢6 it hon 6
goc glucose khong cho phan ung véi iod vi khong tao dugc mot vong xoan 6c hoan
chinh.

Amilose véi cau hinh xoan dc hap thu duogc 20% khdi luong iod, twong ung voi
mdt vong xoan mdt phan tir iod.

Phan Umg xay ra dé dang khi amilose kho vo1 hot iod. Nudce khong phai 1a yéu t6
can thiét dé amilose da c6 cdu hinh khong gian thich hop dé tao phirc. Nhu vay vai tro
ctia nuGe 1a dé cho cac phan tr amilose va iod dugc chuyén dong tu do va dé tao diéu
kién de hinh thanh c4u hinh xoan bc. Trong phirc, truc cla mach polyiod trung vdi tryc
ctia xoan Oc, phirc Am-l, bén duoc 1a do tuong tac cla cac ngau cyc cam Gng von cé
duogc tao ra nho cac don vi glucose trong xoan 6¢ va mach polyiod.

Phttc Am-I, 14 ngudn cuta iod c6 kha ning phan Gmg va dé dong hoa, dong thoi
cling 1a nguon giau iod hoat dong. Néu dun nong, lién két hydro bi cat dut, chuoi
amilose dudi thang do do6 iod bi tach ra khdi amilose nén dung dich mat mau xanh.

- Kha nang tao phirc

Amilose con c6 kha ning tao phirc v6i nhiéu chét hitu co ¢6 cuc ciing nhu khong
cuc nhu: cic rugu no, cac ruou vong, cac phenol, cac ceton phan tir luong thap, cac
acid béo, cac ester mach thang va mach vong, cac dan xuat benzen c6 nhoém aldehyde,
cac nitroparafin.

Phtic ctia amilose voi cac chat tao phtrc khong tan trong nudc thuong bi két tia
hodc bi ket tinh khi dé yén dung dich.
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Phtic cia vitamin A v6i amilose thuong bén va it bi oxy hoéa. Do d6 nguoi ta
thuong bao vé vitamin A trong thudc ciing nhu trong thirc an gia stic bang cach cho no
tao phuc vdi amilose.

1.5.2. Cdu tao va tinh chit ciia amilopectin

Ciu tao ciia amilopectin

Trong phan tir amilopectin, cac gdc glucose gan voi nhau khong chi nho lién két
a-1,4 glucozit ma con lién két a-1,6 glucozit, vi vay amilopectin c6 cau trac nhanh.
Phan tir amilopectin chi c6 dau khur duy nhat.

MGéi lién két nhanh nay lam cho phan tir cong kénh hon, ciu triic ctia amilopectin
bao gobm modt nhanh trung tdm (chura lién két a-1,4 glucozit), tr nhanh nay phat ra cac
nhénh phu c6 chic¢u dai khoang 25+30 don vi glucose. Phan tir lugng cua amilopectin
vao khoang 5.10°+10°. Amilopectin dugc phin bd & bé mit ngoai cua hat tinh bot.

CAu tao ctia amilopectin nhu hinh 3.7.

L3
CH,OH

&
CH; OH

H
Lign kSt al pha Li¢n kftalpha
1, 4-glicazit 1, d=—glima =it

Hinh 3.7. Céu tao ciia amilopectin
Tinh chit ciia amilopectin
- Do hoa tan

Amilopectin chi hoa tan khi dun néng va tao nén dung dich c6 dd nhét cao. Khi
dun néng lam thay doi sau sac va khong thuan nghich cau triic phan tir amilopectin gay
ra trang thai ho hoa tinh bot.

- Phan vung voi iod

Amilopectin tuong tac v6i iod cho mau nau tim. Vé ban chat phan tmg mau véi
iod 1a hinh thanh nén hgp chat hap thuy.

- Phan wng voi lecthin

Pay 1a phan ung dic trung v6i amilopectin. Lién két giita lecthin véi véi
monosaccharide cha yéu 1a lién két hydro. Cac nhém OH & C,, C4 Cg clia gbc
monosaccharide phai khong bi thay thé thi méi c6 thé lién két dugc véi lecthin. Nghia
1a mudn két tia dugc véi lecthin thi cac phan tir polysaccharide bat budt phai ¢ dang
mach nhanh.

Trong tinh bdt ngoai amilose va amilopectin con c6 mét lugng polypeptide lién
két héa hoc voi tinh bdt. Khi thuy phan polypeptide nay c6 chira cac acid amin:
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arginine, leucine, histidine, prolin, oxyprolin. C6 1& polypeptide nay 14 chat khoi mao
su sinh tong hop cua tinh bot

1.6. Cau tao va tinh chit ciia hat tinh bt
1.6.1. Céu tao ciia hat tinh bt

Céu tao bén trong cua vi hat tinh bdt kha phtrc tap. Vi hat tinh bot c6 ciu tao 16p,
trong moi 16p déu co lan 1on cac amilose dang tinh thé va amilopectin xap xép theo
phuong hudng tam.

Trong tinh bot cua cac hat ngii cbc, cac phan tir ¢ chiéu dai tir 0,35+0,7um;
trong khi do chiéu day cuia mot 16p & hat tinh bot 1a 0,1pm. Hon nita, cac phan tu lai
xap xép theo hudng tdm nén cac mach glucozit cua cac polysaccharide phai ¢ dang
gap khiic nhiéu lan.

Cac mach polysaccharide sép xép huéng tam tao ra do tinh thé: cac mach bén cua
mot phan tir amilopectin nay nam xen k& gitra cac mach bén cua phan tir kia. Ngoai
cach sap xép bén trong nhu vy, mdi hat tinh bot con ¢ vo bao phia ngoai.

Pa s6 cac nha nghién ctru cho rang vo hat tinh bt khac vai tinh bdt bén trong,
chira it am hon va bén d6i v6i cac tic dong bén ngoai. Trong hat tinh bot c6 16 xdp
nhung khéng déu. Vo6 hat tinh bot cling c6 16 nho do d6 cac chat hoa tan c6 thé xam
nhap vao bén trong bang con duong khuéch tan.

1.6.2. Tinh chit ciia tinh bjt
- Sy thuy phdan cua tinh bot

Mot tinh chét quan trong ciia tinh bot 14 qué trinh thity phan lién két gitra cac don
vi glucose bang acid hoic bang enzyme. Acid cé thé thiy phan tinh bot & dang hat ban
dau hoic & “dang hd hoa hay dang past, con enzyme chi thity phan hiéu qua ¢ dang ho
hoa. Mot s6 enzyme thudng dung 1a o-amilase, f-amilase. Acid va enzyme giéng nhau
1a déu thuy phan cac phan tir tinh bot bang cach thuy phan lién két a-D (1,4) glycozit.
Dac trung cia phan ing nay 1a sy giam nhanh d6 nhét va sinh ra duong.

Cac nhom hydroxyl trong tinh bot ¢6 thé bi oxy héa tao thanh aldehyde, ceton
va tao thanh cac nhom carboxyl. Qué trinh oxy hoa thay dbi tily thudc vao tac nhan
oxy hoa va diéu kién tién hanh phan tmg. Qu4 trinh oxy hoa tinh bot trong méi truong
kiém bang hypoclorit la mot trong nhimg phan ng hay dung, tao ra nhom carboxyl
trén tinh bot va mot s6 lwong nhom carbonyl. Qué trinh nay con 1am giam chiéu dai
mach tinh bot va tang kha nang hoa tan trong nudc, dac biét trong moi truong loang.

Céac nhom hydroxyl trong tinh bot c6 thé tién hanh eter hda, ester hoa. Mot s
monome vinyl da dugc dung dé ghép lén tinh bot. Qua trinh ghep dugc thuc hién khi
cac gdc tu do tan cong 1én tinh bot va tao ra cac goc tu do trén tinh bot ¢ cac nhom
hydroxyl. Nhitng nhom hydroxyl trong tinh bdt c6 kha nang phan tmg vdi aldehyde
trong moi truong acid. Khi d6 xay ra phan Gng ngung tu tao lién két ngang giita cac
phan tir tinh bot gan nhau. San pham tao thanh khong c6 kha nang tan trong nudc.

- Tinh hdp thu cua tinh bot

Hat tinh bot ¢6 cau tao 16 x0p nén khi twong tac v6i cac chat bj hap thy thi bé mét
trong va ngoai cua tinh bot déu tham du. Vi vdy trong qua trinh bao quan, siy va ché
bién can phai hét strc quan tim dén tinh chat nay. Cac ion lién két v6i tinh bot thuong
anh hudéng dén kha nang hap thu cua tinh bot. Kha nang hap thu cua cac loai tinh bot
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phu thudc cau tric bén trong cia hat va kha ning truong né cta ching.
2. CAC HE THONG POLYSACCHARIDE THU'C PHAM KHAC
2.1. Agar-agar

Agar hay thach 13 mot sulfat polysaccharide duoc tach ra bang nudc sdi tir cac
loai tao do (Gelidium sp, Gracilarta).

Agar (hay galactan sulfat) chira it nhat 2 cdu tir: agarose va agaropectin, chung c6
thé dé dang tach riéng sau khi acetyl hoa.

- Agarose do B-D-galactopiranose va 3,6-anhydro-a-L-galactopiranose luén
phién tao nén bang lién két a-1,3.

- Agaropectin c6 1& do cac goc D-galacto 2-sulfat va D-galacto-2,6-disulfat tao
nén.

Tinh chdt va img dung cia agar:

- Agar hoa tan trong nudc soi, hap thu rat nhiéu nudc tao ra gel khi & ndng d6 rat
thap khoang 0,04%. Dung dich agar s& dong lai khi lam ngudi dén 40+50°C, va néng
chay khi nhiét do gan 80-85°C.

- Gel agar c6 tinh thuan nghich nhiét va dan hoi. Ciing nhu nhiing gel
polysaccharide khac, lién két chii yéu tham gia vao tao gel 1a lién két hydro. Kich
thudc cua 16 gel s& khac nhau, phu thudc vao ndng do agar. Nong d6 agar cang cao thi
ban kinh 156 cang nho. Lo gel cang lon thi hiéu qua rdy loc cang bé. Khi lam kho gel s&
tao ra mdt mang trong sudt, bén co hoc va co thé bao quan 1au dai ma khong bi hong.

- Agar ¢6 chira mot s6 gbc tich dién am (gdc sulfat va goc carboxyl) nén gel agar
cling c6 mot sb tinh chat trao d6i ion. Song kha nang nay rat thip vi ndng do agar sir
dung thuong chi vao khoang 1%. Vi thé trong dién di nguoi ta dung agarose 1am chat
mang tot hon agar, vi agarose chira rat it goc sulfat.

C6 thé khir cac nhom sulfat khoi agarose (thdm chi vdi ca agar) bang cach xir 1y
vdi NaBH, trong méi truong kiém nhe (khi d6 goc sulfat bi thuy phan), sau do rira
bang nudc cat.

- Agar d6i khi duoc dung dé thay thé pectin trong san xuat mirc dong cia qua

hoac rau va thay thé gelatin trong mot s6 san pham tir thit hodc c4. Agar ding lam méi
truong ran trong nudi cay vi sinh vat.

2.2. Algin-aginat

Algin hay acid alginic dugc Standford phat hién ra nam 1881, la acid hiru co c6
trong tdo nau, c6 trong lugng phan tr tr 32.000 dén 200.000, do acid manuronic va
acid L-guluronic lién két voi nhau bang lién két 1-4 glucozit tao ra.

Ty 1€ cac acid nay trong mach phu thudc vao loai, mua, vi tri thu hai va tirng bo
phan trong tao. Ty 1€ ctia acid manuronic: acid L-guluronic ctua céac loai tao nau la
1:0,5 dén 1:3.

Acid alginic dwoc tich ra khéi tdo ndu dudi dang mudi natri alginat:

Pé thu dugc alginat, dau tién ngdm tio nau trong acid sulfuaric rat loing dé
chuyén alginat thanh acid alginic va cting dé loai bo tap chét nhu fucoidion, laminarin,
manitol, muoi vO co va mot sO chat mau.

103



Sau khi rira, nghién nho véi kiém hodc mubi kiém dé trung hoa acid alginic. Céac
thanh phan khong tan nhu cellulose, protein dugc loai bé bang cach gan, loc hoac vét
bot noi bén trén.

Dung dich alginat thu dugc, dem tdy tring bang cach xtr 1y v6i acid sulfuaric
(hodc calci clorua) dé két tna acid alginic (hay calci alginat). Sau d6 trung hoa bang
kiém hodc céc base khac nhau dé tao ra nhing alginat trong img ma ta mudn c6: natri
alginat, amon alginat, calci alginat hodc trietanolamin alginat.

Tinh chdt

- Bot alginat rat d& bi giam do nhdt néu khong dugc bao quan & nhiét d6 thap. Do
nhét cua dung dich alginat 5% sé& bi giam di mét nita ngay ca khi bao quan & 28+32°C,
trong 5+10 ngay.

- Ngoai ra, dé bao quan dugc lau dai, phai cho thém 0,1+0,2% céc chat diét vi
sinh vat nhu acid benzoic, acid sorbic, acid dehydroacetic..., néu dung cho thuc pham.

Con néu alginat dung cho ky thuat thi co6 thé cho thém formaldehyde hoic
pentaclorophenol.

- Khac v6i agar, khi giam nhiét d¢ thi dung dich alginat ciing khong dong lai
ngay ca khi lam lanh dong cting nhu khi l1am tan gia thi d nhot va bé ngoai déu khong
thay doi.

- Céic alginat c¢6 kha ning tao gel khi co6 mit cac ion calci (ké ca calci phosphat,
calci cachonat, calci tactrat hodac calci citrat) khi ¢ nhi¢t 40 phong va ¢ trong vung pH
=4+10. Tham gia tao gel trong trudng hgp nay, cac tuong tac tinh di€n (qua cau calci)
cd vai tro quan trong. Co 1€ vi thé cac gel nay khong thuan nghich v6i nhiét va it dan
hoi.

- Céc alginat cling c6 kha nang tao mang rat tot, cic mang alginat rat dan hoi,
bén, chiu dau va khong dinh bét. C6 thé tao mang alginat bang cac phuong phéap sau:

+ Cho bbc hoi mét 16p dung dich alginat hoa tan trén mot bé mit phang;

+ Dung chat két tiia thich hop dé xir Iy mang tir alginat hoa tan;

+ Tach amoniac ra khéi mang cia dung dich kém alginat, nhom alginat, dong
alginat hodc bac alginat hoa tan trong amoniac du.

- Céc alginat tich dién am nén c6 thé tao keo tu véi cac chét tich dién duong. Vi
du: nhom alginat va nhom sulfat tao ra nhitng bang noi dung trong xtr ly nudec.

- Ester hydroxypropilic ciia algin dic biét rat hoa tan trong méi truong acid.
Ung dung

- Céc alginat co ung dung rong réi trong cong nghiép thuc pham. Thuong natri
alginat dugc str dung nhiéu nhat.

- Natri alginat 1a hop phan tao két cdu cho nhiéu thuyc pham. Trudc hét natri
alginat 1a chat [am “dac”, lam “day” dé on dinh cac bot cling nhu dé tao cho nudc qua
duc nhiing “thé” dic biét.

- Natri alginat ciing duoc dung lam chét bao vé cac kem da véi nhiing tac dung
sau.

+ Ngin ngira tao ra cac tinh thé da tho;
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+ Ut ché hoan toan sy tao tinh thé cua lactose;
+ Nhii héa cac cau béo;

+ Lam bén bot;

+ Tao ra do nhot cao;

+ Tao ra gel c6 kha ning giit nudc tot;

+ Lam cho kem khong bi tan chay.

- Vi nhitng thyc ph?}m c6 do acid cao khong thé dung natri alginat dugc thi
propylenglycolalginat 1a chat thay thé rat tot vi n6 bén dugc ca trong vung pH = 0+3.

- Mot hop chét ctia acid alginic c6 tén 1a lamizell 1a mot alginat kép ciia natri va
calci voi mot ty lugng nhat dinh. Lamizell tao ra dugc mot do nhét dac biét va cho kha
nang an ngon miéng do d6 rat dugc quan tam trong san xuat thuc pham.

- Aginat ciing dugc ding trong mét s thyc pham han ché tang trong vi 1g
alginat chi cung cap 1,4kcal.

- Trong cong nghiép dét alginat dugc dung dé ho vai va ding trong in hoa.

- Alginat 13 thanh phan khéng thé thiéu dugc cta thuéc han ring. Hién nay,
nguoi ta dung trietanolamin alginat cho hi€u qua rat tot.

- Pic biét alginat duoc sir dung 1am chit mang rat t6t trong ki thuat c6 dinh té
bao.

Tron déu dung dich natri alginat 4% véi dung dich té bao vi sinh vat (10-30g
trong lugng kho cia té bao trong 100ml). Dung pipet c6 duong kinh mili ra 3mm, tir
d6 cao 20cm, nho giot hdn hop nay vao dung dich CaCl, 0,2M. Ctr 100ml hdn hop can
1lit dung dich CaCl,. Sau d6 dé yén cac hat calci alginat c6 chtra té bao trong dung
dich CaCl, trong 20 phut dé tao ra sy phan bo déu.

2.3. Caraghenat- caraghinin

N6 1a hop chat rat gan gili voi agar, duoc chiét ra tir tio d6 Chondrus va
Gigartana.

Caraghenat do céc gdc D-galactose va 3,6-anhydro-D-galatose két hop voi nhau
bang lién két B-1,4 va a-1,3 luan phién nhau. Khac véi agarose, & ddy chi cé cac goc
D-galatose 1a dugc sulfat hoa voi ty 1€ cao. Caraghenat kapa, caraghenat iota va
caraghenat lamda 12 3 caraghenat di dugc nghién ciru k¥, ¢ cu tric bac nhat.

Mach polysaccharide cta céc caraghenat c6 cau trac xoan kép. Mdi vong cua
xoan don do 3 goc disaccharid tao nén.

Trong dung dich cac xoan kép co thé lién hop lai v6i nhau dé tao ra ciu triic bac
4. Cau tric 3 chiéu nhu thé 1a co s& deé tao ra gel khi [am ngudi dung dich nudc cua
caraghenat.

Ty 1€ cac nhom sulfat ¢ caraghenat kha cao nén lam cho polyme dang anion nay
phan Uing dugc véi cac phan tir protein tich dién duong do d6 lam cho d nhét cua
dung dich protein tang 1én.

Khi c6 mit ion kali, cac caraghenat sé tao ra gel giong nhu gel ctia agar.

Nguoi ta thuong sir dung caraghenat trong cac dd udng cé socola (chocolate) va
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sita. Caraghenat ciing dung trong cac thuc phiam han ché ting trong.
2.4. Guaran

Guaran la mot galactomanan cé trong thanh phﬁn ndi nhil cua hat thudc cay ho
dau véi lugng gan 35%.

Phén tir cua cac galactomanan gdm c0 mot mach chinh do cac géc manose két
hop v6i nhau bang lién két p-1,4 va céac goc galactose nbi vao cac gdc manose cua
mach chinh bang lién két a-1,6. Cong thtic ciu tao cua galactomanan nhu sau:

a—Gal-p
1
|
6
1.-Man-p.4
L 1 x— [1.p-Man-pd],

(trong do: p — piranose)
O guaran x =y = 1; C6 nghia 14 ty 1é galactose : manose = 1:2
2.5. Caroban

Caroban ciing la mét galactomanan c6 trong hat cay ho déu vdi lugng gan 35%.
Ty 1€ galactose : manose = 27:73 dén 14:86. Khoi luong phan tu cua caroban la
310.000.

CAu tao ctia caroban tuong tu nhu guaran, nhung & day cac gdc (nhanh) galactose
bé hon:

o—Gal-p
1

6
-1.p-Man-p.4{1.-Man-p.4] , hodic 4

NGi chung, c4c galactomanan c6 cau tric tuyén tinh nén dung dich ciia chung s&
c6 d6 nhot cao ngay ca khi c¢6 nong do thap. Do nhdt nay dic biét bén vi cac nhanh
bén c6 khuynh hudng chong lai moi sy két tinh do twong tac gitta cac phan tir. Mat
khac do khong cé cac nhom ion héa nén dung dich ctia ching ciing kém nhay ddi véi
su bién d6i cua pH. Cac gom nay tu hydrat hoa duoc khi & lanh.

Céc galactomanan c6 kha nang tuong tac vdi céc caraghenat va cac
polysaccharide khac. Phan ting nay ¢ y nghia thuc té rat 1on. Nguoi ta thay khi thém
mot lugng guaran hodc caroban du rat nho vad cac gel polysaccharide (nhu agar,
caraghenat) thi s& 1am ting tinh chét k¥ thuat cua gel. Mot lugng phu gia nho cua cac
galactomanan s& gy ra mot hiéu ung bang nong do gip do6i clia caraghenat hoic cua
agar. Cac galactomanan ré hon caraghenat va agar rat nhiéu nén cang cé y nghia.

O phan trén ta di thay caraghenat c6 ciu tric bac ba dudi dang xoan kép va khi
tao gel thi s€ hinh thanh ra cAu trac bac bdn. Cau trac bac ba cua caraghenat c6 thé lién

hop véi cac phan mach khong c6 nhanh galactose cua galactomanan. Sy li€n hop nhu
theé lam dé dang cho su tao gel va do d6 1am cho chat lugng cua gel tang 1én.
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Nguoi ta thuong dung galactomanan trong cac s6t mayone, trong kem da va dé lam
cham hi¢n tugng “co gel” do gel agar hodc gel caraghenat gay ra.

3. TINH CHAT CHUC NANG CUA TINH BOT

Tinh chit chtic ning cta tinh bot 1a tat ca nhiing tinh chét hoa 1y da gdp phan tao
ra nhimg tinh chat dic trung va mong mudn ciia thuc pham cé chira polysaccharide
nay. Cac tinh chit nhu do dai, do dan hdi, do déo, do trong, d0 nd, do dic, do xop la
nhimg tinh chat dic trung cta tinh bdt va gan nhu c6 mit thudng xuyén trong thuc
pham.

Can clr vao kiéu tuong tac, c6 thé phan loai cac tinh chit chirc ning cua tinh bot
thanh cac nhom sau:

- Tuong tac gitra tinh bot va nudc;

- Tuong tac gitra cac phan tir tinh bdt v&i nhau;

- Tuong tac giita cac phan tir tinh bot v6i phan tir cac chat khac.
3.1. Kha niing hip thu nwéc va sw hd hoa cia tinh bot
3.1.1. Qué trinh trwong no

Khi hoa tinh bot vao nudc, dau tién cac phan tir nude s& tham nhap vao giita cac
phan tir tinh bot c6 kich thudce 16n va tuong tac voi cac nhém hoat dong cua tinh bot,
tao ra 16p vo nudc va lam cho mat xich nao dé cua phan tir tinh bot yéu di. Két qua,
phan tir tinh bot bi x€ dich, “rdo” ra ro1 truong 1én.

Qua trinh trrong no6 xay ra khong han ché s& lam bung cac phan tu tinh bot va hé

chuyén thanh dang dung dich. Qua trinh truong no luén dén trudc qué trinh hoa tan va
day 1a mot qua trinh phu thudc diéu kién nhiét d6 bén ngoai.

3.1.2. Sw hé héa ciia tinh bt
Qua trinh hydrat ho4 tinh bot gdm céc giai doan sau (hinh 3.8).

Hinh 3.8. Cdc giai doan hydrat hda cua tinh bot

Tinh bot nd1 chung khong tan trong nudc lanh, nhung khi chiu tac dong cua
nhiét, hat tinh bot hit nudc truong nd, hoa tan thanh h¢ keo (dich hd tinh bot). Hat tinh
bot c6 thé hiit mot luong nude tir 60+100 1an so véi khoi tinh bot dé tao thanh trang
thai truong n¢ cuc dai.
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Su pha huy hat c6 thé xem nhu giéi han ty nhién giira hai trang thai khac nhau
cua tinh bdt: Tinh bot ban dau voi mirc d§ hydrat hod khéc nhau va dung dich keo cua
tinh bot.

Nhiét do dé pha v& hat chuyén tinh bot tir trang thai dau c6 muc do hydrat hoa
khéc nhau thanh dung dich keo goi 1a nhiét d§ ho hoa.

Céc hat tinh bot ¢ kich thudc khac nhau, tir ngudn khac nhau s& khac nhau vé
nhiét d¢ chuyén trang thai. Hat 16n bi ho hoa dau tién, hat bé nhat s€ ho hoa sau cung.

Qua trinh h héa ¢ tat ca cac loai tinh bot deu gidng nhau: ban dau d6 nhét caa
ho tinh bot ting dan 1én sau d6 qua mot cuc dai roi giam xudng.

Nhiét d6 ho hoa khong phai 1a mét diém ma 1a mot khoang nhiét do (nhiét do hd
héa thap nhat 1a nhiét d0 ma tai d6 céac hat tinh bot dau tién bi hoa tan; nhiét d0 ho hoa
cao nhat 1a nhiét do ma tai d6 con khoang 10% hat tinh bdt chua hoa tan).

O hat tinh bot bé ¢ ciu tao chit cac phan ti lién két v6i nhau rat bén do do viéc
pha v& hat khi ho héa ¢ hat 16n va hat nho xay ra ¢ nhiét do khac nhau.

Nhiét do hd hoéa caa mot s6 loai nguyén liéu nhu sau (bang 3.7):

Bang 3.7. Nhiét do hé héa ciia mét s6 logi nguyén liéu

TT Nguon Nhiét d6 ban | Nhiét d6 trung | Nhiét dg cudi
dau (°C) binh (°C) (c)
1 | Ngbd 62 66 70
2 | Ngo nép 63 68 72
3 Ngb giau Am 67 80 >100
(>55%)
4 | Théc 68 74,5 78
5 | LGami 59,5 62,5 64
6 |San 52 59 64
7 | Khoai tay 58 62 66

3.1.3. Cdc yéu t6 anh hwéng dén nhiét dé ho hod tinh bét
Nhiét d6 ho héa phu thude vao nhiéu yéu t6:

- Kich thuéc hat tinh bot, hat 1én bi ho hoa dau tién, hat bé nhét s& hd hoa sau
cung.

- Thanh phan amilose va amilopectin. Amilose sip xép thanh chim song song
dugc dinh hudng chat ch€ hon amilopectin von cé xu hudéng cuon lai thanh hinh cau,
nén kho cho nuéce di qua.

Vi dy: Tinh bot sin c6 kha nang h?ip thu nudc va kha nang hoa tan cao nhét. Do
1a do tinh bot c6 ciu tao 16 x6p va cdu trac khac nhau nén kha nang thim nhap cua cac
phan tir nuéc bang con duong khuyéch tan qua vo khac nhau. Diéu niy lién quan dén
kich thudc hat va ham lugng amilose. Tinh bot huynh tinh c6 kich thudc hat 16n nhét,
nudc xam nhap dé dang song ham luong amilose kha cao, s6 mach thang nhiéu nén
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c4u tric chat ch& hon 1am cho phén tir nude khoé di qua.

- Céc ion dugc lién két vé6i tinh bot cling o6 anh hudng dén d6 bén cua cac lién
két hydro gitta cac yéu t cau triic bén trong cua hat. Khi gitta cic phan cta cac chudi
c6 chtra cac ion mang dién tich cung ddu thi s& ddy nhau do d6 lam lung lay cau tric
bén trong ctia hat két qua 13 1am thay d6i nhiét ¢ ho hoa.

- Cac mudi vo co khi & nong do thap sé pha huy lién két hydro nén lam ting do
hoa tan cua tinh bot. Nguoc lai noéng do mudi cang cao s& lam giam su hydrat hoa
phan tir tinh bot va lam két tiia ching,

- Mai trudong kiém 1am giam nhiét d6 hd hoa, vi kiém 1am ion hoa timg phan do
d6 lam cho su hydrat ho4 phan tir tinh bdt tot hon.

- Céc chat khong dién ly nhu dudng, rugu 1am cho nhiét do ho hod tang lén. Anh
huong cua dung dich 20% cac duong khac nhau dén nhiét do ho hoa theo trat tu sau:

+ V6i duong : saccharose > glucose > sorbose > maltose
+ Vi rugu : glycerin > izopropanol > ethanol > propanol
3.1.4. Dj trong ciia ho tinh bt

Do trong cta tinh bot dd hod hoa cd ¥ nghia quan trong d6i v6i nhiéu san pham
thuc pham

- Tinh bt da ho hoa thudng c6 mot do trong sudt nhat dinh, 1am ting gia tri cam
quan cua thyc pham.

- Tinh bt cac hat cdc loai nép, cu, ré thudng cho hd trong sudt hon tinh bot cac
loai hat coc té.

- Céc duong thuong 1am ting déng ké do trong sudt cua ho tinh bot tir cac loai
hat cdc.

- Cac chét nhil hoa nhu glycerinmonosterat 1am hd mét trong. Cac chét hoat dong
bé mat nhu natri laurilsulfat d¢ tao phuc voi amilose cling lam tang dg trong cua ho
tinh bot.

Amilose c6 khuynh huéng thoai hoa dé dang hon amilopectin tao nén nhing
chum ket tu tr dung dich loang va nhiing “gel” khong thuan nghich tir dung dich ¢o
dac
3.2. Tinh chit nhét déo clia hd tinh bot

Mot trong nhimg tinh chat quan trong cua tinh bdt c6 anh huong dén chat lugng
va két cau ctia nhiéu san pham thuc pham d6 12 d6 nhét va do déo.

Phan tir tinh bot chira nhiéu nhom hydroxyl ¢6 kha ning lién két duge v6i nhau
lam cho phan tr tinh bdt tap hop lai d6 s¢ hon, gitt nhiéu nudc hon khién cho dung
dich c6 do dac, do dinh, d6 déo va dd nhét cao hon, do d6 cac phan tir di chuyén kho
khan hon. Tinh chat nay thé hi€én manh mé hon ¢ nhiing tinh bdt loai nép (giau
amilopectin)

Yéu t6 chinh anh hwéng dén do nhét ciia dung dich tinh bét la:

- Puong kinh biéu kién ctia phan tr hodc cia cac hat phan tan. Puong kinh nay
s€ phu thudc vao cac yéu to sau:
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+ DPac tinh bén trong cua phan tor nhu khéi luong, thé tich, cau tric va su bat ddi
xtng cua phan ttr.

+ Tuong tac cua tinh bot véi dung mdi gdy anh hudng dén su truong ng, sy hoa
tan va cau hydrat hoa bao quanh phéan tt.

+ Tuong tac ciia cac phan tir tinh bot v6i nhau quyét dinh kich thude tap hop.

- Nong do tinh bot, pH, nhiét do, céc ion Ca™, tac nhan oxy hoé, céc thubc thir
pha hiy cau hydro déu lam cho tuong tac gitra cac phén tir tinh bot thay doi do do lam
cho dd nhot thay doi theo.

- Po nhét clia tinh bot ting 1én trong moi trudng kiém vi kiém gay ion hoa cac
phéan tir tinh bdt khién cho chung hydrat hoé tot hon.

- Cac mudi khi ¢ ndng do thap anh huong khong dang ké dén do nhdt cua ho tinh
bot. nhung khi & nong do cao s€ lam ting do nhdt vi khi d6 mudi s€ chiém lay cac
phan tir nude.

- Khi thém dudng saccarose vao ho tinh bot ngd 5% s& lam ting gia tri cuc dai
cia do nhot. DO bén cua h¢ keo hd tinh bot s€ bi gidm cung vdi su tang lugng
saccharose.

- Khi d9 pH thay doi trong gi6i han 4+7 thi do nhot cia ho tinh bot thay doi
khong dang ké. Néu st dung dém citrat thi s€ anh huong dén d§ nhot nhi¢u hon.

- Thyc pham c6 pH thap, c6 thé dung tinh bt ddc biét co chira cac lién két ngang
dé ngan ngura tdc dung thuy phéan cta acid. Tuy nhién néu san pham c6 chira nhiéu
duong s€ kim ham sy truong nd cua hat tinh bot nén coi nhu khong chiu sy anh huong
cua acid.

- Céc acid béo thuong lam ting d6 nhét nhung sy ting khong nhu nhau ddi voi
cac tinh bot khac nhau.

- Pa s6 cac chat hoat dong bé mat thuong lam tang nhiét do dé hd c6 duoc do
nhat cuc dai. Nguoi ta thuong dung monoglyceride dé l[am tang cac cau truc cua khoai
tay say kho dang hat ciing nhu dang vay. Cac chat nay cling c6 tac dung ngan ngua su
tao keo trong san pham co6 chua tinh bot.

N6i chung da sb cac chat hoat dong bé mit dung trong san pham thuc phim déu
tao phuc voi amilose.

3.3. Kha ning tao gel va thoai hoa cia tinh bt
3.3.1. Kha nang tao gel

Dung dich tinh bot khi dé nguoi thi cac phan tir s& tuong tac v6i nhau va sap xép
lai mot cach co trat tu dé tao gel (hinh 3.9).

Pé tao duogc gel thi dung dich tinh bot phai c6 do dam dic vira phai, phai dugc hd
hoé dé chuyén tinh bot thanh trang thai hoa tan va sau do dugc dé ngudi ¢ trang thai
yén tinh.

Gel tinh bot khac voi gel protein 1a trong gel chi ¢6 duy nhét cac lién két hydro
tham gia.

Vi tinh bot chita ca amilose va amilopectin nén trong gel tinh bot c6 ving két
tinh va ving vo dinh hinh. Vung két tinh dugc hinh thanh do cac phan tir amilose va
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cac doan mach amilopectin két dinh voi nhau. Con ving v6 dinh hinh do cac dai phan
tu nhiéu nhanh amilopectin tao nén.

Gel tao ra tir amilose thuong cimg va dan hdi kém (tinh chét két tinh), con gel tao
ra tir amilopectin (tinh b6t loai nép) thi déo dai hon (tinh chat vo dinh hinh).

Tinh bot co thé dong tao gel vai protein, nhd twong tic ndy ma kha ning giir
nudc, do cung va do dan hoi cua gel protein dugce tot hon. Pay 1a co s¢ dé ho tinh bot
lam chat phu gia tao gel voi protein trong cac san pham gio cha.

Hinh 3.9. M6 hinh tao gel tinh bot

Vidu:
Cong nghiép thyc pham st dung rong rii gelatin dé tao gel, lam dac va tang do

ben Gelatin ¢ dang long trong qua trinh san xudt va tr¢ thanh dang ran trong san pham
cudi cung va dan dén cam giac chung 1a ngon miéng,

Ha Lan d3 san xuat duoc tinh bot khoai tdy méi c6 ham luong amilopectin cao,
c6 cac tinh chat hiu nhu dong nhét véi gelatin. Loai tinh bot mdi nay c6 kha ning tao
thanh va giai phong cac gel mdt cach thuan nghich tuy thudc vao nhiét do, trong khi
tinh bot thong thuong khong thé tao duoc gel mot cach thuan nghich theo nhiét do nhu
vay

3.3.2. Sw thodi hoad

Gel tinh bot néu dé yén trong mot thoi gian dai va ha nhiét do tir tir ching s& co
lai, mét lugng dich thé s& tach ra, khéi gel trd nén ctng lai, gion va co thé bién dang
nGt, gy v& bé mat. Qua trinh d6 goi 14 su thoai hoa. Qua trinh ndy cang ting manh
néu gel dé lanh dong roi sau d6 cho tan gia.

Nguyén nhan ctia su thoai hoa 1a do su hinh thanh nhiéu cau hydro giita cic phan
to tinh bdt (Iam cho ching dinh hudng, tu két tinh v&i nhau ma khong can phan tu
nuéc). Do amilose c6 mach thang nén dinh huéng véi nhau dé dang va tu do hon céac
phan tir amilopectin, vi thé hién tugng thoai hoa gan nhu chi xay ra voi amilose.

Sw thodi hod gom 3 giai doan:
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- Pau tién cac mach dugc udn théng lai;
- Tiép dén vo hydrat hoa bi mat va cac mach duoc dinh hudng;
- Céc cau hydro dugc tao thanh gitta caic nhém OH.

Tbc do thoai hoé’téng khi giam nl}iét do, dat cuc dai o pH=7, 6 pH > 10 sé khéng
c6 thoai hoa, pH < 2 toc dd thoai hoa rat nho, MgSO, lam tang toc do thoai hoa.

Gel amilopectin da thoai hod c6 thé tré lai gel ban dau khi dun néng tir 50+60°C,
nhung sy thoai hoa amilose thi khong thé khac phuc duoc, ngay ca khi dun nong & ap
suat. Su khac biét nay c6 thé la do viung ket tinh kha 16n dugc tao ra bdi amilose.

Nhitng tinh bt ctia ngd nép, thoc nép trong cac thuc pham dang long khi bao
quan ¢ nhiét d6 thap van bén khong bi phan 16p va khong bi thodi hdéa. Tinh bdt loai
nay c6 do trong suot cao va kha nang lién két véi nudc rat 16n.

Su thoai hoa thuong kém theo tach nudc va dic lai ciia san pham dang ntra long
cling nhu gay cung lai cia cac sdn pham nhu: banh mi, com, banh chung, banh tét.

Khi tinh bot da bi thoai hoa thi enzyme amilase tac dung rat han ché, vi thé trong
cong ngh¢ san Xuat rugu etylic tir tinh bot, hodc san xuat mat tinh bot, nguoi ta o
gang ngin ngtra hién tuong thoai hoa tinh bot dé nang cao hi¢u sut thu hoi, bang céach
dich hoa khéi nu bang acid, enzyme, 1am ngudi nhanh khéi nau.

3.4. Kha néang tao hinh cua tinh bt
3.4.1. Khd nang tgo mang

Pé tao mang cac phén tir tinh bot s€ dan phang ra, sap xép lai va tuong tac truc
t1ep v6i nhau bang lién két hydro hodc gian tiép qua phan tir nudc. Pay co thé goi 1a
“gel 2 chiéu” cua tinh bot.

Dé thu dugc mang tinh bot can phai di tir dich ho tinh bot c6 nong do thich hop
da duoc ho hoa so bd.

Bé mdt tao mang cé thé cé nhiéu kiéu:

- Kiéu trang banh: rat pho bién 1a nghé cd truyén cia nhiéu lang nghé Viét Nam
duoc nghién ctru co gidi hoa va ty dong hoa.

- Kiéu gia cong nhiét 4m trén bé mat kim loai phang va nhin bang cach rot dich
tinh bdt thanh 16p mong roi gia nhiét thich hgp. P& mang khdi bi dinh sau khi kho, co
theé phét mot it parafin dé tro hoa bé mat kim loai.

Viéc hinh thanh mang ¢ thé xdy ra 3 giai doan:

- Giai doan 1: nuéc bdc hoi trén bé mit ndong do tinh bot ting 1én, cac hat tinh bot
dich lai gan nhau, hudng tir bién vao tim dudi tic dung ciia dong méi truong, phén tan
sap x&p lai thanh 16p “don hat” dac.

- Giai doan 2: nuéc nam gilta cac hat tiép tuc bdc hoi. Cac hat tiép xtic nhiéu
hon va bi bién dang. Strc cang bé mat cd vai tro rat 1on, khuynh hudéng lam co bé mat
cua h¢ thong. Muc do bién dang cua cac hat phu thudc vao modun va d§ nhét cua
chdng. Co thé cho thém vao cac chat déo d¢ tao cho mang c6 d dong thé hon.

- Giai doan 3: khi tiép xtic v6i nhau cac hat bat ddu thé hién Iyc cb két. Cac tinh
chat co ly ciia mang s€ phu thudc vao cac hién tugng xay ra trong giai doan nay.
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Khi kho thé tich cia mang bi giam dan dén sy co ngdt mang cang 16n khi ndng
dd tinh bdt cang nho va su hydrat hoéd cang cao. Do d6 nguoi ta thuong thém cac chat
pha loang dé giam su hydrat hod va do d6 giam su co ngot.

Qua trinh boc hoi nudc tw mang xay ra theo 5 giai doagn sau:
- Giai doan 1: sy boc hoi nudc xay ra tir bé mat ty do cua chat 1dng

- Giai doan 2: trén bé mit tao mang tao ra 16p thé gel nhét do d6 nude phai thang
trd luc cua lop nay.

- Giai doan 3: hinh thanh ciu tric.

- Giai doan 4: bdc hoi clia nudc solvat hoa 1a nude lién két bén vimg hon véi tinh
bot. Ngoai ra nudc phai thang trd luc cia 1op mang da tao thanh.

- Giai doan 5: do két qua ctia bc hoi mang duoc tao ra.

Pé thu duoc mang tinh bot c6 tinh dan hdi cao ngudi ta thém cac chat hoa déo dé
lam tang khoang cach gitta cac phan ti. Chat hoa déo thuong cé ciing ban chat hoa hoc
nhung c6 trong lugng phan tir bé hon. V&i mang tinh bot thyc pham ngudi ta thuong
ding glycerin lam chét héa déo. Ciing c6 thé thu dugc mang tinh bot tir dung dich tinh
bot hoa tan trong kiém sau d6 tai sinh lai.

Mang tinh bot trong subt va dan tinh cao ciing c6 thé thu dugc bang phuong phap
nhiing. Chuan bi dung dich tinh bdt ciing gidng nhu phuong phap trang trén ban kim
loai ¢ trén. Dung dich tinh bot phai c6 do nhdt thich hop, dé phu kin déu bé mat ban
phim. Sau d6 duoc gia nhiét & nhiét d6 thich hop dé lam chin tinh bot .

Ciing can luu y d6i khi mang thu duoc gion, dé& bi rach 1a do khi tao mang da
dong thoi x4y ra hai qué trinh sau:

- Su giam dan dan thé tich ctia chat tao mang (tinh bot) do nude bi boc hoi.

- Sy hinh thanh dan dan va su vitng chic hoa cau trac cuc bd dan téi 1am mat do
chay va lam xuat hién mdt dd bén nao d6 ¢ trong mang con chua dugc hoan chinh.

Ta déu biét bé mit kim loai cling nhu bé mat ban phim 1a nhilng bé mit rin
khong c6 kha nang thay d6i kich thude chiéu dai cua minh, do do trong mang s& phat
sinh ra tng suat ndi. Néu tng sudt nay bé hon do bén cua cdu tric da hinh thanh lac
d6, thi khi co ngét khong lam rach mang. Néu tng sudt nay 16n hon d6 bén cua ciu
trac mang lac d6 thi mang bi rach. C6 thé khac phuc cac hién tuong trén bang cach
tang nhiét do tao mang 1én mot it de tang chuyén dong nhiét cua cac hat tinh bot do do
s€ pha v& ciu tric mai tao ra. Hoac bang cach tang su tao cau truc dé mang vua tao
thanh bén va dan hoi dé khong bi dit khi co ngét (thudng thém chét hod déo).

3.4.2. Khd nang tao sgi

Tinh bot c6 kha ning tao sgi, chinh nho kha ning ndy ma ngudi ta san xuat mién,
ban. So do quy trinh san xuat bun twoi dugc mo ta ¢ hinh 3.10.

Qua4 trinh san xuat mién, bun nho phuong phap ép dun nudc nhiét qua cac giai
doan sau:

- Cho tinh bot di chuan bj qua modt ban c6 duc 16 véi duong kinh thich hop
(>1mm). Cac phan tir tinh bot s€ ty dinh hudng theo chi¢u ctia dong chay. Cac phan tir
tinh bt c6 xu hudng kéo cang ra va tu sap x€p song song vdi nhau theo phuong cua
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trong luc.

Nghién

!

Loai bo nudc

!

HO héa mot phan

Phéi tron

Nudc

A 4

A 4

Tao hinh

!

Gia nhiét
'

Lam nguoi

Hinh 3.10. Quy trinh san xudt bin twoi tir gao

- Céc soi da hinh thanh vira ra khoi khudn kéo con uét duoc nhung ngay vao bé
dung nudc dé dinh hinh nho tac dung cia nhiét. Cac phan tir da dugc dinh hudng tung
s0i s& tuong tic v6i nhau va véi nudc bang cau hydro dé hinh thanh soi mién.

- Céc soi da hinh thanh duoc kéo ra khéi bé nude rdi nhing tiép vao be chua
nuée lanh dé cac phan tir lién hop lai v61 nhau dugce chat ché va tao nhleu cau hydro
gifta cac phan tir. Sy két tinh tmg phan s& lam ting d6 bén co hoc va sy gan bo cac soi
v61 nhau.

- Cac soi tiép tuc gia nhiét dé khir nuée cling nhu dé lam tang luc cd két va do
cung.

Céc sgi dugc tao thanh tir nhitng tinh bdt giau amilose (tinh bt dau xanh, dong
riéng...) thuong dai hon, bén hon nhiing s¢i lam tir bot thong thuong (tinh bot gao,
tinh bot ngo).
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Ciing c6 thé thu dugc soi amilose bang cach hoa tan amilose trong dung dich
nuée 10% formaldehyde, 120°C, pH = 3. Sau do6 ¢ép dun dung dich qua bé dong tu co
chura hydrat amon hoac hydrazin va mudi vo co natri phosphat.

3.5. Kha nang tao mang bao

Mang tinh bot giau amilose c6 tinh chat dic biét nhu khong thim ddi véi oxy va
chat béo nén dugc dung de bao thudc vién, lam tai de dé dung chat béo long.

Amilose di sy phun ¢6 thé bao thudc bang phuong phap ¢p truc tiép thay cho
phuong phap tao hat am. Nhiéu thuoc khong thé ép tryc tiép ma can phai dua thém
mot s6 ta dugc dé dat dugc mot s tinh chat nao d6. Vi amilose c6 thé tao ra duoc
murc d ran bat ky vi khi vao dich da day mang nay s€ bi phan hiy. Kha nang tuong
tac v6i amilose véi thude khong dang ke.

3.6. Twong tic véi cac chat khac
3.6.1.Khd ning dong tao gel véi protein

Tinh bot c6 thé twong tic v4i protein 1am cho san pham c6 tinh chat co 1y nhat
dinh nhu: d6 dan hoi, do cing cing nhu kha nang gitr nude cua protein tang 1én. Khi
do6 ca tinh bot va protein sap x€p lai phan tir tao thanh gel va tuong tac véi nhau do goi
1a kha nang dong tao gel cua tinh bot véi protein.

Chinh nho kha ning ndy cua tinh bot ma cac gel protein trong cac san pham nhu:
gio, cha ... c6 dugc nhitng tinh chat luu bién cling nhu nhirng tinh chat cam quan hap
dan hon.

3.6.2. Khd ning phong né ciia tinh bjt

Khi tinh bt twong tac véi chat béo ¢ nhiét do thi thé tich khdi tinh bot sé ting
1én rat 16n va trd nén rong x6p. Pong thoi nhiét 1am tinh bot hd hoa va chin nhung
khong khi cling nhu cac khi ¢ trong khéi tinh bot khong tham qua 16p mang tinh bot
d3 tim béo do d6 s& gidn né va 1am tinh bot phong no.

Céc tinh bot amilopectin (tinh bot nép) c¢6 ciu tric chit ché va kha ning khong
tham khi 16n do d6 c6 kha nang phong nd 16n.

Véi cac tinh bot oxy hoa thi kha niang nay lai cang manh, nhat 14 khi san pham
chtra tinh bot c6 két cau rat chat. Po 1a co s¢ dé sadn xuat cac san pham nhu banh
phong tom, phong nam.

3.7. Tinh chit co cu tric cia tinh bt

Hb tinh bdt c6 nhitng tinh chit co cdu tric nhit dinh nhu d6 bén, do déo, 4o dan
hoi... Cac tinh cht ndy chju nhiéu anh huong cia nhidu yéu to khéc nhau. Khi tac
dong co hoc thi cac cau trac da bi pha huy s¢ khong duge phuc hdi theo thoi gian. Khi
1o hoa thudng xay ra sy ting bén mang cdu truc cta hé théng tirc 13 ting tinh chat
cling va giam tinh chét co gian.

Céc chit da dién ly c¢6 anh hudng dén sy tao cdu trac va do bén caa hd tinh bot.
Céc chat polyacrylamit, natri alginat, carboxyl metyl cellulose khi thém vao khung cau
tric cia ho tinh bot 2% s& giam do bén cau tric va do nhét ciia hd nhung lai lam ting
tinh dan hoi va tinh déo ciing nhu kha ning dinh.

Khi bao quan, ndng d6 chit kho cang 16n thi qua trinh tao cau trac trong gel s&
xay ra cang nhanh.
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Tinh chit co cdu triic cua ho tinh bot s& thay d6i khi thém mot lugng nho céac
cation Ca**, Mg®*, Na".

4. CAC PHUONG PHAP BIEN HINH TINH BOT

Trong thyuc té san xuat, mg vdi mdi mot san pham thuc pham thuong doi hoi mot
dang tinh bot hoac mot dan suat tinh bdt nhat dinh.

C6 san pham yéu ciu tinh bot giau amilose lai c6 san pham yéu cau tinh bot
thuan nhat amilopectin. Cé san phiam can dang tinh b6t c6 do hoa tan t6t, c6 dang can
tinh bot bén khong bi thodi héa & nhiét do thap. C6 loai can dd déo do trong, co6 loai
khong mong mudn nhitng tinh chat do. Vi vay, dé c6 duogc nhitng loai hinh tinh bdt
phu hop ngudi ta phai bién hinh tinh bot .

Muc dich ciia bién hinh tinh bét nham:
- Cai bién cac tinh chat ctia san pham;
- Tang gia tri cdm quan;
- Tao mat hang mai.
Duea vao ban chdt cia phiong phdp cé thé phén logi cdc phirong phdp nhw sau:
- Phuong phap bién hinh vat 1y;
- Phuong phap bién hinh hoa hoc;
- Phuong phéap bién hinh bang enzyme.
4.1. Phwong phap bién hinh vat ly
4.1.1. Trén véi chit rin tro
Tinh bot c6 a1 luc véi nude nhung néu hoa truc tiép vao nuoc thi s€ b1 von cuc.

C6 thé 1am cho tinh bot phan tan tot vao nude néu dau tién dem tron tinh bot véi
chat ran tro. Khi trdn dong déu sé€ lam cho cac hat tinh bot cach biét nhau vé vat ly do
do s€ cho phép ching hydrat héa mot cach doc 1ap va khong két thanh cuc.

Luc d6, tinh bdt c6 nhiing tinh chat nhu mong muén.
4.1.2. Bién hinh bing hé héa so bj

Tinh bot ban déu dugc hd hoa trong mot lugng thura nudce, sau do sdy phun hoic
sy thung quay. Duoi tac dung nhiét am lam dut cac lién két giira cac phan tir, lam pha
v cau trac cua cac hat tinh bot khi ho hoéa, ciing nhu sé& tai lién hop mot phan nao do
céc phan tir khi sdy sau nay.

Tinh bot hd hoa so bd co nhiing tinh chit sau:

- Truong nhanh trong nudc;

- Bién ddi cham céc tinh chét khi bao quan;

- Bén khi & nhiét d6 thap;

- C6 @6 dic va kha nang giit nudce, giir khi tot.

Do d6 nguodi ta thuong dung tinh bot ho hoa so bo nay trong moi truong hop khi

can d6 dic, giit nudc ma khong cin nau. Tinh bot loai ndy néu di tur tinh bot
amilopectin thi s& lam ting d6 “twoi” cho san pham, ting do trong sudt, 46 dan hoi
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cling nhu 1am bén d6 nhot.

Dung tinh bdt hd héa so bd con tranh ton that cac chat 'bay hot trong banh ngot,
gitr duge chat béo va bao vé chat béo khoi bi oxy héa khi sdy kho, lién két am va 6n
dinh 4m trong cac san pham thit.

Tinh bdt hd hoa so bd cling dugc dung dé huyén phu hoéa cac tinh bot, tinh bot
thod cling nhu cac chat khong hoa tan tuong tu khac. Eter oxyt cia tinh bot dudi dang
ho hoéa so bd duoc sir dung trong san xuat kem rat c6 hi€u qua.

Amilose hodc tinh bot giau amilose (trén 60% amilose) néu khuéch tan vao
nude dudi ap suat cao hon ap suat khi quyén roi sau d6 sdy kho thi khong bi thoai hoa.
Ngum ta thuong thém tinh bot hd hoa so bd vao cac dung dich khoan (khi khoan cac
giéng ddu mo) nham giit cho dung dich khoan mét luong nudc can thiét.

4.1.3. Bién hinh tinh bjt bang gia nhiét khé ¢ nhiét dg cao

Dextrin 13 san pham phan giai nita voi ctia tinh bot. V& ban chat, dextrin 1 nhiing
manh phan tir tinh bot c6 dang mach thang, mach phan nhanh hodc mach vong.

Duea vao phirong phdp thu nhén dextrin, ¢é thé phan ra 4 nhom:

- Dextrin thu dugc bang tac dung ciia enzyme amilase trén tinh bot.

- Dextrin thu dugc bang tac dung ciia vi khuan Bacillus macerans trén tinh bot.

- Dextrin thu dugc bang tac dung thiy phan cia acid trong méi trudng nudc.

- Dextrin thu dugc bang gia nhiét khi c6 mat mot it acid hodc gia nhiét kho goi 1a
pirodextrin.

Thuc té pirodextrin thu dugc khi gia nhi¢t tinh bot kho & nhiét do 175+195°C
trong thoi gian 7+18 gio.

Phuong phéap ché tao pirodextrin nhu sau: phun acid (véi luong 0,05+0,15%
trong lugng tinh bot) vao tinh bt c6 do am khoang 5%. Cé thé dung AICI; lam chat
xuc tac. Cing co thé cho thém cac tac nhan kiém tinh nhu calci phosphat, natri
bicacbonat hoac tritanolamin lam chat dém (dé lam giam bdt d6 acid khi ¢ nhiét do
cao). Sau khi say nhe tinh bdt dén d§ am tir 1+5% thi tién hanh dextrin hoa trong thiét
bi tron c6 gia nhiét bang hoi, bang dau hodc dot nong truc tiép. Dextrin hoéa xong thi
lam nguoi.

Khi dextrin hoa thuong xay ra 2 phan ung sau:

- Phan giai tinh bot thanh san pham c6 khdi lugng phan tir thap hon;

- Phan {mg tai tring hop cac san phim vira méi tao thanh & trén cha yéu bang
lién két 1-6 tao cau truc c6 do phan nhanh cao.

O giai doan dau phan mg thuy phan 13 chii yéu, nén d6 nhét cua tinh bot e nay
bi giam rat manh. Khi tdng nhiét d¢ 1é€n thi phan Gng tai trung hop mdi tré thanh phan
ung chinh. Ngoai ra ¢ nhi¢t d6 cao con xdy ra phan tng chuyén glucozit: cac lién két
1-4 glucozit khong bén trong amilose lic nay sé chuyén thanh lién két 1-6 bén hon.

Duéi tac dung ciia nhiét do, tinh bot d bi bién hinh mét cach sau sic, do do
nhiéu tinh chat ciing bi thay d6i theo, d6 hoa tan tang, ham luong dextrin tang, dudng
khir tang roi giam, d6 nhot giam, mau sac thay doi.

Phu thudc vao nhiét do¢ ta s€ thu dugc dextrin tréng (95+1200C), dextrin vang
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(120+180°C), pirodextrin (170+195°C). Dextrin tring c6 d6 hoa tan cao trong nudc
lanh thay doi tir 0% dén 90% va c6 muc do phan nhanh trung binh xap xi 3%. Dextrin
vang thuong c6 mau tir vang nhat dén nau sim va c6 do hoa tan rat dang ké, c6 muc
d6 phan nhanh trung binh trén 20%. Pirodextrin ¢c6 mirc do phan nhanh tir 20+25% va
c¢6 khéi lwong phén tir 16n hon dextrin vang do d6 dung dich ciing bén hon.

Mirc do twong quan giita cac dextrin theo so d6 hinh 3.11.

Dextrin hoa khi nhiét Dextrin hoa khi nhiét
do tha, A dé cao
o thap Téng d¢ phan nhanh '
Tinh bt (truong) ' Pirodextrin
Tang nhiét do
S ;? Q Q 5 8
5 = [oo ) (oo 8 = '>_<'_
=35 & = || &3
S8 = & & S
g2 || = = || &8
ax 2 g & x
A J Téng d¢ phan nhanh \A
Dextrin trang Dextrin vang

Tang nhiét do

Hinh 3.11. So' d6 twong quan giita cdc dextrin
Tac dung cua dextrin:

- Dung dich dextrin c6 kha ning tao mang, dinh két cic bé mit dong nhat va
khong ddng nhat. Thuong dung dextrin 1am chat lién két va chat keo dinh dé pha son.
Do dextrin ¢6 do nhot th?ip nén co thé dung & nhiét d6 cao ma van bén. Pd hoa tan
trong nudc lanh ctia dextrin cao hon tinh bot.

- Thuong dung dextrin trang, dextrin vang, pirodextrin dé pha keo dan phong bi,
dan nhan chai, bang dinh, thung cacton....

- Keo dextrin c6 thém cac phy gia dé 1am bién ddi tinh chét cac dung dich va cta
mang dextrin. Natri tetraborat 1a mot trong nhiing phu gia dugc dung rong rai cung véi
dextrin. C6 thé thém borat dén 20% khdi luong cta keo. Thém borat s& lam ting do
nhét ciia dung dich dextrin, ting d6 bén va kha ning dinh ciia no.

- Puong, mat ri, glycerin va cac hop chat polyhydroxyt thém vao keo dextrin dé
tang tinh déo ctia mang va giam do don khi do am thap. Cac dextrin dugc dung dé ho
SO1.

- Pirodextrin con dugc dung dé lam chat lam déac cho céc thuéc nhom sgi, dung
lam dung moi va chat mang cac chat mau.

- Trong cong nghiép dugc dextrin trang dugc dung lam dugc dung lam nggén
thirc an cacbon dong hoa cham thay cho glucose khi diéu ché mot s6 khang sinh bang
phuong phéap 1én men.
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4.2. Bién hinh tinh bdt bang phwong phap héa hoc
4.2.1. Bién hinh béing acid

Duéi tac dung ciia acid mot phan cac lién két giita cac phan tir va trong phan tir
tinh bot bi dat. Do d6 lam cho kich thudce phan tr giam di va tinh bot thu duoc nhimg
tinh chat méi. Trong san xuat cong nghiép, nguodi ta cho khuéch tan tinh bot (huyén
phu tinh bot 12+15°Be) trong dung dich acid v6 co ¢6 ndng do 1+3%, roi khudy déu &
nhiét do 50+55°C trong 12+14 gid. Sau d6 trung hoa, loc rira va say kho.

Ciing c¢6 thé thém mot luong nhé mudi Cr® vao huyén phu tinh bot da acid hoa
nhu thuong 1€. Gitr huyén phu tinh bot & nhiét d6 trén cho dén khi khir hoan toan cr¥,
kiém hoa dén pH = 8+9, acid hoa nhe nhang dén pH = 6. Loc, rtra tinh bt va say kho.

Tinh bét bién tinh bang acid, so véi tinh bot ban dau cé nhitng tinh chdt sau:

- Giam ai luc voi iod,

- BJ nhot dac trung bé hon;

- Ap suét tham thau cao hon do khéi lwong phan tir trung binh bé hon;

- Khi h6 hoa trong nudc néng hat truong nd kém hon;

- Trong nudc 4m c6 nhiét do thap hon nhiét d6 hd hoa thi d6 hoa tan cao hon;

- Nhiét d6 hd hoa cao hon;

- Chi s6 kiém cao hon.

Tinh bét bién hinh logi nay thuong dwoc dimg trong cdc linh vuec:

- Vi c6 do nhot thap nén duge dung trong cong nghiép dét dé hd soi;

- San xuit keo dong,

- Trong san xuat gidy, 1am bong gidy dé ting chét lugng in va ting d6 bén do6i véi
s mai mon.
4.2.2. Bién hinh tinh bjt bang kiém

Trong moi trudng kiém, tinh bdt hoa tan rat d& vi kiém 1am ion hoéa timg phan va
do do6 1am cho su hydrat hoa tot hon.

Kiém c6 thé pha huy tinh bot tir dau nhom cudi khir thong qua dang enol dé cubi
cung tao ra nhiing hgp chat c6 mau kiéu humic. Su pha huy kiém cling c6 thé xay ra
ngiu nhién & giita mach nhét 14 khi c6 mit oxy va c6 gia nhiét.

San pham banh tro 13 két qua ciia sy bién hinh tinh bot bang kiém dya trén
nguyén ly d6. Trong thuc té ngudi ta thuong xir Iy hat gao nép bang mot hdn hop cac
oxyt kim loai ctia nudc tro c6 tinh kiém vira phai va hai hoa (trong thanh phan cua
nudc tro thudong cod cac oxyt nhu K,0, Na,O, MgO, Ca0O, Fe,0s..., sau d6 goéi lai va
nau.

San pham thu duoc chang nhting c6 trang thai dong thé, nhuyén, min, dai, déo
ma c¢6 mau nau dep, duoc bd sung thém nhiing nguyén t6 c6 trong tro, do do gia tri
dinh dudng tang 1én.

4.2.3. Bién hinh tinh bét bang oxy hoa

Thong thuong tinh bot duge 0xy héa bang hypoclorit. Quy trinh bién hinh tinh
bot theo phuong phap oxy hda véi tac nhan oxy hoa 1a NaOCI chira 6% clor tu do
(hinh 3.12).
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Hinh 3.12. Quy trinh bién hinh tinh bét theo phwong phdp oxy héa

Cho dung dich natrihypoclorit c6 chira 5+10% clor ty do (hodc nudgce javel) vao
huyén phu tinh bot c6 néng do 20+ +24%Be va c6 pH= 8+10 (bang cich thém NaOH
lodng, néu pH cao hon thi mirc d6 oxy hoa bi giam), khudy déu ¢ nhiét do 21°C+38°C.

Sau khi dat duoc mitc d6 oxy héa can thiét (thuong 4+6 gio) trung hoa huyén
phu dich tinh bot dén pH = 6+6,5. Tach clor ty do bang dung dich natribisulfit. Rira
tinh bot bﬁng nude, loc rdi séiy dén d6 4m 10+12%.

Nét ddc trung cua tinh bot dd dugce oxy hoa 1a do trang, tinh bot cang trang thi
mirc d6 oxy hoda cang cao. Trong phan tir ctia tinh bot oxy hoda tao ra cac nhém
carboxyl va carbonyl, dong thoi xay ra phan ly mot s6 lién két D-glucozit, do d6 lam
giam kich thudce phan ta.

Déi véi tinh bot loai nay, sy hd héa xdy ra nhanh hon & nhiét do thap hon, con do
nhét cia ho thi ting cham hon & tinh bot chua bién tinh. Dich ho tinh bot da lam ngudi
c6 d6 chay va do trong sudt 16n hon ¢ tinh bot ban dau. Néu mirc do oxy hoa khé cao
thi hat trong qua trinh ho hoéa bi phé hily hoan toan va tao ra dung dich trong suét. Néu
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dua Ién bang kinh 16p EIC‘A) rat mong ctia tinh bot oxy hoa rdi dé kho thi thu duge mang
mem, rat trong va rat dé hoa tan.

Tinh bot oxy hoa duoc st dung dé ho bé mit trong cong nghiép san xult gidy, dé
ho soi bong, sgi pha va to nhén tao trong cong nghi€p dét, chat 1am dac trong cong
nghiép thuc pham.

Hién nay tic nhan duoc dung phd bién hon van 1a hypoclorit. Dung dung dich
Natri hypoclorit c6 chira 5+10% clor ty do hodc dung nudce javel co chira 6% clo ty do.

Tinh bot kho khudy tron trong nudc va NaOH 0,01N thanh huyén phu tinh bot cd
nong do 33+34% va c6 pH=8+10. D€ bien hinh cho dung dich NaOCl c6 chira 5+10%
clor tuy do, khuay dé}l 0 nhiét do 21+38~0C cho Qén khi dat murc d’cf) oxy hoa can thiét
(4+6 gi0). Sau do tien hanh trung hoa hon hop bang HC1 0,01N dén pH=6+6,5.

Pé tach ler tu do con l‘ai dung natrithiosunfat O,}N, dé kiém tra qua triph tach
clo hoan toan tién hanh thur bang qdung dich KI 0,IN. Néu con clor tu do sé day I tao
thanh I, 1am cho ho tinh bdt chuyén sang mau xanh.

Tiép tuc cho Na,S,05 cho dén khi khong con clor tu do. Tién hanh rta lai bﬁng
nuéce va ly tAm nhiéu lan cho dén khi thir cac chét hoa tan trong nude khong con nira.
Pé thr xem con mudi luu huynh khong ding H,SO, va dun nhe. Néu c6 két tia luu
huynh mau vang xuit hién, sau khi tach hét cac chat hoa tan, tién hanh sy 35°C dén
d6 am 10+12%, nghién nho, sang va bao quan.

4.2.4. Bién hinh tinh bt bang xir Iy t6 hop dé thu nhan tinh bét keo dong

Cho vao huyén dich tinh bot c6 ndng d6 24-25°Be va c6 nhiét do 42+45°C (Pha
tinh bt v6i nuée 4m c6 t°= 50°C) dung dich HCI 10% v&i lwong 1+15% so v6i huyén
dich. Khuay d€u lién tuc huyén dich tinh bot roi cho dung dich kali permanganat 5%
(0,15+[,25 % so voi khoi lugng kho cua tinh bot) va cat gitt ¢ nhiét dC)‘ trén cho dén
khi mat mau thuong khong qua 20 phut. Sau dé gan va rua tinh bot bang nudc cho
dén khi nudc rora khong con phan ung acid.

Khi t6 hop nhu vay s& xay ra qua trinh oxy héa tinh bot bang oxy va cd thé bang
ozone thoat ra trong phan tmg. Ngoai ra con xdy ra phan Ung thuy phan timg phan tinh
bot dudi tac dung cua acid.

Két qua cing voi sy ting mire d6 bién hinh thi khoi lugng phén tir tinh bot, do
nhdt va nhiét do ho hoa sé giam.

Tinh bot bién hinh nay c6 kha nang keord(}ng cao, khong con mui dac biét va co
do trang cao. Dung tinh bdt keo dong lam chat 6n dinh trong san xuat kem, dung thay
the agar-agar va agaroit.

4.2.5. Bién hinh tinh bt bing cdch gin thém nhém phosphat

~ C0 thé bién hinh tinh bét thanh tinh bot phosphat dé tinh bot thu dugc nhimg tinh
chat mdi. Khi mot nhom chirc cua H3PO, duoc ester hda véi nhom -OH cua tiqh bot
thi dugc tinh bot phosphatmono ester hay tinh bot dihydro (dinatri) phosphat. Néu hai

nhom chuc H3PO, dugce ester hoa thi tao ra phosphat hai tinh bdt hodc hai tinh bot mot
hydro (mononatri) phosphat.

Tinh bét dihydro phosphat

Pun néng hdn hop tinh bot va mudi phosphat hoa tan trong nudce, s& thu duge
tinh bdt dihydro phosphat.
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C6 thé say kho hon hop tinh bot (co6 W = 40%) v6i mudi orto phosphat mononatri
dén d6 am 10% sau d6 d6t nong trong 1 gioy, t = 120+140°C.

ao O NaO @)
Tb|— OH N P/ — > a b P/ H,0O
Ho” \OH Ho” \o— o

Ciing c6 thé say kho hén hop tinh bot wdt va mudi natri trlpoly phosphat dén do
am 5+10% sau d6 dot nong trong 1 gio 6 120+ 130°C. Lam ngudi, rira bang nudc va
sdy kho. Vi cach nay co thé thu duoc phosphat tinh bot c6 muc do thay thé 0,02 va co
chtra gan 0,4% phospho duoc lién két:

a0 )
\ F/
NaO/ \o NaO 0]

O—P—ONa + [Tb]—oH —> P + NaghP0,

NaO\ /o NaO o) _

P
NaO/ \o

Tinh bot phosphat c6 dd nhét cia hd cao hon tinh bot dau (hd c6 nong do 1,8%
c6 cung do nhot nhu ho tinh bot dau c6 nong do 4,3%).

Hb ester monophosphat tinh bot c6 d6 trong sudt cao, dd nhdt 16n va bén ddi véi
su thoai hoa khi tan gid. HO tinh bdt nay giong gelatin, tao dugc mang trong suot va
dan hoi.

Tinh bot dang nay duoc dung lam chat don trong mot loat cac san pham thyc

pham. Ngoai ra tinh bot phosphat con dugc dung trong cong nghiép gidy, cong nghiép
dét, tinh ché quing, san xuét chit tiy ria trong cong nghiép dic.

Di tinh bot monohydro (mononatri) phosphat

Néu cho tinh bot twong tac v6i natri trimetaphosphat thi s& duoc tinh bot c6 lién
két ngang:

a0 o)
\P/ NaO /o
— AN
hon » 4N N o
/ N\ —0 _
om0y 0
NaO ONa

Tinh bot co lién két ngang rat bén trong mot thoi gian dai ¢ nhiét do cao, pH thap
va khudy co hoc. Tuy nhién néu san pham nay ho héa ¢ pH trung tinh thi hat s€ truong
khong du va khong dat duoc kha nang 1am dic tdi da.
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Khi ting lién két ngang thi kha nang ho hoa ctia tinh bot s& bi giam dan va c6 thé
dén mirc nao dé tinh bot trd nén khong tan trong nudc s6i. Do do6 tinh bot & mirc do
nay duogc dung dé pha ché bot sat tring trong phau thuat vi khong so bi truong 1én khi
thanh tring bang hoi nong.

Tinh bot phosphat lién két ngang rat bén ddi v6i dun nong, ddi véi khudy tron va
tac dong cua acid cho nén rat thich hgp cho nhiing banh c6 nhan qua, thic an tré em...
Tuy nhién doi véi tinh bot amilopectin thuong c6 xu hudng pha huy ho khi nhiét do
cao hodc toc dg khuay cao va s€ tang 1én manh mé khi c6 mat acid.

Péi voi tinh bot ding cho banh c6 nhin qué, phai c6 nhitng tinh chét sau:

- Duy tri dugc dg sét cua nhan trong khi lam lanh, khong bi ph4 hiy trong méi
truong acid, nhi¢t do cao va khuay tron.

- Khong tao thanh gel khi dé yén & nhiét d6 phong, khong chay ra khi cat banh.

- O dang 10ng phai trong subt, tron va ¢6 mui dé chiu.

- C6 d6 bén khi 1am lanh va tan gié.

- Khong dugc co lai khi dé yén.

4.2.6. Bién hinh tinh bt bing cdch tao lién két ngang

Tinh bot s& thu dugc tinh chat méi khi cho tac dung véi acid boric. Khi d6 4
nhom -OH cua 2 mach tinh bdt nam gan nhau s€ tao thanh phurc vai acid boric. NOi
cach khéc khi do gitra cac mach polyglucozit s€ tao ra céac lién két ngang. Tinh bdt thu
duoc s€ dai hon, gion va cirng hon. N6i chung phéan tir bat ky nao c¢6 kha nang phan
ung voi hai (hay nhiéu hon) nhém hydroxyl déu tao ra dugc lién két ngang gitra cac
mach tinh bot.

Tinh bot loai nay thuong dwoc dung trong cdc linh vuc:

- Trong y hoc ding dé ric 1én mat trong cac ging tay phau thuat bang cao su khi
tiét trung khong bi dinh.

- Dung lam nhuya trao d6i cation.

- La thanh phan cua dung dich sét dé khoan dau mo, thanh phan cta son, goém,
lam chat ket dinh cho cac vién than, lam chat mang, cac chat dién ly trong pin kho.

4.3. Bién hinh tinh bot bang enzyme
Duéi tac dung cila timg enzyme amilase phan tir tinh bot hodc bi phan cat ngiu

nhién thanh timg dextrin phan tir thip hodc bi ct ngan dan timg 2 don vi glucose mot,
do d¢ tinh chat ctia dung dich ciing thay doi theo.

Enzyme a-amilase tic dung trén tinh bdt nghia 1a tac dung trén ca amilose va
amilopectin thi enzyme s& thuy phan lién két a-1,4 trén nhiéu mach va tai nhiéu vi tri
ciia cing mot mach, mot cach ngu nhién giai phong ra glucose va cac oligosaccharide
c6 tr 2+7 don vi glucose c6 nhanh hoac khong c6 nhanh.

Enzyme B-amilase, lam bién tinh tinh bét mot cach cham hon nhung lai sau sic
hon so voi a-amilase. Enzyme B-amilase phan cit tir tir ting don phan maltose tir dau
khong khir ciia mach tinh bot va s& dimg lai cach diém phan nhanh 1-2-3 don vi
glucose. San pham cudi ciing cua su thuy phan 1a p-maltose va p-dextrin (hay dextrin
gidi han vi polysaccharide nay khong bi f-amilase phan giai nira).
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Vay la voi enzyme fB-amilase, amilose thuong bi thuy phan hoan toan trong khi
do6, trong cung diéu kién thi chi c6 55% amilopectin dugc chuyén thanh B-maltose.
Phan con lai cta sy thay phan amilopectin 14 mot B-dextrin gidi han c¢6 phan tir lugng
cao va c6 chira tat ca cac lién két a-1,6 cta phan tir ban dau.

Vi enzyme o-amilase s& lam cho kich thuéc ciia phan tir tinh bot giam dan theo
thoi gian tac dung ctia nd. Dudi tac dung cia enzyme a-amilase, két qua 1a 1am cho
dung dich tinh bdt bi loang, d0 nhdt giam xuéng. Do d6, n6 dugc su dung trong cong
nghé dét dé rii ho vai.

1)
2)
3)
1)
5)
6)
7)

8)

9)

CAU HOI ON TAP

Néu cic hé théng tinh bot thuc phdm. Ciu tao va tinh chit cta amilose,
amilopectin.

Tai sao nhiét 6 hd hoa ciia tinh bot khong phai 1a mot diém ma 1a mot khoang
nhi¢t d6? Nhiét dd ho hoa phu thudc vao nhiing yéu td nao?

Trong qué trinh hd hoa dd nhét cua hd tinh bot bién d6i nhur thé nao? Cac mudi
vO co c6 anh huong gi dén tinh nhét déo cia ho tinh bot?

Su tao gel tinh bt xdy ra nhu thé nao? Bé tao duogc gel tinh bot can co nhitng
yéu cau gi? Gel tinh bot cé nhiing dac diém gi?

Hién tugng thodai hoa cta gel tinh bdt 1a gi? Vi sao hién tugng thoai hoa gel tinh
bdt gan nhu chi xay ra voi amilose?

Su thoai hoa cua tinh bdt xdy ra theo cac giai doan nao? Chung c6 anh huong
nhu thé nao dén cac san pham thuc pham?

Lam thé nao dé thu dugc mang tinh bot c¢6 tinh chat dan hdi cao? Nguyén nhan
nao lam cho mang tinh bot gion, dé bi rach?

Vi sao khi tao soi tir tinh bot gidu amilose s& dai va bén hon tinh bot giau
amilopectin? Hay giai thich tai sao sau khi tao sgi nguoi ta phai nhing ngay vao
nudc nong, sau do lai nhiung vao nude lanh?

Phan tich nguyén tic cila cac phuong phap bién hinh tinh bot va tmg dung trong
che bién thuc pham.

10)Phan tich nhitng chtrc ning ciia tinh bot trong ché bién mot sd san pham thyc

pham: ph¢ kho, banh trang, mién dong, v.v...
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Bai doc thém. XAC PINH MQT SO CHI TIEU CO BAN CUA TINH BQT
1. Xac dinh ham lwgng amilose va amilopectin ctia tinh bot

Hovencamp Hermelink dwa ra phuong phap so mau nhanh, nguyén tic 1a dua vao
dac diém cua amilose va amilopectin cho mau dac trung véi dung dich lugol va dung
dich mau lai c6 kha nang hap thu khac nhau v6i anh sang.

Kha ning hap thy anh sang phu thudc vao néng do cta amilose va amilopectin c6
trong dung dich.

Amilose hép thu 4nh sang manh ¢ budc séng 618 nm con amilopectin hap thu &
budc song 550nm. Cho nén dung phuong phap do quang dé xac dinh ham luong
amilose va amilopectin trong tinh bt trong may so mau.

Duya vao phuong phap trén, trinh ty x4c dinh thanh phan amilose va amilopectin
duoc tien hanh nhu sau:

a) Tach amilose va amilopectin:

Pé xac dinh amilose va amilopectin trong tinh bot thi phai c6 amilose va
amilopectin chuan cua tinh bot do, nén phai tdch amilose va amilopectin trong tinh bot
do.

- Tach amilose tur tinh bot: dung phuong phap Manfred Richter va cong su, qui
trinh theo thu tu:

Budc 1: Két tua chon loc amilose nhd xyclohexanol.

Budc 2: Lam sach amilose bang phuong phap két tiia véi butanol tinh khiét.
Budc 3: Tach amilose khoi cac dung méi hitu co va say kho két tia thu duoc.
- Tach amilopectin tur tinh bot:

Tot nhét tach tir tinh bot nép vi nd chiém gan nhu 100%. Tach amilopectin tir
tinh bot nép bang dung dich NaOH 0,1%

b) Xdy dung dé thi dwong chuin

Db thi dudng chuan 13 d6 thi gdm cac duong thing biéu hién mat d§ quang cua
dung dich amilose va amilopectin tinh khi€t & cac gia tr1 nong do khac nhau cua céc
budc song 550 va 618 nm.

Pé xac dinh do thi duong chuén tién hanh nhu sau: hoa tan 25mg amilose hoac
amilopectin trong 10 ml dung dich HCIO4 45%, dinh murc thanh 100ml, sau do pha
loang dung dich thanh cac dung dich c6 noéng do 1,25;2,5; 5; 10 mg/100 ml. Lay 4 ml

ctia mdi loai cho vao cbc thuy tinh, thém vao mdi céc 5 ml dung dich lugol, lic déu
cho vao cuvet va do trén may so mau lan lugt cac bude séong 550 va 618 nm.

Tu cac do thi duodng chuin, x4c dinh hé sb héip thu a ciia amilose va amilopectin
trén cac budc song. o chinh 1a hé s6 goc (a) cua cac duong bi€u dién
¢) Xdc dinh ham luwgng amilose va amilopectin trong bjt

Tién hanh thi nghiém xac dinh mat d6 quang cua dung dich tinh bot ¢ cac noéng
d6 khac nhau lan luot tai cac budc song gidng nhu phan xac dinh dudng chuan.

Sau d6 tinh gia tri R (R 1a ti s6 mat do quang cta dung dich tinh bot & cac budc
song 618 va 550nm). Tu do6 tinh dugc ham lugng amilose va Ap c6 trong tinh bdt.
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Ham luong amilose duoc tinh theo cong thuc:
P = ape618 — R.ap550 /R(ams50 — ame18) — ame18 + ap618
Trong do:
R: gia tri cua ti s6 mat do quang giita 2 budc séng 618 va 550 nm cia tinh bot
am 550: Hé s6 hap thy ciia amilose & budc song 550 nm
aps50: Hé sd hap thy cuia amilopectin & bude song 550 nm
ame18: Hé sb h?ip thu cua amilose ¢ budc séng 618 nm
ap618: Heé s6 hap thu ctia amilopectin & budc song 618 nm
2. Xac dinh nhiét d9 ho hoa ciia tinh bot (phwong phap phan tich nhiét vi sai)

Nhiét d6 hd hoa 1a nhiét do dé pha v& hat, chuyén tinh bot tir trang thai dau c6 do
hydrat hda khac nhau thanh dung dich keo, nhiéu tinh chét chtic ning va tinh chat co
cAu tric cta tinh bot chi duoc thé hién rd sau khi dd dugce hd hoa (tinh nhét, déo, dai,
bén, d6 trong subt, kha nang tao gel, tao do dac, tao mang...).

Trong coéng nghiép dét, gidy thi nhiét do hd hoa 1a mot thong sb rat can thiét.
Trong cong nghiép bieén hinh thi nhiét d§ ho hoa la méc quan trong dé diéu chinh céc
thong s6 cong nghé.

C6 nhiéu phuong phap xac dinh nhiét d6 hd hoéa. Theo déi do nhét cua dung
dich tinh bot theo nhiét do béng nhiéu loai nhét ké khac nhau, bﬁng kinh hién vi, cong
huong tir hat nhan. Tuy nhién, phuong phap phéan tich nhiét vi sai tién hanh nhanh
chong, chinh xac, xac dinh dugc diém nhiét d6 ho hoa.

Xac dinh nhiét 6 hd hoéa bang phwong phap phan tich nhiét vi sai, ki thuat DSC
da dugc Poonam va Dollimre ap dung nam 1998.

Nguyén téc ctia phuong phap nay 1a do tim sy khac nhau vé nhiét do gilia mau
trang 1a nudc cat va tinh bot nguyén chat trong qua trinh nang nhiét tur 30 dén trén
90°C ¢ mdi truong xac dinh. Pudng cong biéu dién su thay doi nhiét d6 nay dugc goi
1a duong cong cua gian 6 DSC. Sy thay d6i trang thai cta tinh bot tir dang dung dich
sang dang ho s& 1am cho dudng cong DSC ¢6 diém udn.

Lay dao ham ctia duong cong ndy, ching ta s& c6 dudng cong DTA. Thi nghiém
dugc tién hanh trén thiét bi TA, dong khong khi dugc sir dung c6 téc do 100ml/phut.
Chén dyng mau thi nghiém bang bach kim. Can 1mg tinh bot tron v6i 9ml nudc cat rdi
cho vao chén bach kim, dua vao may cing lic v&i mau tring, va tién hanh phén tich
nhiét. Nhiét do nang trong khoang tir 30 dén trén 90°C, toc d6 d6t nong khoang
1OOC/ph1'1t. Nhiét d6 hd hoa duge xac dinh 13 nhiét d6 cao nhét (Tp) cua dudng cong
DTA. Nhiét d6 hd hoa cta tinh bot duoge do béng ky thuat DSC trén TA dugc xac dinh
trén 3 loai tinh bot c¢6 két qua cu thé nhu sau:

Loai tinh bt Nhiét @ ho héa (°C)
Tinh bot san 57,30
Tinh bot sin day 60,03
Tinh bot huynh tinh 61,81

Nhiét 6 hd héa cua huynh tinh cao nhét. Vi ti 1& amilose cao tirc 1a s6 luong
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mach thiang nhiéu c6 kha ning lién 1ét chit bén trong cu trac hat, amilose xép thanh
hinh song song dugc dinh hudng chat ché nén pha v& dugc hat dé chuyén thanh
dung dich keo phai can nhiét do cao hon.

3. X4c dinh dg hoa tan va kha nang hydrat héa cia tinh bgt

Do hoa tan va kha nang hydrat héa cua tinh bdt dugc do bdi phuong phap cua
Manfred Richter va cong su.

a) Nguyén tic

Nguyén tic clia  phuong phap nay la dun tinh bot trong 1 lugng nudce du va khudy
tron lién tuc trong ndi cach thuy ¢ nhiét d6 khac nhau tir 40+80°C. Sau d6 ly tim véi
téc do 2.500 vong/phdt trong 10 phat. Lugng tinh bdt tan trong dung dich sau khi ly
tam chinh 1a lugng tinh bot hoa tan. Twr 6 co thé tinh dugc kha nang hoa tan va kha
nang hydrat hoa cua tinh bot.

b) Cdch tién hanh

Cho mét lugng tinh bot vao 70ml nudce, lién tuc khudy trong ndi cach thuy &
nhiét do khac nhau tir 40+80°C trong 30 phut. Thém nuéc vao hdn hop cho dén 80g va
dem ly tAm voi tée do 2500 vong/phit trong 10 phut. Phin nudc cua dich ly tam chat
ra va lay 50ml cho bdc hoi kho dén khdi luong khong d6i va can.

Luong tinh bt nam trong pha nudc sau khi ly tdm chinh 1a lugng tinh bt hoa
tan. Lugng nudc va tinh bdt nam trong phan lang dem can, sau do6 say kho tinh bot
lang nay dén khoi lugng khong doi va can lai dé xac dinh kha nang hap thu nudc cua
tinh bot

¢) Cong thirc tinh két qua

- Ham lugng nudce lién két v6i tinh bot dugc tinh theo cong thuec:
w= (r-a)

Trong do:

r: khéi lugng tinh bot lang sau khi ly tim (g)

a: khoi luong tinh bot lang sau ly tam dem siy kho (g)

- Kha nang hoa tan dugc tinh theo cong thic:
L = m.b.100/A.V

Trong do:

m: Khdi lugng dung dich sau khi hd héa (g)

b: Khéi luong tinh bot con lai trong dung dich sau khi ly tdm dugc xéac dinh theo
phuong phap say kho (g)

A: Khéi luong tinh bot ban dau (g)

V: Thé tich dung dich dem siy kho (ml)

- Kha ning hydrat héa cua tinh bot (hap thu nudc)
W =w.100/A(100 - L)
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CHUONG 4. TINH CHAT CHUC NANG CUA LIPID
TRONG THUC PHAM

Lipid ¢ vai tro rt 16n trong su séng cta con ngudi. Ching 13 ngudn dy trit ning
luong cho co thé, tham gia xdy dung té bao, ching con la dung mdi hoa tan cac
vitamin can thiét cho co thé nhu vitamin A, D, E va K... Ngoai ra, lipid déng vai trd
quan trong trong ché bién thyc pham. Ching c6 kha ning tao nhil twong cho thuc
phém, gilt mui thom cua thuc phém, tao cau tric méi cho thuc phém. Trong ché bién
thuc pham, lipid 1am ting thém mui vi va mau sic cho cac mon an, ting cam giac ngon
miéng hay noi cach khac chung c6 kha ning ting gia tri cam quan cua thuc pham.
Lipid c6 trong thuc vat (hat co dau nhu dau tuong, dau phong, me, dua...) hodc dong
vat (md lon, md bo, md curu...).

Noi dung cia chuong nay dugc trinh bay nhimg van dé sau:
- Céc hé thong dau md trong thyc pham.

- Thanh phan héa hoc va cac tinh chat co ban ciia dau md.

- Bién doi cta lipid trong qua trinh bao quan.

- Bién dbi vat Iy va su tuong tac cua chat béo v6i thanh phan khac trong thuc
pham.

- Chirc nang chat béo trong thyrc pham.
1. CAC HE THONG DAU MO THUC PHAM
1.1. Dau thue vt
1.1.1. Cac nhdm nguyén liéu chiva dau thuwe vit

Nguyén liéu chinh dé san xuat dau thuc vat 1a hat c6 dau. Trong cong nghiép san
xuat dau thuc vat, nguoi ta thuong dung nhiing loai hat c6 ham luong dau khoang
15+20% lam nguyén li¢u.

Nguoi ta thuong chia nguyén liéu san xuat dau thanh 3 nhom:
- Nhém nguyén liéu c6 ham lugng dau cao, tir 40% tré 1én;

- Nhom nguyén liéu ¢6 ham luong dau trung binh, tir 30+40%;
- Nhém nguyén liéu c6 ham lugng dau thap, tir 15+30%.

Nguyén liéu con dugc phan chia theo tho1 vu thu hoach va ky thuat tréng trot.
Theo céach phan chia nay thi nguyén li¢u dé san xuat dau dugc phan thanh 2 nhom:

- Nhom cdy hang nim nhu: lac, vimng, ddu tuong..., thudc vé nhém nay con co
phu pham cua san xuat cong ndong nghi€p nhu: cam gao, phoi ngo, hat bong, hat cao
su, hat day...

- Nhom cay lau nam nhu: dura, trau, lai, s, doc, boi 16i.. ..

N6i chung céc loai hat ¢6 dau déu c6 cac thanh phan chu yéu sau: nudc, chit béo,
protein, glucid, chat mau, enzyme.... Cau tao cua hat c6 dau thuong cé 2 phan:

- Phan bén ngoai (mang, vo...) c6 ham luong dau khong dang ké nén trong san
xuat thuong loai bé phan nay.

- Phan bén trong l1a nhan, dugc tao thanh bdi cac mo mém bao gém cac té bao 1a

129



noi chita dau. Dau chira trong té bao ciia nhan hat thuong ¢ dang nhil tuong cliing véi
nhi€u chat nhu protein, glucid, chat keo...

1.1.2. Gidi thigu mét sé nguyén ligu chira diu pho bién
1.1.2.1. Dura
Tén khoa hoc: Cocosnucifera, L hoac Cocosbutyracca, L.

Dura 1a mgt dac san nhiét déi. Dura thudce cay sinh truéng lau ndm, thuong sau khi
trong 5 ndm, cay bat dau cho qua. Moi cay hang nam, sau vu dau, co6 thé cho trén 50
qua.

Bo phan cung cap dau chu yéu 1a cui dira (con goi 1a com dira). Thanh phan hoa
hoc cua cui dira dugc trinh bay ¢ bang 4.1.

Bdng 4.1. Thanh phan héa hoc cia cii dira

S6 TT Thanh phan Ham luong (% trong luong)
Cui tuoi Cui kho
1 | Nubc 46,6 2,5+3,6
2 | Chétbéo 35,9 65+72
3 Protein 55 7,3
4 Cellulose 2,9 59
5 | Chat hoa tan khong 8,1 14,0
chtra nito
6 Tro 1,0 2,4

Binh quén dau dira 6 trong cui dira khoang 30+ “40% phu thudc vao glong Nhiéu
nuéc trén thé giéi dem cui dira tuoi ph0’1 kho hodc sdy bang thung quay rdi xuat khau
dudi dang cui dura kho goi 1a “Coprah”

Pa s6 dau dira hién nay trén thé gi(')’i san xuat bang phuong phéap ép cui dira hoic
trich ly bang etxang hodc hexang.

Bao quan cui dira lam nguyén liéu san xuat dau tot nhat 1a phoi kho hodc sdy.

Dau dura 12 nguyén liéu qui trong k§ nghé san xuat xa phong ran, trong cong
nghié¢p thuc pham san xuat bo nhan tao, ché bién banh keo.
1.1.2.2. Co

Tén khoa hoc: Elalisguineensis,L.

Co dau tréng nhiéu & chau Phi, An d6, Nam My, O nudc ta cling c6 ¢ Phu Tho,
Tuyén Quang nhung rat it.

Dau co chira nhiéu trong 16p thit va nhan. Ham lugng dau trong hat c6 thé dat
dén 40+65%, tuy thudc vao giong, tuy nhién cling cé giong chi dat dén 20%.

Qua co gém 3 16p: vo ngoai, thit co va hat. Hat phia ngoai c6 vo cling, trong 1a
nhan.
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Tur qua co léy ra duoc 2 loai dau: dau thit co va diu nhan co. Dau thit co thuong
chtra nhiéu acid béo no cé phan tir lugng 16n hon dau nhan co.

Dau co duoc dung san xuat xa phong ran, dung trong cong nghiép thuc pham,
dung san xuat acid panmilic va sap.

1.1.2.3. Lac
Tén khoa hoc: Arachis hypogen.

Lac thudc ho dau than bo va théng, moc thanh bui. Hoa sau khi nd chui xuéng
dat két qua va thanh cu. Lac sinh tru6ng nhi€u ¢ ving dat nhiét d6i va mot s6 vung 6n
ddi. Trén the gidi, noi nhiéu lac nhat 1a cac nudc Chau phi, An D9...

O Viét Nam, lac trong nhiéu & khu vuc song Hong, song Ma, song Lam, mot sO
huyén thudc Ha Bac. Nghé An va Ha Bac hi¢n dugc coi 1a hai trung tam trong lac ¢
mién Bac nudc ta.

Nguyén liéu dé san xuat dau lac ngudi ta ding lac vo hay lac nhén.
Thanh phan lac vé nhw sau:

- Ty 1¢ nhén 70+76 (theo % trong luong hat)
- V6 mang cia nhan 2,5+4 (theo % trong lugng nhan)

Thanh phdn lac nhan nhur sau: (theo % trong lugng nhan)

- Chat béo 40+55

- Protein (Nx6,25) 20+37,2
- Cellulose 1,2+4,9
- Chat hoa tan khong chira nito 6,0+24,5
-Tro 1,8+4,6

Dau lac c6 rat nhiéu cong dung, dugc dung chu yéu lam dau thuc pham, san xuat
bo nhan tao, dau cing... Ngoai ra con dugc dung d€ san xuat xa phong, san xuat acid
oleic.
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1.1.2.4. Bdu twong
Tén khoa hoc: Glycine hispida, Maxim.

Dau tuong con goi 1a dau nanh, dugc trong ¢ nhiéu nudc trén thé gidi, nhiéu nhat
& vung Dong bac Trung Quoc. O Viét Nam trong nhiéu & Cao bang, Bac can.

Thanh phan héa hoc cia ddu twong nhw sau:(theo % )

- Chét béo 18+22
- Protein (Nx6,25) 29+50,3
- Cellulose 2,8+6,8
- Chat hoa tan khong chua nito 2,7+12
-Tro 3,3+6,4

Dau ddu tuong thd c6 mui thoang tanh ca, nhung qua tinh ché 1a loai dau thuc
pham c6 gia tri sinh ly t6t (co nhiéu loai vitamin tan trong dau). C6 thé ding dau dau
tuong dé san xuat xa phong mém.

1.1.2.5. Vung
Tén khoa hoc: Sesamum indicum, L.

Vimg (con goi 1a me) duogc trong nhiu noi thude chau A, chau phi va chau My.
O Viét Nam, virng ¢6 hau hét cac dia phuong nhung san lugng con thap.

Thanh phan héa hoc chii yéu cia hat vieng nhw sau: (theo % trong luong)
- Chét béo 45+55
- Protein (Nx6,25) 13+25

Dau vimg c¢6 mui thom, tinh chat kha 6n dinh, thuong dung lam dau thuc pham
va dung trong ché bién thyc pham. Dau vimg con duge dung trong y té, ché mot sb
loai cao.

1.1.2.6. Huong duong
Tén khoa hoc: Helianlbus annuus, L.

Hinh 4.2. Hoa va hat huéng duong
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Hat hudng duong dugc phan bd déu theo timg 6 ¢ hoa. Mdi hoa c6 vai chyc dén
tram hat. Nhitng hat ¢ gitra hoa thuong gia trude, may va nhi¢u dau.

_ Ham lugng dau cta hat tir 35+55%, ty thudc vao gidng va ving dia 1y cay trong.
Moi cay cho 5+7 hoa.

Dau huéng duong 1a ngudn thuc pham quy, ding phd bién lam dau in, d6 hop,
bo nhan tao..., khdé hudéng duong dung san xuat bot tron voi bot mi lam banh nudng,
keo va ché bién thanh thic an kiéng.

1.1.2.8. Cdi ddu
Tén khoa hoc: Brassica campestris, L.

Céi dau dugc trong nhiu &
Dong bac Trung Qudc, ving bong
A cua Lién x6, & Nhat Ban, Triéu
Tién.

B6 phan chira nhiéu dau 1a hat
cai. Ham lugng dau trung binh
khoang 35+40%.

Dau cai ¢ thé long, mau vang
hodc sam, mui hing cai, acid béo
chu yéu 1a acid erucic.

Dau cai c¢6 thé dung lam san
xuat dau cing, bo nhin tao va mot
s0 nganh cong nghiép khac. Kho
dau hat cai duoc dung lam mu tac 12
loai tuong gia vi cia ngudi chau Au Hinh 4.3. Cdy cdi ddu
ua thich va quen dung.

1.1.2.9. So

Tén khoa hoc: Thea sinensis,
L.Thea sasanqua.

S& 1a loai cdy 1au nim than gd,
c6 nhiéu & Trung Qubc, An Do va
Nhat Ban. O Viét Nam trong & Phu
Tho, Thanh Hoéa, Hoa Binh va mdt
sd noi khac.

Hat s& 14 ngudn nguyén liéu c6
dau, vo cimg. Ham luong dau trong
hat khoang 40+45%, néu tinh theo
nhan (b6 v6 cimg) dén 65%.

Dau s duge ché bién 1am dau
thuc pham. Kho dau s¢ dugc dung
san xuAt chat nhii hoa cho thude trir .
SAL Hinh 4.4. Cay va qua so
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1.1.2.10. Oliu

Tén khoa hoc: Olea europaea
savila, L.

Oliu xuat hién dau tién & vung Tay
A, sau d6 dugc gay trong nhiéu nudc trén
the gidi.

Bo phan lay dau chir yéu 1a qua, hat.
Ham lugng dau cua qua chiém dén
40+70%. Trong so cac loai dau thuc vat,
dau 6liu chira ty I¢ acid oleic cao nhat.

Phap va mot sé nudc lan can hang
nam san xuat dau 6liu thuc pham nhiéu
nhat. Dau 6liu con duoc ding trong ki Hinh 4.5. Céy va qud 6liu
nghé duoc li¢u, hoa trang.

1.1.3. Cac phwong phdp thu nhin dau thwe vit

C6 nhiéu phuong phap thu nhan dau thuc vat, nhung phd bién c6 2 phuong phap
la phuong phap ép va phuong phap trich ly.

Phuwong phap ép

Phuong phap ép la phuong phap ding cac loai thiét bi ép c6 co cdu khac nhau dé
ép cho dau ¢ trong cac té bao thyuc vat cia nguyén liéu thoat ra ngoai. Phuong phap ¢p
don gian nhung c6 nhugc diém nhu hiéu suat thu hoi dau thap, gia thanh kha cao, chat
luong dau ép ra khong 6n dinh, ham luong dau con lai trong khé dau kha cao (tir
4+10% tuy thudc vao k¥ thuat ép), nhat 13 dbi véi nhitng nguyén liéu c6 ham lugng
dau khong nhiéu nhu dau twong, cam gao thi hiéu qua kinh té thap.

Phwong phap trich ly

Phuong phap trich ly la phuong phap dung cac dung moi hitu co dé hoa tan dau
chtra trong céac té bao ciia cac nguyén liéu, sau d6 lam bay hoi dung méi htu co, phan
con lai 1a dau. Phuong phap trich ly c6 nhiéu wu diém nhu hiéu qua kinh té 16n hon
phuong phap ¢ép, hiéu suat thu hoi dau cao, it tap chat 1dn vao dau, mau sic cta dau
sang hon, ham lugng con lai trong kho dau it (khoang 1%), c6 kha nang lay dugc dau
d01 voi nguyén liGu it dau. Nhung nhuoc diém noi bat cua phuong phap nay la dau san
Xut ra con 1an mot it dung moi hitu co nén phai tién hanh tinh ché loai bo hoan toan
nhimg dung méi nay thi ddu méi dung lam thuc pham duge.

Xu hudng trén thé gisi hién nay la két hop ca 2 phuong phap ¢p va trich ly. Giai
doan dau dung phuong phap ép dé lay khoang 60+70% tong lugng dau c6 chua trong
nguyén liéu. Sau d6 dung phuong phap trich ly dé liy hét luong dau con lai trong
nguyén li¢u. Két hop ca 2 phuong phap ¢p va trich ly s€ mang lai hiéu qua kinh te cao
nhat. O nudc ta hién nay san xuat dau thuc vat theo phuong phép ép 1a chu yéu, sir
dung nhiéu loai may ép nhu loai may ép vit quay tay hodc may ép vit li€n hoan chuyén
dung. Nhiéu noi ap dung phuong phap ¢p 2 lan dé tang hiéu suét thu hoi dau, 1an dau
ép bang may ép vit quay tay, lan 2 ép bang may ép vit tu dong.

So dd quy trinh san xuit dau lac bang phuong phap ép duoc mé ta ¢ hinh 4.6.
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Nguyén liéu

Pho1 kho

y

Phan loai

Boc tach vo

y

Nghién

Chung say
(100+110°C)

A 4

Go6i banh
(50+60°C)
\ 4
Ep lan 1
— / Ba
Dau ép lan 1 l
, ' Nghién
Lang, loc l
l Chung say
Dau lac l
tho Goi banh
\ 4
Ep lan 2
D?;Eéac Léng, loc ¢ Déu ép lan 2 Khé dau

Hinh 4.6. Quy trinh sdan xudt dau lac

Gidi thiéu quy trinh san xuat dau lac bang phuong phap ép nhu sau: nguyén liu
duoc phqi khd, phan loai, boc tach yé, sau do dugc dua qua may nghiél} (kich thudc
bot nghién khoang 1mm). Bt nghién dugce dua vao chung thuong 1a bang hoi nudc
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truc tiép (nhiét do 100+ 110°C), néu ¢p thu cong thi nguoi ta dem hap. Sau khi chung
dat yéu cau (c6 mui thom), bot nghién dugc dem say (¢p thu cong thi khong say) Sau
d6 bot nghién duge dong banh va dem ¢p, phan dau dugc qua lang, loc dugce dau tho.
Phéan ba dem nghién, chung sy, dong banh va ép 1an 2 ta duoc kho dau va dau tho.

Dau thé néu qua tinh luyén dugc dau tinh luyén, dé tinh luyén dau thyc vat
thuong dung cac phuong phap: co hoc, héa hoc, hoa ly. Dau tho dem tinh luyén
thuong qua cac cong doan: Lang, loc, ly tam dé tach cic cin co hoc, tlep theo dugc
lam lanh dé tach sap, thuy hoa dé tach céc giot nudc con lai trong dau, dau thu duoc
qua trung hoa dé tach cac acid béo ty do trong dau, sau d6 dem tdy mau bﬁng than hoat
tinh va khtr mui b?mg hoi nudc qué nhi¢t ta duoc dau tinh luyén.

1.1.4. Diic tinh chung ciia ddu thwc vt

Dau thyc vat néi chung cé cac dic tinh chung: trang thai long trong thién nhién,
nhiét d6 nong chay thap nén tiéu hda nhanh hon so véi md dong vat. Trong dau thuc
vat c6 chira nhiéu acid béo chua no c6 sb ndi d6i 16n (tir 2, 3 dén 4 ndi d6i) nhu acid
linoleic, acid linolenic, acid arachidonic.

Ty 1& ctia cac chat kém theo trong dau thuc vat ciing cao hon so vdi md dong vat.
V& mit sinh 1y, dau thuc vat co gia tri sinh 1y cao, dé dugc co thé hép thu. Trong bao
quan dau thuc vat c6 kha ning bi oxy héa cao, nhung ddng thoi ching lai c6 kha ning
tr chdng oxy hoa. Vi vay trong qué trinh bao quan, dau thuc vat bi hu hong nhanh
chong phu thudc vao mirc do tinh ché. Dau thuc vat da tinh ché thi kha nang tu chéng
oxy héa kém hon dau chua tinh ché nén su oxy hoa dau tinh ché dé xay ra hon. Trong
thuc té dé kéo dai thoi gian bao quan ciia dau tinh ché, thi sau khi dau tinh ché duoc
loai bo tap chat, ngudi ta phai bd sung thém chét chdng oxy hoa.

1.1.5. Gidi thi¢u dic tinh ciia mét sé dau thuc vit thwong ding
1.1.5.1. Chi tiéu Iy héa ciia mét s6 logi dau thue vit
Chi s6 1fy hoa ciia mot s6 loai dau thyc vat duge thé hién & bang 4.2.

Bang 4.2. Chy sO ly hoa cua mot s6 loai dau thuc vt

TT | Logi diau | Chisé xa Chi s6 Piém Ty trong Chi 56 khiic
phong iod dong déc 15°C xa 20°C
acid béo

1 | Dau lac 186+196 86+105 27+32 0,910+0,929 | 1,463+1,472

2 | Daudua 240+268 7+10 23+28 0,920+0,938 1,445+1,448

3 | Dauso 190+195 | 85+105 22+29 0,9202 1,4691

4 | Dau huong | 185+194 119+144 12+16 0,920+0,927 | 1,4736+1,4762
duong

5 | Dau 6liu 188+196 80-+88 17+26 0,914+0,929 | 1,467+1,471

6 |Dau virng 187+194 103+116 20+24 0,917+0,922 1,473+1,474

7 | Déau ngo 189+193 111+130 14+20 0,920+0,928 1,4745

8 | Dau dau 180+196 105+130 20+25 0,918+0,924 | 1,475+1,476
nanh
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1.1.5.2. Thanh phdn acid béo ciia mét sé loai dau thuc vt
Thanh phén acid béo ctia mot sd loai dau thuc vat duogc thé hién & bang 4.3.

Bang 4.3. Thanh phdn acid béo ciia mét sé loai dau thuc vt

1.Dau lac 2.Ddu dira

- Acid oleic: 51+81 | - Cac acid khong no (chi1 yéu la <10

- Acid linoleic: 13+22 | oleic):

- Céc acid béo no (panmitic, 7<26 |- Acid lauric: 45+51

stearic, arachidonic): - Acid myristic: 1620
- Acid palmitic: 4+8
- Céc acid béo co tinh bdc hoi 1923
(C6-C10):

3. Ddu s6 4. Ddu huéng diong

- Cac acid khong no (chu yéu la 90+92 | - Acid oleic: 25+35

oleic): ’ - Acid linoleic: <65

- Cac acid béo no (chu yeéu la 8+10 |- Cac acid béo no (chu yéu la 8+12

palmitic): palmitic):

5. Dau 6liu 6. Dau virng

- Acid oleic: 64+85 | - Cac acid khong no (chii yéu la  75+78

- Acid linoleic: 4+12 | oleic va linoleic): ’

- Céc acid béo no (chu yéu la 9+18 |- Cac acid béo no (chu yeu la 12+15

palmitic): palmitic):

7. Dédu ngé 8. Ddu ddu nanh

- Acid oleic: 42+45 | Cac acid khdng no (oleic va 85+90

- Acid linoleic: 40+50 | linoleic, linolenic):

- Céc acid béo no (chu yéu 1a 10 Cac acid béo no (chu yéu la 10+12

palmitic): palmitic):

1.2. M& dong vat
1.2.1. Nguyén li¢u san xudt mé dpng vit

Mo dong vat dugc san xuat tr cac mé md cua dong vat, thuong san xuat tur cac
md lon, md bo, md ctru va mot s6 loai md cua cac gia suc va gia cam khac. Chat luong
cua cac loai mo6 md anh hudng 10 rét dén chat lugng cia md san xuat ra.

Chat luong cia mé m& phu thude vao nhiéu yeu t6, nhu loai giéng dong vat, vi
tri cac mé md trong co thé con vat, tudi, mic do gy béo cua con vat, diéu kién chian
nudi, k¥ thuat giét mo va bao quan mé md trude khi san xuat ma.

O mbi loai dong vat, thanh phan va ciu tao cta glyceride va cua cac acid béo
khac nhau, chfmg han m& ctru chira nhiéu acid béo no hon m& lon nén nhiét do nong
chay cia md ctru cao hon m& lon, hoic md ngdng c6 nhiéu acid béo khéng no nhiéu
hon m& lon nén chi sb iod ciia m& ngdng cao hon md lon.
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O ngay trong mdt con vat, m6 m& & nhirng vi tri khac nhau cling c¢6 nhiing tinh
chat khac nhau. Chang han, trong cung mdt con lgn m6é m& dudi da c6 nhiéu acid béo
chua no hon mé md bao quanh rudt.

Mitc 6 nong sau ciia mdé md ciing anh hudng dén tinh chat ciia md, chang han,
cung md dudi da, nhung 16p md gan sat da c6 nhiéu acid béo chua no hon 1a 16p mo ¢
sau bén trong.

Diéu kién song cua dong vat cling anh hudng dén tinh chat cia md. Chang han,
md cua dong vat song trong rung c6 nhic¢u acid béo chua no hon 1a md cuia dong vat
nudi trong chudng.

Dé san xuat ra md co6 chat lugng tot, nguoi ta thuong dung mé md con tuoi cua
nhitng con vat khoe manh, béo tot, khong mac bénh. Han ché dung nhitng m6é md da
bao quan mot thoi gian hoac cac mé md da bao quan lanh.

Trong thanh phan cia md md, ngoai chat béo con c6 nhidu chat khac nhu nudc,
protein,... nhitng hop chat nay chiém ty 1¢ khoang 10%, ching la moi truong rat tot
cho vi sinh vat phat trién phan hity mé md, lam anh hudng dén chat lugng ciia md san
Xudt ra.

Vi vay, ngay sau khi glet mo, can tién hanh san xut m& ngay, cang nhanh cang
t6t, ¢ md md khong bi bién d6i chat luong trude khi san xuat md.

1.2.2. Phwong phdp sin xudt mé dpng vit

Sau khi giét mo con vat, tién hanh lay cdc mdé md va phéan loai m& song, phan
loai theo vi tri cia m6 md trong co thé con vat, nhu md dudi da, md 14, md bao quanh
rudt. ..

 Truong hop chua tién hanh ché bién ngay thi nén lam lanh cang nhanh cang t6t
de han ché qua trinh phan huy lam anh huong dén chat lugng thanh pham cua md.

Khi giét mo con vat, néu khong dam bao ky thuat, mé6 md c6 thé con dinh mau,
dinh 16ng, phan hoac cac chat ban khac. Vi vay, khi tich mé m& song khéi cac b phan
con vat, can phai rura sach ngay bang nudc lanh, tot nhat nén rtra sach ¢ dong nudc
chay.

Sau khi rira sach, néu khong ché bién kip, thuong ngdm mo md trong nudce lanh,
nham 1am cho chit ban duoc tach ra. Trudng hop thoi tiét nong birc, phai thuong
xuyén thay nudc ngdm (khoang 20+30 phut 1 1an), thoi gian ngdm mé md khong nén
kéo dai (khoang 3+4 gid 13 nhiéu).

Sau khi ngam phai rira lai m6 m& cho sach r0i méi thai thanh nhiing miéng nho
dong déu vé kich thudc. Trong khi thai, phai loai bo nhimg thanh phan khong phai la
m6 md, nhu thit nac, da, 10ng, cac tuyén hach, cdc phin m& bi dong mau..

Cac mleng m& sau khi thai duoc niu chay, muc dich cua vi¢c niu chay md 1a dé
tach riéng phan md ra khoi t€ bao md va cac mé md. Co6 nhiéu phuong phap nau chay
md, phd bién 1a phuong phap kho va phuong phap udt.

Phuong phap kho:

Néu chay md trong cac chao hay ndi, khi dun néng dén nhiét d6 nhat dinh, mo
trong t€ bao s€ truong nd, mang té bao cang dan va rach, md s€ chay ra ngoai. Phan ba
con lai goi l1a top m&. Quy trinh san xuat md lon theo phuong phap kho dugc mo ta &
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hinh 4.7.

Nguyén liéu

y
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Chan trong nudc
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A 4
Dé ngudi

Hinh 4.7. So d6 san xudt mé lon theo phwong phdp kho

San xuat theo phuong phap kho twong dbi don gian, c6 thé ap dung ¢ moi noi,

moi lac theo nhitng quy mo 16n nhé khac nhau.

Nhuoc diém chinh cia phuong phap nay 1a do viéc diéu chinh khong ché nhiét
do ctia phuong phap nay rat kho khin, nén top md dé bi chay lam anh hudng dén chat

lugng cia ma.
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Mat khac, phuong phap nay do dun nong truc tiép, nén nguyén li¢u dé bi chay,
m& san xuit ra c6 mau sim, néu qué lira thi m& s& c6 mui khét, vi ding, mau tdi (vang

nau).
Do nhuoc diém trén nén ngudi ta dun gian tiép do d6 han ché duogc hién tuong
chdy, chat lugng md dugc nang cao hon (mau sac sing hon, mui vi thuan khiét hon).

Phuwong phdp wét (so d6 hinh 4.8)

A 4

Lam nong chay

A 4
Xu ly so b
(Lang, loc, ly tam)

Thuy hoa » Can thuy hoa

Can dau mo

v

Y

Trung hoa

Céan xa phong

v

A 4

Rura dau mo

A 4

Say loai nudc

|

Tay mau

\ 4
Loc lroai bo ba
hap phu

!

Khu mui

}

\ 4

B4 hap phu

Loc

Dau mo
tinh ché

Hinh 4.8. So do tinh ché dau mo
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Dung nudc nong hodc hoi nude cho tiép xuc voi nguyén li€u, cac t€ bao md no
truong dau, mang té bao bi rach, m& s& chdy ra. Do m& nhe hon nudc nén md duge
tach ra s& n6i 1én trén mat nudc, ngudi ta gan riéng phan md.

Uu diém cta phuong phap nay 1a hiéu suat thu hdi cao, m& thanh pham c6 mau
vang sang, khdng cé mui 6i khét.

Nhuoc diém cua phuong phap nay la trong qua trinh nuéc nong va hoi nude
néng tiép xac voi mdé md, mot phan chat keo (khong phai 1a m&) ¢ trong mang té bao
cua md m& clng tan vao nugc va 1an v&i md, chat keo nay 1am cho m& thanh pham dé
bi bién d6i chat lugng, kém bén viing trong qua trinh bao quan, d& 1am cho m& bi chua
hong, c6 khi khong dung lam thyc pham dugc.

Cac loai m& tho ngoai hop chét glyceride, con c6 mot s tap chat khac anh hudng
den chat lugng cta san pham gy kho khan trong qua trinh bdo quan. Vi vdy m& thd
can phai dugc tinh ché dé loai bo céac tap chat dam bao chat lugng cua dau ma.

1.2.3. Ddc tinh chung ciia mo dong vit

Mo dong vat noi chung cod dac tinh: & nhiét do binh thuong (20+300C) mo co
dang tir rin dén dic sét. PO dic cua md dong vat phu thude vao ty 1 acid béo no cod
trong mg. Trong m&d dong vat ty 1¢ acid béo chua no cao hon acid beo no, nhung so
v6i dau thuc vat thi ty 1& acid béo chua no thap hon acid béo no.

Acid béo chua no c6 trong md chu yéu 1a acid oleic, acid linoleic rat it, acid
linolenic hau nhu khéng c6. Acid béo no c6 trong md chu yéu la acid béo no phan ti
lugng cao nhu palmitic, stearic.

Ngoai ra, & mdt sb6 loai m& nhu m& bo, md ciru c6 chia acid béo no phan tu
luong thap nhu butiric, caproic, capric, miristic... Nhu vdy, md cua céc loai giong
khac nhau c6 ty 1¢ va thanh phan acid béo khéac nhau. Diéu nay da anh hudng dén nhiét
dd néng chay, nhi¢t dong dac, trang thai ton tai va kha nang dong hoa cua tung loai
mo.

1.2.4. Gioi thiéu mot s6 mé dong vit thuong dung
1.2.4.1. M¢ lon

MG& lon duge san xuét tir cac md m& cua lon. O nude ta md lon duoc coi 1a loai
thuc pham dé cung cap chat béo cho co thé. Ngoai viéc dung d€ an tryc tiép, md lon
con duge dung trong nhiéu nganh cong nghi€p thuc pham khac nhu san xuat banh keo,
san xuat bo nhan tao...

Tuy theo phuong phap san xuat khac nhau ma mau sic va mui vi cia m& lon
cting khac nhau. Thong thuong md Ign c6 mau trang dén mau vang nga va c6 mui vi
dac trung.

Cac glyceride cia m& lon dugc cau tao bdi cac acid chua no (khoang 60%) va
acid béo no (khoang 40%), chu yeu la acid oleic, acid palmitic, acid stearic...

1.2.4.2. Mo bo
MG bo dugc san xuat tir cac md md cua bo.

MG& bo dung lam thuc an truc tlep va dung lam nguyén li¢u trong nhiéu nganh
cong nghiép thuc pham khac nhu san xuat banh keo, san xuét bo nhén tao. .
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Tuy theo phuong phép san xuat khac nhau ma mau sac va mui vi cia md bo cling
khéc nhau. Thong thuong md bo ¢6 mau trang dén mau vang nga va ¢6 mui vi dac
trung.

Chi s0 ly hoa va thanh phan acid béo cua md lgn, md bo dugc thé hién ¢ bang
4.5. bang va 4.6.

Bdng 4.5. Chi 50 Iy héa cua mo lon, mé bo

Sé TT Chi sé Iy hoa M& lon M bo
1 | Chisd xa phong 193+200 192+200
2 | Chisb iod 50+77 35+59
3 | Piém nong chay (°C) 36+46 42+52
4 | Piém dong dic (°C) 26+32 27+38
5 | Ty trong 15°C 0,931+0,938 0,937+0,953
6 | Chi sb khac xa 20°C 1,459+1,4610 1,454+1,4587

Bang 4.6. Thanh phan acid béo ciia mé lon, mé bo

Maé lon Mé bo
- Acid oleic: 60 - Céc acid beo khong no (chu  40+50
- Acid stearic: g=10 | Yeu la acid oleic va mot it
_ - isooleic)
- Acid palmitic: 30+32

- péc acid béo khéng no (chu
yéu 1a acid stearic, acid 90+60
palmitic)

1.3. Gi6i thiéu mot so loai nguyén liéu chira chat béo khac
1.3.1. Chit béo trong sita tiwoi

Chat béo 1a mot trong nhitng thanh phan quan trong cia sira. Chat béo cua sita &
dudi dang hat hinh cau rat nho, duong kinh dao dong khoang 0,1-20pum. Trong 1ml
stta c6 chua 10+15 ty hat cau béo. Do d6 c6 thé xem sira 14 mot hé nhil tuong dau
trong nudc.

Kich thudc cta nhitng hat chat béo phu thudc vao cac yéu té nhu: loai gidng, tiy
tung con vat, thoi gian khac nhau trong thoi ky tiét stra, thanh phan thire an chan nuoi.

Céc hat chat béo kich thudc 16n thi dé tach ra khoi sira hon 1a nhimng hat chét béo
kich thudc nhé. Khi dé sira yén lang mdt thoi gian, cac hat chat béo cua sira s€ noi 1én
trén mat thanh mat 16p vang mong, goi la vang sira, dung d¢ ché bién thanh bo va mdt
sO san pham khac.

Ham luong chat béo ciia sira thay doi trong mét pham vi kha rong. C6 loai stra it

béo, khoang 3g trong 100ml sita, co loai sita nhiéu chat béo khoang 5+6g trong 100ml
sita. Riéng d6i vi sira trau chira chat béo khoang 9+10g trong 100ml sira.
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Ham luong chat béo trong sita cao hay thap phu thudc vao cac yéu t6 nhu: loai
glong, chu ky tiét sita, thanh phan thirc an va sitc khoe con vat. Trong d6 thanh phan
va chét lugng thirc an c¢6 anh hudng rd rét dén thanh phan va ty 1é chat béo cua sira.
Néu con vat dugc an loai thirc an chita nhiéu chat béo nhu khé lac, kho dau tuong thi
ham luong chat béo cua sita ting va sita co chtra nhiéu acid linoleic hon so véi con vat
chi an toan co.

Thanh phéan chat béo cia sita bao gom: lipid don gian va lipid phirc tap. Lipid
don gian 1a hdn hop cac mono, di va triglyceride nhung chi yéu 1a triglyceride. Trong
thanh phﬁn chit béo cua sira o tdi 20 loai acid béo khac nhau, trong do6 2/3 1a acid béo
no va con lai 13 acid béo chwa no. Trong sd nhitng acid béo trong sita ¢6 kha nhiéu
acid béo dé hoa tan trong nudc (vi du acid caproic).

Chat béo cua sira ciing dé xdy ra nhitng qué trinh phan hay lam thay d6i thanh
phan va tinh chat nhu qua trinh thay phan, qua trinh oxy hoa,... lam gidm dan chét
luong ciia sita va nhiéu khi lam hong sira.

Ngoai chit béo thudc nhom lipid don gian cua sita con ¢6 lipid phirc tap nhu:
phosphatid, sterol va mot sé chat khac nhung ham luong khong nhiéu, phosphatid c6
khoang 0,5+0,7g trong mdt lit sira, trong d6 chu yéu la lecitin. Phosphatid 14 chét cao
phan tir ¢ tac dung 6n dinh nhii tuong.

Cac chi so ly héa cua sita tuor:

- Chi s6 xa phong 224+235

- Chi s iod 24+40

- Piém dong dic (°C) 18+23

- Piém noéng chay (°C) 27+34

- Ty trong 20°C 0,918+0,925
- Chi s6 khuc xa 20°C 1,475+1,476

Thanh phan acid béo (%):
- Céc acid khong no

+ Acid oleic 18,63+37,62
+ Acid linolenic 0,01+3,19
+ Acid linoleic 0,35+5,24
+ Acid arachidonic 0,21+0,358
+ Acid palmitoleic 1,54+5,55
+ Acid miristoleic 1,49+3,53
- Céc acid béo no

+ Acid butiric 0,82+3,75
+ Acid caproic 1,16+2,14
+ Acid caprilic 0,43+1,38
+ Acid capric 1,81+2,86
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+ Acid lauric 0,34+3,19

+ Acid miristic 0,33+11,94
+ Acid palmitic 19,94+34,0
+ Acid stearic 9,94+13,65
+ Acid arichinic 0,34+1,81

1.3.2. Chit béo trong cd

Cé sir dung chat béo nhur la ngudn ning lugng du trir dé duy tri sy song trong
nhimng thang mua déng, khi ngudn thirc dn khan hiém.

Ham luqng lipid trong cd dao dong nhiéu (0,1+30%). Ca dugc phan loai theo
ham lugng chat béo nhu sau:

- Cé4 gay (< 1% chat béo) nhu ca tuyét, ca tuyét soc den...
- Ca béo vira (<10% chét béo) nhu ca bon ludi ngya, ci nhdng, ca map...
- Ca béo (>10% chat béo) nhu ca hoi, ca trich, ca thu, ...

Ham lugng chat béo (%) cua mét so loai ca nhu sau:

- Ca tuyét 0,1+0,9
- Cabon 0,5+9,6
- Césao 1,1+3,6
- Catrich 0,4+30
- Cathu 1+35

Sw phdn bé chat béo trong cd

Chat béo ciia cac lodi ca béo thuong tap trung trong mo bung vi day 1a vi tri ca it
ctr dong nhat khi boi 101 trong nudc. M6 md& con tap trung & mo lién két, nam gitra cac
s¢i co. Vi ca gay, ham lugng chat béo trong ca du trir chu y€u trong gan.

Dang ty nhién cua chat béo

Lipid trong cac loai ca xuong dugc chia thanh 2 nhom chinh: phospholipid va
triglyceride.

Phospholipid tao nén ciu triic cia mang té bao, vi vdy chung duoc goi 1a lipid
ciu truc. Triglyceride la lipid dy trir ndng lugng c6 trong céc noi dy trix chat béo,
thudng & trong cac t& bao md dic biét duge bao quanh bang mot mang phospholipid
va mang ludi colagen mong hon. Triglyceride thudng duoc goi 1a lipid du trit. Mot s6
lodi c& c6 chira cac ester dang sap nhu mot phan cua cac lipid du tri.

Thanh phan chét béo trong c4 khac xa so voi cac loai dong vat co va khac. Piém
khac nhau chu yéu 1a chung bao gdm cac acid béo chua bdo hoa cao (1422 nguyén tir
carbon, 4+6 nbi d6i). Ham luong acid béo chua bio hoa trong ca bién (88%) cao hon
so Vi ca nude ngot (70%). Chit béo trong ca chira nhiéu acid béo chua bio hoa do d6
rat dé bi oxy hoa sinh ra cac san pham cip thip nhu aldehyde, aceton, scatol tao thanh
chat doc ddi véi co the.

Tuy nhién, lipid trong thay san rat ¢ 1oi cho sitc khoe ngudi tiéu dung. Cac hop
chat co loi trong lipid ca 13 cac acid béo khéng no cao, dic biét la: acid
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eicosapentaenoic (EPA 20:5) va acid docosahexaenoic (DHA 22:6).

Dau ca bién thudng chira cac acid béo thiét yéu thudc nhom omega 3 v6i ham
lugng cao trong khi cac loai dau thuc vat nhu diu dau nanh, dau co, ... lai chira nhiéu
acid béo thiét yéu thudc nhém omega 6. Néu thiéu acid béo omega-3 s& anh hudng dén
kha nang nhan thure, kha nang nhin...

DPiém dong dac cua dau ca thép hon dong vat khac. O nhiét do thuong ¢ trang
thai long, nhi¢t do thap bi dong dac & mirc do khac nhau.

2. THANH PHAN HOA HQC VA CAC TiNH CHAT CO BAN CUA DAU MO
2.1. Thanh phin héa hoc ciia diu mé

MGdi loai dau mé an khac nhau Ve tinh chat, mui vi, mau sac, nhiét do nong chay
1a do thanh phan hoa hoc cua né quyét dinh. Nhung tat ca ddu m& an thudc ngudn goc
dong vat hay thuc vat, long hay dac cling dugc cau tao tir 2 thanh phan gom hon hop
cac glyceride va cac hop chat kém theo.

Thanh phan glyceride gom c6 mono, di, triglyceride va cac chat kém theo bao
gom: phosphatid, sterol, vitamin, sic t0,... Tuy theo ngudn gdc nguyén liéu, phuong
phap san xuat, mirc d6 tinh ché va muc dlch st dung ma ham lugng cia 2 thanh phan
d6 trong ting loai ddu m& c6 khac nhau.

Tuy nhién, trong ddu md, thanh phan glyceride chiém chu yéu, ddu m& cang tinh
khiét lugng glyceride cang cao. Nguoc lai lugng cac chat kém theo chiém ty 1€ nho, &
nhitng dau md& tinh ché k¥, lugng cac chat kém theo hau nhu khong dang keé.

2.1.1. Glyceride

Glyceride la ester cua glycerin va acid béo. Glyceride trong dau m& gom c6
mono, di va triglyceride, trong do triglyceride chiém cha yéu. Cau tao phan tir cta
triglyceride gom goc glycerin va 3 phan tir acid béo. Cac acid beo chiém 90% khdi
luong phan tu, goc glycerin chi chiém 10%. Vi vay, trong phan tir triglyceride va cac
tinh chét ctia né 1a do acid béo mang lai, con glycerin khong anh huéng 16n 1am ddi
véi glyceride.

Céc loai dau md an dugc phan biét voi nhau vé dic diem Iy hoa hoc 1a do ching
khéac nhau vé thanh phan va ty 1€ cac acid béo cau tao nén moi loai dau ma.

2.1.2. Glycerin

Trong diu md an, glycerin t6n tai chi yéu dudi dang hop chat véi acid beo
(glyceride) hodc v6i acid phosphoric (phosphatid). Glycerin rat hdo nudc, c6 thé hoa
tan trong nudc theo bat ctr ty 1€ nao, hoa tan dugc trong rugu va acetol, nhung khong
hoa tan dugc trong eter etylic va clorofom.

V& mat hoa hoc, khi tac dung véi chat khir nuée, glycerin bi mat 2 phan tir nudc
va tao thanh aldehyde acrolein:

THQ—OH WHZ

CH — OH “2H0 C|3H

| e
_ ~

CH,— OH e ]
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Acrolein la chat long khong mau, c6 mui khé chiu. Mui cia dau md bi chdy khét
cling do su c6 mat cua acrolein.

2.1.3. Céac acid béo

Céc acid béo ciu tao nén dau md 14 thanh phan co ban, quyét dinh cAc tinh chat
1y héa hoc ctia ddu m&. Nguoi ta da tim thay hon 170 loai acid béo c6 trong diu md.
Pic diém chung cta ching déu 1 nhitng acid chi c6 mdt nhém dinh chirc: nhoém
carboxylic (-COOH) va c6 cu tao mach thang véi sé carbon chin trong phén tir.

Céc acid béo cua dau md goéom 2 loai chinh 1a acid béo no va acid béo chua no.
Trong d6 doi1 khi c6 gap loai oxyacid cua ching.

Acid béo no

Trong dau md n, ty 1é acid béo no khac nhau phu thudc vao ngudn gdc nguyén
ligu. M& cua dong vat trén can co ty 1€ acid béo no cao hon so véi dau thuc vét.

Acid béo no c6 2 loai: acid béo no phan tir luong thap va acid béo no phan tir
luong cao. Anh hudng cuia acid béo no dén tinh chat cua triglyceride dugc thé hién qua
nhiét dd nong chay va mui vi ty nhién cia dau m& an.

Acid béo no phan tir luong thip thuong c6 mui kho chiu va nhiét d6 nong chay
thap. Nguoc lai. acid béo no phan tir lugng cao thudng khong mui va nhiét do néng
chay cao. Ch'flng han, m& bo, m& ctru ¢ nhiét do phong c6 dang ran do chutra nhiéu acid
béo no phan tir lugng cao. Bo ¢6 mui khé chiu va mém hon do bo chira nhiéu acid béo
no phan tir luong thap.

Ngoai ra, kha nang hoa tan va ty trong cua acid béo no khac nhau phuy thudc vao
phan tir lugng. Acid béo no phén tir luong thap cé thé hoa tan trong nude nhiéu hay it
tiy thudc vao diéu kién méi truong, con acid béo no phan tir luong cao khong hoa tan
trong nudc. Ty trong cua acid béo no ting khi khdi luong phan tir giam. Do vay, dau
m& khi bi hu hong chia acid béo no phén tir luong thap co ty trong 16n hon so véi dau
m& con tot.

V& mat khoa hoc, noi chung cac acid béo no thuong c6 hoat tinh hoa hoc yéu hon
acid béo chua no. Acid béo no c6 kha nang tham gia phan trng oxy hoa, xa phong hoa.

Mot 6 acid béo no thuong gap:

- Acid butyric: C3;H,COOH

- Acid caproic: CsH,;COOH
- Acid caprilic: C;H;sCOOH
- Acid capric: CyH1sCOOH
- Acid lauric: C11H»3COOH
- Acid miristic: Cy3H,,COOH
- Acid palmitic: Cy5H5,COOH
- Acid stearic: C17H3sCOOH

- Acid arachidic: C19H39COOH
- Acid linoceric: Cy3H47,COOH
Acid béo chwa no
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Acid béo chua no c6 mat trong tat ca cac loai diu md. Trong dau m&, ham luong
acid béo chua no phu thude vao nguén géc. Dau thyuc vat va dau ca ¢6 ham lugng acid
béo chua no cao hon so véi cac loai ddu md khac. Vi vay ma dau thyuc vat thuong co
dang long.

Pic diém cua acid béo chua no ¢o trong dau md 1a chi gip acid béo chua no cao
phan tir va c6 sé carbon chan. Trong diu m& in thudng chira nhiéu acid béo chwa no
¢6 1,2 hodc 3 nbi doi. Ca biét trong mdt sb dau thuc vat va dau cé co chta nhiing acid
béo chua no c6 chira 4, 5 nbi doi trong phan ti.

Phén tir luong cang 16n, s6 ndi d6i cang nhiéu thi nhiét d6 nong chay cang thap.
V& mit hoa hoc, acid béo chua no c6 kha nang hoat héa manh hon, do trong phan tu
c6 chira nhimg hoa tri kém bén.

Céc acid béo chua no c6 thé tham gia phan tng cong, oxy hoa, xa phong hoa..
trong d6 quan trong phan tmg cong dugc ing dung nhiéu trong thyc té, con phan ung
oxy hoa c¢6 anh huong x4u dén cong tic bao quan dau mé.

Dbi v6i co thé ngudi, cac acid béo chua no ¢ Y nghia sinh 1y quan trong, dang
cht y nhat 1a cac acid linolenic, linoleic va arachidonic.

Mot s6 acid béo chwa no thuong gip:

- Acid oleic: C17H33COOH
- Acid linoleic: C,7H5;COOH
- Acid linolenic: C17H,,COOH
- Acid arachidonic: C19H3;COOH
- Acid clupanodonic: C,1H33COOH

Ng0a1 cac acid béo chua no trén, nguoi ta con gdp mot s6 oxyacid chua no, dién
hinh c6 acid ricinoleic. Loai acid nay c6 nhiéu trong dau ve.

2.1.4. Triglyceride

Dau mé an 14 hdn hop cua céc triglyceride. Trong mot ching muc nao dé, ¢ dau
m& van con 1an nhing san pham ciia qua trinh ester hoa khong hoan toan nhu di va
mono glyceride. Dau m& an c6 chat luong tot, tinh khiét phai c6 ham luong
triglyceride cao, gin nhu tuyét di.

Trong thuce té, ham luong triglyceride cua cac loai dau m& khac nhau phu thudc
vao nhleu yéu t6: nguyén liéu, ky thuat san xuat, phuong phap tinh ché,... Néu dau md
san xuat tir nguyén liéu xdu, con non hodc bi sau bénh s& c6 ham Iu’O‘ng triglyceride
thap, khi bao quan nhanh bi hu hong.

Triglyceride co6 2 loai, triglyceride don gian (dugc cdu tao tir mot loai acid béo)
va triglyceride phuc tap (duoc cau tao tir hai hay ba loai acid beo). Trong dau md an
thuong chira nhiéu triglyceride don gian, con triglyceride phire tap 6 ty 1€ nho. Céc
tinh chat Iy hoa hoc cua triglyceride ciing gidng nhu tinh chit cta cac acid béo.

Nhiét do nong chay cua triglyceride phu thudc vao loai acid, ty 1€ cua chung
trong phan tir triglyceride. Néu triglyceride chira nhiéu acid béo chua no hoic nhiéu
acid béo no phan tir luong thap thi c6 nhiét d6 nong chay thap, ton tai & dang long
trong thién nhién (dau thuc vat, dau c4). Nguoc lai, triglyceride chtra nhiéu acid béo no
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phan tir lugng cao thi c6 nhiét d6 néng chay cao, ton tai dang rén trong thién nhién
(m& bo, md ctru...). Nhitng triglyceride don gian c6 nhiét 4 néng chay cao hon nhiét
dd néng chay cua cac acid béo cau tao nén no.

Su c¢6 mit ciia nhom hydroxyl trong phan tir s& lam ting nhiét d6 néng chay cia
triglyceride. Ngudi ta ung dung dic diém nay dé xac dinh sy c6 mit cia nhom
hydroxyl va mirc 46 oxy hoa ctia ddu md. Nhiét d6 néng chay cua triglyceride quyét
dinh nhiét d§ nong chay cua dau m& va co lién quan dén kha ning dong hoa cia dau
m& trong co thé. Nhitng dau md chuaa nhiéu triglyceride ¢6 nhiét do nong chay thap,
dugc co thé dé hap thu. Kha ning dong hoa cao. Bo va cac loai dau thuc vt ndm trong
loai ddu m& nay.

Cac triglyceride ciing tham gia phéan (g thily phan, phan tmg xa phong lam hao
hut dau md trong bao quan va san xuat. Triglyceride ciing d¢ bi oxy hoa. Kha nang
oxy héa manh hay yéu phu thudc vao mirc d¢ chua no cua acid béo.

Su oxy héa 1am chit lugng ddu md bi giam nhanh chong. Triglyceride con co thé
tham gia phan ing cong hop vao cac ndi d6i. Su cong hop voi halogen (Br, I, Cl) dugc
mg dung rong rii trong kiém nghiém. Sy hydro héa céc triglyceride ctia cac acid béo
chua no ¢ ¥ nghia quan trong trong cong nghé ché bién dau m& 16ng thanh dau m&
dac, thuan loi cho viéc van chuyén va bao quan.

2.1.5. Cdc chit kém theo

Trong dau md an tu nhién, ngoai cc glyceride ra con co cac thanh phan phu nhur
sterol, phosphatid, sap, sac to, vitamin, nudc, enzyme, acid béo tu do...

Vé mit sinh 1y, nhiing chét di kém theo phan 16n c6 gia tri sinh 1y cao ddi véi co
thé. Nhung chiing lai lam giam d¢ tinh khiét va d6 bén bao quan cua dau md. Dau thuc
vat ¢6 chtra cac chat kém theo cao hon, vi vay dau thuc vat sau khi san xuét thuong
phai qua khau tinh ché.

Sterol

Sterol 1a loai rugu vong don chirc phén tir lugng lon. No6 co phd bién trong déflu
md ty nhién, nhung ham lugng khong dang ké. Ham lugng sterol trong mot so loai dau
md (tinh theo %) nhu sau:

Dau lac: 0,25
Dau virng: 0,55
MG bo: 0,07
MG ctru: 0,03
MG¢ lon: 0,07+0,12

Trong dau md, sterol c6 thé ton tai ¢ dang ty do hodc dang két hop vai acid béo
tao thanh sterid. Tuy theo nguén géc tdn tai, sterol duogc phan thanh 2 loai: zoosterol
c6 trong md dong vat va phytosterol c6 trong dau thyc vat. Co thé nguoi chi dong hoa
dugc zoosterol ma khong dong hoa duge phytosterol.

Céc sterol co gié tri sinh 1y cao. Dudi tic dung cua tia tir ngoai chiing bién thanh
vitamin nhém D. Trong nhém zoosterol phd bién nhat 1a cholesterol. Khi chiéu tix
ngoai, cholesterol bién thanh vitamin Ds. Cholesterol c¢6 kha ning tao nhil twong t6t va
1a chét 6n dinh nhil twong.
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Sterol trung gian gitta md dong vat va dau thuc vat 1a ergosterol. N6 co ca trong
md dong vat va dau thuc vat, dudi tac dung cua tia tir ngoai, ergosterol bién thanh
vitamin D,.

Cholesterol va phytosterol déu c6 phan tng mau dic trung. Tinh chat nay duoc
ung dung dé tim hiéu ban chat cua dau md va d€ phan biét cac tap chat.

Phosphatid

Phosphatid thuc loai lipid phire tap. Trong phan tir phosphatid, ngoai acid béo,
acid phosphoric, con c6 chat chira nito.

Cong thirc tong quat ciia phosphatid:

CH, — COOR,
CH — COOR,
\B

Trong d6: Ry va R, ¢6 thé gidng hodc khac nhau; B 1a chat base nito.

Cian ¢t vao ban chat ciia chat chira nito ngudi ta chia phosphatid ra lam nhiéu
loai khac nhau.

Phosphatid c6 pho bién trong dau m& nhung ham lugng khong cao lim. Ham
luong phosphatid (tinh theo % ) cua mdt so loai ddu md nhu sau:

- Mo lon: 0,16
- M& bo: 0,025+0,05
- Déu thyc vat: 0,5

Phosphatid 1a nhitng chat c6 gia tri sinh 1y cao d6i vdi co thé. Chiing khong hoa
tan trong nudc, nhung hoa tan tbt trong dau m&. Diac biét co kha nang tao thanh nhii
tuong va ciing 1a chat 6n dinh nhil tuong tt. Dau md an ¢ ty 1é phosphatid thich hop
s& lam ting kha ning dong hoa trong co thé. Nhu cau phosphatid trong 1 ngay cho 1
ngudi 1a 5g. phosphatid con 1a chéng oxy hoéa thién nhién. Nhiéu thuc pham c6 chira
phosphatid nhu dau dau nanh, dau hudng duong, dau ngo, dau mam lua mi, long do
trimg g, md bo, m& lon... Trong cac loai chat phosphatid, quan trong hon ca 14 lecitin
va cefalin.

Lecitin: ¢6 nhiéu trong mo dong vat hon dau thuc vat. N déng vai trd quan
trong trong qua trinh dong hda chat béo ¢ co thé. Trong phan tir cua lecitin c6 chura
lugng 16n acid béo chua no. Chat base nito cua lecitin 1a cholin. Cong thurc cau tao cua
lecitin:

CH, — COOR;
CH — COOR,

0
CH,0— PZ
O = CHp— CHy — N = (CHa)g
|
OH
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Lecitin 1a chat chong oxy hoa rét tot.

Cefalin: Thanh phan base nito ciia cefalin 1a colanin. Cac chat chua nito cia
lecitin va cefalin khi bi bién doi s€ sinh ra chat doc va ¢6 mui c¢6 kho chiu, do do lam
giam chat lugng dau md khi bao quan.

Sdc to

Mau sdc ty nhién cta cac loai dau m& 1a do nhiéu séc td hoa tan trong ching. Céc
sic tO noi chung chi duoc tong hop tir thyc vat, con 6 dong vat cac sac t6 dugc lay tur
thirc an thuc vat. Dau thuc vat ¢ ty 18 sic td cao hon m&d dong vat. Sic td phd bién
nhat trong ddu m& clorophin, nhém carotenoit, gossipol.

Clorophin (con goi 1a diép luc t6): Loai sic t6 ndy 1am cho ddu m& c6 mau xanh.
Clorophin thuong gap trong dau bong, dau gai, dau oliu...

Nhom carotenoit: Nhom séc t6 nay co phd bién trong cac loai md dong vat va
dau thyc vat. Thudc nhom ndy gdm co: caroten (CsoHss02) mau vang da cam, licopen
mau do va Xantophll (C4OH56(OH)2) mau vang. Tuy theo ty 1€ cua tung séc tb trén ma
méa mau ctia ddu m& chira sac to nay sé dam nhat khac nhau, tir xanh vang dén da cam
tham.

Céc séc td nay co dic diém trong phan tir ¢6 chira cac ndi d6i nén rat dé oxy hoa.
Chung 1a chat chdng oxy hoa rat tt. Dic biét caroten con cé gia tri sinh 1y dang ké dbi
VGi co thé. Dudi tac dung ctia enzyme carotinase, caroten bién thanh vitamin A.
Caroten 14 tién vitamin A.

Séc to carotenoit thudng co phd bién trong dau lac, dau dau tuong, md bo, md
ctru, mo stra.

Gossipol: Loai sic t6 ndy c6 nhiéu trong dau lac, dau bong, dau doc. N6 1am cho
dau mo thuong c6 mau vang sam dén mau den. Gossipol con 1a chat doc doi voi co
the, vi vay nhiing loai dau md& c6 chua loai sac to nay khong thé an truc tiép, phai qua
tinh ché.

Trong cong nghi¢p thuc pham, céc dau m& can loai trir hét mau sac, dam bao cac
yéu cau vé mau sic cling nhu loai trir mot s6 hop chét khong c6 loi. Tuy thude vao ciu
tao va tinh chat ciia cac chat gdy mau cua timg loai ddu m& ma ngudi ta ap dung céc
bién phap tdy mau khac nhau.

Vitamin

Cac vitamin c6 trong dau m& déu thudc nhom vitamin hoa tan trong chat béo,
gdm vitamin nhém D, vitamin A, E, K, F... Dau m& 1a ngudn cung cap cic vitamin
hoa tan trong chét béo cho co thé, hay ndi cach khéc, cac vitamin nay di lam ting gia
tri sinh 1y cho dau md.

Vitamin A c6 nhiéu trong dau ca va bo. Trong dau thyc vat vitamin A tn tai
dudi dang tién vitamin A. Trong qua trinh oxy hoa, vitamin A s€ gidm di nhanh chong
do tac dung cua peroxide.

Nhom vitamin D gom D1, D2, D3, Dy, D5 Céc vitamin nay chi c6 trong dau mé&

dong vat, & dau thuc vat ciing ton tai dang tién vitamin D. Nhom vitamin D c¢6 nhiéu
trong dau ca va bo. N6 twong ddi bén vitng dbi voi khong khi va nhiét do.

Vitamin E c¢6 nhiéu trong dau thuc vat, con trong md dong vat cé rat it, dau ca
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hoan toan khdng cé vitmin E. Vitamin E rat bén ¢ nhiét 46 cao, nhung rat dé bi oxy
héa va la chat chong oxy hoa tu nhién. Vitamin E c6 phd bién trong dau ving, ngo,
dau tuong.

Vitamin K ¢6 rat it trong dau thuc vat va md dong vat.

Vitamin F 1a hon hop céac acid béo chwa no cao phan tir linoleic, linolenic va
arachidonic. Vitamin F ¢6 rat phé bién trong cac loai dau md, nhung & dau m& thuc
vat ty 18 cao hon. Vitamin F c6 gi4 tri sinh 1y cao dbi véi co thé. Chung co tac dung
chéng bénh xo cing dong mach, lam cho nguoi tré lau, thiéu vitamin F co thé s& bj
méc bénh nghiém trong.

Ngoai cac thanh phan trén, trong chat kém theo ngudi ta con gip nudc, cac
enzyme, acid béo ty do... Cac thanh phan nay c6 nhiéu trong dau thyc vat chua tinh
ché va chung khong c6 lgi trong qua trinh bao quan.

2.2. C4c tinh chét co ban ctia dau mé&
2.2.1. Tinh chét Iy hoc

Dau m& thudng nhe hon nuédc, ty trong vao khoang 0,910,976, mirc d6 khong
no cua dau md cang 16n thi ty trong cang 16n. Chi so khuc xa vao khoang 1,448+1,474
néu muc do khong no cua dau cang 16n thi chi s6 khiic xa cang cao.

Céc loai dau md& déu cd tinh nhét, & nhi¢t dd cang cao, d§ nhdt cang gidm, nhiing
dau md chtra oxy acid déu c6 do nhdt cao nhu dau thau dau.

Thong thudng diu m& khong tan trong nude, con lanh nhung tan nhiéu trong
dung méi hiru co nhu: eter, acetol, benzen, etxang, CS,, CCl,; hon hop cloroform va
alcol,...

Diém néng chay ctia cac dau md thién nhién thé hién khong rd rang, cho nén kho
xac dinh. Con d6i voi di€ém dong dac ctia dau md thi nguoi ta tien hanh xac dinh diém
dong dac cua hon hop acid béo dugc tach ra tir dau md. Piém dong dac cua dau md
cang cao chung t6 c6 nhi€u cac acid béo no va ngugc lai, néu acid béo cd phan ti
lugng cang thap diém dong dac s€ cang thap, moi mot loai dau thuong c6 mét khoang
diém dong dac riéng.

2.2.2. Cdc tinh chit héa hoc quan trong
2.2.2.1. Tdc dung xa phong hda

Trong nhiing diéu kién thich hop (nhiét do, ap suat, xtic tac) ddu md co thé thuy
phan. Phan tng co6 thé bicu thi tong quat nhu sau:

C,Hs(OCOR); + 3H,0 3RCOOH + C3Hs(OH);

Phan ung qua cac qua trinh trung gian tao thanh cac diglyceride va
monoglyceride.

Néu trong qua trinh thay phan c6 mit cac loai kiém hydroxyd (KOH, NaOH) thi
sau khi xay ra qua trinh thiy phan, acid béo sé& tic dung vi kiém tao thanh mubi kiém
cua acid béo tirc 1a xa phong:

RCOOH + NaOH RCOONa + H,0
Tir hai phuong trinh phan tng trén cé thé viét tong quat:
C2H5(OCOR)3 + 3NaOH 3RCOONa + C3H5(OH)3
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D6 1a phan mg co ban trong qua trinh san xuat xa phong va glyceride di tir dau
mo.
2.2.2.2. Tac dung cong hop

Trong diéu kién thich hop, cac acid béo khong no cé trong cac loai ddu md co
thuc hién phan ung cdng hop vai mot s6 hop chat khac.

Mot trong nhitng phan ng quan trong nhat ciia cong hop 1 phan tng hydro hoa,
phan ung tién hanh trong di€u ki¢n nhiét dg, 4p suat va cé6 mat cua chat xtc tac
(Niken). Qua trinh c6 thé bi€u thi so lugc nhu sau:
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Phéan tng nay c6 nghia thuc tién rat quan trong, ngudi ta ¢ thé chuyén cac dau
md thé long thanh cic dau md thé ran thay thé md dong vat trong nhicu linh vuc sur
dung. Nguoi ta tng dung phan ung nay dé€ san xuat dau hydro hoa.

Trong nhiéu diéu kién thich hop dau m& dau m& co chtra cac acid béo khong no
c6 thé cong hop voi cac halogen. Nguoi ta tmg dung mot s6 phan mg cong hop vao
phan tich kiém nghiém dau md. Dau md co thé bi acid sulfuaric ddm dic tién hanh
sulfo hoa tao thanh cac san phdm c6 tinh tan trong nudc.

2.2.2.3. Téc dung ester héa trao doi (rwou phdn)

Cac triglyceride trong diéu kién c6 mit cta cac xac tac acid vo co nhu (H,SO,,
HCI) c6 thé tién hanh ester hoa trao d6i vdi cac rugu bac mdt (etylic, metylic) tao
thanh ester ctia cac acid béo va rugu don chuc. Vi du: phan ung ester trao doi vdi rugu
etylic

C,Hs(OCOR); + 3C,HsOH C3Hs(OH); + 3RCOOC,Hs
2.2.2.4. Tac dung oxy hoa

Nhitng ddu m& c6 chia nhiéu céac loai acid béo khong no dé bj oxy hoa. Pa s6
truong hop phan Ung xay ra ¢ nhiing nbi doi trong mach carbon. Tuy thudc vao ban
chat cua chit oxy héa va diéu kién phan ing ma tao ra cac san phim oxy hoa khong
hoan toan (nhu peroxide, aceton, aldehyde...) hodc cic san pham dit mach c6 phén tir
luong bé. Do d6, trén thuc té cac chét tao thanh cta phan g 14 mot hdn hop phire tap.

~ Dau md khi tiép xtc v6i oxy khong khi xdy ra qua trinh oxy hoa chat béo lam

bién chat dau ma.
2.2.2.5. Tac dung trung hop

Nhitng dau m& cé chira nhidu acid béo khong no ciing dé phét sinh phan ung
trung hop. Qua trinh trung hop co thé 1a tring hop ty nhién do ndi doi hodc tring hop
qua cac san pham oxy hoa, cudi cting hinh thanh cac hop chit cao phan ti.

Nhitng dau chira nhiéu cac loai acid béo c6 nhiéu ndi doi cang dé xdy ra phan
ung trung hop.
2.2.2.6. Téc dung 6i chua ciia dau mé

Dau m& trong qua trinh bao quan thuong phat sinh nhitng bién d6i 1am anh

hudng dén mui vi, mau sic goi 1a sy 6i chua cia ddu m&. Nhitng nguyén nhan cia qua
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trinh nay co thé 1a do anh hudng cia nhiing tap chat co trong dau nhu nude, vi sinh
vat, cac enzyme thiy phan (lipase), mudi kim loai nang (sat) hoac do dic¢u kién ngoai
canh nhu nhiét ¢, anh sang, khong khi...

Viéc tim nhiing bién phap dé chong lai sy 61 chua cua dau md hién nay van con
la van dé nan giai trong cong tac bado quan dau ma.

2.3. Nhirng yéu cau can thiét ddi véi cac loai ddu m& thue pham

Dau mé thuc pham du st dung dudi hinh thirc nao, cubi cung phai duge dong
hoéa trong co thé. Do d6, cac ddu m& thuc pham can phai dam bao cac yéu ciu sau day:

- Khong doc dbi voi nguoi va gia sic;
- C6 hé sb ddng hoa cao va gia tri dinh dudng cao;

- C6 mui vi thom ngon khi dung riéng biét hoac dung vao ché bién cac loai thuc
pham;

- CO tinh 6n dinh cao, it bién ddi trong qua trinh ché bién, bao quén;
- Cac tap chat khong c6 gia tri dinh dudng cang it cang tét.

Tir nhitng yéu cau trén, dua vao nhiing nguon dau m& da quen biét qua thyc té sir
dung, ngudi ta cé thé dua ra mot s6 yéu cau cu thé doi voi ddu md thue pham nhu sau:

- V& mau séc: khong mau hodc vang nhat hodc xanh nhat, sang trong.

- V& mui, vi: khéng mui hodc c6 mui thom nhe dic trung, pht hop véi thic an,
khi an khong giy cam giac kho chiu.

- Vé thanh ph?m: khong chura cac acid béo tu do, cac chit nhya, chét sap, cac doc
t0 hodc cac chat gay roi loan sinh ly. N6i chung dau m& cang nhiéu triglyceride cang
tot.

Cac acid beo két hop trong glyceride, noi chung cang nhiéu acid béo khéng no,
chu yéu 1a acid oleic, acid linolic cang t6t, nhung néu nhiéu nhimg loai acid béo khong
no cao thi s& gap kho khin vé mit bao quan vi chung dé bién chat gay ra mui khé chiu.
Nhitng diu m& chtra nhiéu acid béo no thi c6 wu diém 1 d& bao quan, it bi bién chat
nhung hé s6 dong héa thap (kho tiéu hoa).

Tom lai, ddu m& thuc phim c6 nhitng yéu cau chi tiéu chat luong cao, song dai
da s6 dau md thién nhién it thoa min duge. Mudn dat duge cac yéu cau trén, dau md
thyc pham phai ludn luén coi trong 3 bién phap: chon loai diu mé, tinh luyén dau mé,
bao quan dau m&. Nho nhiing tién trién to 16n vé mat ki thuat tinh luyén, nguoi ta co
thé tao thém nhiéu ngudn dau md it co gia tri, ché bién thanh cac loai dau m& dat yéu
cau cua thyc pham.

3. BIEN POI CUA LIPID TRONG QUA TRINH BAO QUAN

Dau md an thién nhién c6 chtra cac thanh phan khong bén vimg nhu cac acid béo
chua no, enzyme... do d6 trong qua trinh bao quan chung lam cho chat lugng dau m&
bi giam nhanh chong. Mtc d bién d6i chat luong ddu m& phu thudc vao cac yéu to
nhu: 4nh sang, nhiét d9, do am, tap chét ...

Nhitng qué trinh 1am thay d6i chat lugng dau md bao gdm qua trinh thiy phan va
qua trinh oxy hoa.

3.1. Qua trinh thuy phan chit béo
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Su thity phan ddu m& dugc xay ra do tac dung cua enzyme lipase véi sy co mat
cta nudc. Su thuy phan ddu md va sy oxy hoa chat béo 1a phan tng thuén nghich:

Phén tmg tong quat:

+H,0
Glyceride « Glycerin  + Acid béo
- H,O

Céc chét tham gia trong qua trinh thity phan dau m& 1a cac glyceride, phosphatid,
stearid... , trong d0, chit tham gia dong vai trd quan trong la cac triglyceride. Mdi co
chat khi bi thiy phan sé& chiu tic dung cua mot loai enzyme riéng. Glyceride bi thuy
phén boi enzyme lipase, con cac phosphatid bi thily phan bdi enzyme phosphatase.

Enzyme xuc tac cho qua trinh thuy phén co6 thé c6 sin trong diau md hodc do vi
sinh vat tiét ra. Can clr vao ngudn gbc ton tai clia enzyme, ngudi ta chia hién tuong
thity phan ra thanh hai kiéu: ty thay phan va thity phan do vi sinh vat.

¢ dﬁu md co ngudn gdc thyc vat, su tu thiy _phén xdy ra manh hon so voi dau
m& c6 ngudn gbe dong vat. Trong cing mot loai dau thyc vat, loai ddu nao dugc tinh
ché cang k§ mirc d6 tu thay phan xay ra cang yéu.

Pbi véi kiéu thuy phan do vi sinh vat, murc d§ xay ra nhanh hay yéu phu thudce
vao sy nhiém vi sinh vat trong qua trinh san xuat van chuyen va bao quan dau mé.
Nhiing loai vi khuan va ndm mdc c6 kha ning san sinh ra nhiéu enzyme lipase nhu:
Achromobacter butiric, Micrococus cremoides, Bac. Subtilic, Chromobacterium,
Penicillium glaucum, Aspergillus niger...

Khi su thuy phan triglyceride xay ra hoan toan, san pham thu duoc 14 glycerin va
acid béo tu do. N€u sy thiy phan xdy ra khong hoan toan, san pham thu dugc con co
di va monoglyceride.

Su thiy phén cac phosphatid dudi tic dung cua enzyme phosphatase cho san
pham 13 glycerin, acid béo, acid phosphoric va hop chat base nito. Trong diéu kién
thich hop, chat base nito s& bi thily phan tiép theo thanh nhiing chit don gian hon
nhung lai doc ddi v6i co thé. Vi dyu: Khi thuy phan lecitin cho chat base nito 1a cholin,
tir cholin s& tao thanh norin 1a chat doc.

Qua trinh thay phan diu mé 14 diéu khong mong muén trong khi bao quan, né sé
1a tién d& cho su hu hong ddu m& mot cach sau sic hon. Nhung trong qué trinh tiéu
héa, ddu m& an khong thé ngéim qua thanh rudt dugc. Trudc hét, nd phai dugc thuy
phan thanh céc chat don gian hon, r6i tir 46 chung méi duge co thé dong hoa dan. Vi
vdy, trong co thé qua trinh thity phan ddu m& cé y nghia quan trong.

Qua trinh thuy phan dau m& lam thay 601 cac chi tiéu ua chudng cua dau md nhu
lam chi sd ester, lam tang chi sd acid va chi s6 xa phong. Murc d6 tang chi sb acid va
chi s6 xa phong c6 khéac nhau: chi s6 acid tang manh, ty I¢ thuan voi su tang cua tdc do
thity phan; chi s6 xa phong ting it hon va gin lién véi sy phan ly cac acid béo no phan
tir lwong cao thanh acid béo no phan tir lugng thap.

Qua trinh thuy phan con lam gidm nhiét d0 nong chay va lam mat mui vi ty nhién
cua dau mo. Mui vi ty nhién cua dau md s€ bi thay d6i phu thudc vao sy c6 mat cua
cac acid béo no phan tir lugng thap (butyric, caproic...).

Téc do cha qué trinh thiy phan xay ra nhanh hay cham thuong bi anh hudng boi
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cac yéu t6 nhu: d6 4m, nhiét do, d6 pH ctia mdi truong, kim loai, acid, enzyme, vi sinh
vat...

N6i chung, anh huong cac yéu t trén khong ngoai nghia thich ing hay khong
thich tmg vo1 kha nang hoat dong ctia enzyme lipase va cac vi sinh vat. Dau md chira
nhiéu nude s& tao diéu kién cho vi sinh vat hoat dong.

Téc d6 thuy phan dau md con bi anh hudng dang ké vao sy phdn tan cia cac
phan tir nuéc. Sy thuy phan chi xay ra & chd tiép xuc gitta nudc va dau md. Dau c6
ham luong nudce it nhung mirc d6 nhii héa cao thi tbc do thity phan s& 16n hon & dau c6
ham lugng nude cao nhung mirc d§ nhii hoa kém.

Su c6 mit cia enzyme lipase trong dau md tao diéu kién cho qua trinh thuy phan
X4y ra. Nhung kha ning hoat dong ciia lipase manh hay yéu phu thudc nhiéu vao diéu
kién cua méi truong nhu: nhié¢t do, do pH, v.v... Enzyme lipase hoat dong manh trong
moO1 truong c6 pH thich hop tir 7+8.

Néu trong dau md c6 mit ciia acid manh dé phan ly s& lam yéu kha niang hoat
dong cua lipase. Nhiét do thich hop cho enzyme hoat dong gi6i han tir 35+40°C. Nhiét
d6 16n hon hay nho hon déu han ché hoat ciia enzyme lipase. Trong bao quan, ngudi ta
da str dung nhiét d6 thap dé ngan ngira qua trinh thiy phan.

Céc kim loai c6 anh huong khong giéng nhau dén hoat tinh cua enzyme lipase,
Mn, Ca va muoi cta n6 c¢6 kha nang hoat hoa enzyme lipase. Nguoc lai, muodi dong co
tac dung uc cheé hoat tinh cua lipase.

Su nhiém vi sinh vat ciia ddu m& c6 anh huéng 16n dén téc do thiy phan. Khi
quéa trinh thiy phan xdy ra, vai trd cta lipase c6 sin trong diu m& khong phai 1a chi
yéu vi hoat tinh cila n6 da bi khtr trong san xuat. Tac nhan chi yéu & day 1a do vi sinh
vat tiét ra. Do do, gitt gin mirc dJ v¢ sinh cao trong qua trinh san Xuét, van chuyén, bao
quan dau m& hét stc c6 ¥ nghia quan trong dbi voi su han ché téc do thity phan.

3.2. Qua trinh oxy hda chét béo

Oxy héa dau md 1a mot qua trinh phan huy dic trung nhat dbi voi van dé bao
quan. Khi bi oxy héa, chat lugng dau md bi bién d6i nhanh chéng qua sy thay d6i cua
cac chi tiéu cam quan va 1y hoa. So v6i su phan huy do thity phan, sy phan hay dau
m& do oxy hoa xau ra & mirc do sau sic hon nhiéu. Dau m& bi oxy héa biéu hién rd rét
nhat 1a mui 6i khét, vi dang, doi khi kém theo sy bién d6i mau sic.

Su oxy hoa chit béo khong no dugc khoi tao bﬁng viéc tao thanh cac géc tu do
dudi tac dung cua anh sang, nhi¢t do, ion kim loai va oxy. Thong thuong phan ing xay
ra trén nhom metylen ké can v6i ndi doi ciia C = C.

3.2.1. Co ché phan irng oxy héa chit béo

Co ché phan Gmg oxy hoa chat béo rat phirc tap, co thé chia thanh 3 giai doan:
khoi tao, lan truyén tao cac san pham trung gian va két thic phan tng.

Giai doan khdi tao

bay la giai doan mo dau cho qua trinh oxy hoa dé}l m&. Bac trung cua giai doan
nay la sy hinh thanh gbc tu do ban dau. Goc tu do c6 thé tao ra tir mot co chat ban dau
hodc do 2 hay 3 phan tur tuong tac voi nhau. Trong giai doan nay, co chat tham gia la
cac acid béo ¢ dang tu do hay dang két hop vo1 glycerin.
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Trong diéu kién nhat dinh (nhiét do, c6 di ning lugng hoat hoa), gbc acid béo s&
mang mdt dién tir va nguyén tir hydro ciing mang mot dién tir dé hinh thanh nén cac
goc tu do ban dau theo phan tng:

R-H —~ R + R
R-H+0, —— R + HO-0O°
ROOH —— RO° + HO°

2ROOH RO, + RO’ + H,0

Trong d6: R%: gbc alkyl; RO gdc alcoxyl; RO, gdc peroxide.

Céac acid béo tyr do co kha ning tich nguyén tir hydro dé dang hon acid béo &
dang két hop, ¢ acid béo chua no dé dang hon acid béo no.

Tém lai, ddu m& khi bi oxy hoa, & giai doan khoi tao s€ tich tu mot lugng 1om géc
tu do c6 kha nang oxy hoa manh lam thuc day thém qua trinh ty oxy hoa.

Giai doan lan truyén tao cdc san phiam trung gian

Trong giai doan nay, cic gbc tu do ban dau c6 kha ning hoat héa manh mé s&
tuong tac vo1 phan tor co chat méi hodac dé tao thanh cac goc tu do mé1 khong bén
ving.

RY + 0, — ROQ°
RO + RH — ROH + R
ROO° + RH — ROOH + R

Céc phan mg ung lp di lap lai, hinh thanh chudi diy chuyén phan mg xay ra
lién tiép dat toi hang ngan mach khac nhau, do d6 gbc tu do duoc hinh thanh cang
nhleu co chat oxy héa bi pha v& lién tuc. Trong giai doan nay, su tac dung tuong hd
ctia gbc R voi phén tir oxy xay ra dic biét nhanh chong, thuc té khong can dén ca nang
luong hoat hoa.

Két qua d3 hinh thanh nhiéu gbc peroxide, gdc peroxide rat khong bén viing c6
kha ning hoat hda manh nén né nhanh chéng tac dung véi co chat RH dé hinh thanh
nén san pham phan tir dau tién hydroperoxide (ROOH). O day, su bién dbi cua gbc
peroxide, dac biét 1a hydroperoxide, do tinh chat khong bén vimng ciia chung da din
dén sy tao thanh va tich tu cac hop chét aldehyde, aceton... , chinh nhitng hop chat
nay lam cho dau c6 mui 6i khét.

Giai doan két thitc phén ting

Phan (g dic trung trong giai doan nay 14 su tac dung tuong hd cua cac goc tu do
va hinh thanh nén nhiing phan tr bén ving.

RY + R

e R-R
ROO? + R° — ROOR
ROQO° + ROOQ° — ROOR + O,
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Céc phan ng nay xay ra lam gian doan day chuyén oxy hoa dau md, khi chung
xay ra & muc dJ cao thi sy oxy héa dau mo s€ bi ngung.

3.2.2. Céc yéu t6 anh hwéng dén qud trinh oxy héa chit béo

Tdc d0 qué trinh tu oxy hoa dau md phu thude vao nhicu cac yeu to tic dung 1én
no. Trong cac yéu t6 anh huong, c6 nhitng yéu té mang tinh chat xuc tac, nguoc lai
cling c6 cac yéu té mang tinh tc ché sy oxy hoa xay ra. Nhiing yéu t6 anh huong gom:
anh sang, nhi¢t d9, ion kim loai, nudc, chét chong oxy hoa...

3.2.2.1. Anh sang

Anh sang c6 tac dung lam ting nhanh qué trinh oxy hoa ddu m&, anh sang cung
cap nang luong hoat hoa cho co chat oxy héa. Dudi tac dung clia ning lugng anh sang,
dac bi¢t dudi tac dung cua tia ngoai tim va tia cuc ngfm, su hinh thanh géc tu do ban
dau cua RH va hydroperoxide duoc dé dang hon. D¢ han ché tac dung cia anh sang,
nguoi ta thuong chira dung va bao quan dau m& trong diéu kién kin, trong binh mau
nau dé tranh tac dung truc tiép cia anh sang.

3.2.2.2. Oxy

Oxy 1a thanh phan tham gia truc tiép trong qué trinh oxy hoa dau m0, Vi vay su
c6 mat oxy trong mdi trudng xung quanh cé anh hudéng manh mé dén téc d6 oxy hoa.

Su anh huéng d6 16n hay nho trudc hét phy thudc vao ndong do oxy trong moi
truong bao quan; ti€p do6 phu thudc vao kha nang hoa tan va khuéch tan cia oxy trong
dau m&. Dé han ché tiép xtc vo1 oxy nguoi ta thuong dung dau md trong binh co
miéng nho va phai chira day binh.
3.2.2.3. Nhiét do

Vé anh hudng cua nhiét do rat rd rét ddi voi qua trinh tu oxy hoa chat béo. Khi
tang nhiét do cua co chat, toc d¢ phan img oxy hoda chat béo tang theo, dic bi¢t & nhi¢t
d6 tir 40+45°C, tdc d6 phan huy hydroperoxide ting 1én rat manh. Vi vy nguoi ta
thudong bao quan chat béo & nhiét do thap.
3.2.2.4. Kim loqi

Anh huong cua kim loai d6i v6i qua trinh tu oxy hoa chat béo dd c6 nhiéu cong
trinh nghién ctru dang ké.

Céc ion cuia nhitng kim loai c¢6 hoa tri thay doi (nguyén té giao chuyén) va nhiing
hop chét cia chiing c6 tac dung xuc tac dbi voi sy tw oxy hoa chét béo.

Chung bao gorp cac nguyén td nhu: Mn, Ni, Cu, Fe..., trong d6 Cu c6 tac dung
manh mé nhat, roi dén Fe, Mn, Ni.

Kha ning xtc tac caa Cu, Fe con phu thudc ¢ mirc 46 déng ké vao pH cua moi
truong. Cac ion kim loai thuong bi nhiém vao ddu md trong qua trinh san xuat.

3.2.2.5. Chat chéng oxy héa
Chat chong oxy hoa c6 nhiéu loai, chiing phan biét nhau bdi boi dic tinh tc ché
doi véi tirng giai doan doi véi tirng qua trinh ty oxy hoa chat béo.

Chat chéng oxy hoa c6 tic dung ngin ngira sy hinh thanh gdc ty do ban dau 1a
vitamin E, carotenoit, cac steroid. Chung dugc xem la chat chong oxy hoa thién nhién.
Nhiing chat nay c6 kha nang hoat héa manh hon acid béo, do d6 né lam giam kha nang
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hoat héa ciia acid béo. Dau md tinh ché k¥ s& bj giam kha ning tu chdng oxy hoa do
loai trir cac chong oxy hoda thién nhién.

Céac hop chét phenol 1a chat chdng oxy hoa c6 kha ning twong tac voi goc
peroxide. Khi c6 mat ctia hop chat phenol, ndng d6 peroxide trong ddu m& bi oxy hoa
s& giam di o rét. Cac hop chat chtra luu huynh, phospho c6 tac dung ngin can sy phat
sinh mach nhanh thoai hoa cia hydroperoxide. Dudi tac dung cua chat chdng oxy héa
loai ndy, tbc d ctia qua trinh oxy héa dau mé& bi giam di rd rét.

Mot s6 chéat chéng oxy héa khac khong c6 tac dung wre ché truc tiép 1én cac giai
doan cua sy oxy hoa, ma cé tac dung 1am ting cudng kha ning e ché cho cac chong
oxy hoa hoic 1am giam kha ning xtic tac cia cac kim loai. Nhitng chat d6 duoc goi 1a
chat hiép trg. CAc chat hiép trg dic trung 1a céc acid hitu co nhu: acid citric, acid
oxalic, acid sorbic...

Tom lai

Qua trinh oxy hoa chit béo 1a mot qué trinh phan hity phirc tap va sdu sic. Chat
béo khi bi oxy hoa, cac tinh chat ty nhién ban dau s€ thay doi va cé thé con gay doc
cho co thé. Sy thay d6i chat lugng cua chat béo dugc bi€u thi qua sy thay d6i mui vi
va cac chi so 1y hoa.

Mui vi tu nhién cta dau m& bi giam, dau m& c6 mui 6i khét, vi dfmg; chi s6 iod
gidm, chi s peroxide tang, nhiét d néng chay giam nén khi dun nau bang dau mé da
bi oxy hoa rat dé bi chay. Cac peroxide lam mat hoat tinh cua vitamin hoa tan, déc biét
la vitamin E. Céc aldehyde va aceton co6 tac dung kich thich mang nhay cua co quan
tiéu hoa va c6 thé gy nén bénh viém loét da day, viém niém mac rudt. Vi vay, trong
qua trinh bao quan dau md phai hét strc han ché sy oxy hoda xay ra.

4. BIEN POl CUA CHAT BEO TRONG CHE BIEN NHIET
4.1. Bién d6i vat ly

Tinh chit va mutc d6 cia su bién dbi chat béo trong qué trinh ché bién thuc pham
phu thudc vao nhiéu yéu to nhu: nhiét do, thoi gian dun nong, dién tich ti€p xtc bé mat
chat béo vo1 nude va sy c6 mat cua cac chat co kha nang tac dung tuong ho hoa hoc
véi chat béo.

4.1.1. Sw bién doi khi niu

Trong qua trinh ndu cac san pham dong vat, chat béo chira trong ching s& bi
nong chay. Muc do nong chay phu thudc vao nhiét dg néng chay cua tirng loai ma.

Khi nau chat béo chuyén dan ting phan nho tir san pham vao nudc theo muc do
nong chay cua no.

Luong md sau khi tach tur san phém dem nau vao nudc, phén 16m tap hop lai trén
bé mat nudc va chi co6 mot phan nho bi nhii twong hoa, nghia 1a m& bi phan tan trong
nudc dudi nhitng dang hinh cau rat nho.

Két qua cia su nhil twong héa 1a bé mit tiép xic cia chit béo véi nudc soi s&
tdng manh, tao di€u ki¢n thuan lgi hon cho sy phan giai md. Qua su phan gidi nay, cac
acid béo dugc hinh thanh chu yéu la acid stearic va acid panmitic.

4.1.2. Sw bién doi khi rdan
Chat béo dung dé ran co thé dung m& dong vat hay dau thyc vat, nhiét do ran cao
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hay thap chi yéu phu thudc vao loai chit béo st dung, loai san phdm dem ran... NOi
chung, nhiét d6 ran duy tri trong khoang 140+150°C.

O nhiét d6 ran cao hon binh thuong, chit béo dé bi phan huy, biéu hién dau tién
cua su phan hily manh chat béo 1a sy sinh khoi.

Trong qua trinh dun néng, do nhiét d6 cua chat béo duoc néng cao nén lam cho
d6 nhot giam di nhiéu. P nhét giam lam cho chat béo ngdm vao san pham dun ran dé
dang hon.

4.2. Bién ddi héa hoc

O nhiét 6 khong quéa 102°C, lipit (dau, m&) khong c6 bién doi dang ké’ ngoai hoa
16ng. Khi dun lau & nhiét d6 cao cac acid beo khong no s& bi oxy hoa lam méat tac dung
c6 ich vé6i co thé cla céc acid nay, dong thoi cac lién két kép trong ciu tric cla chung

bi bé gly tao thanh cdc san pham trung gian nhu 1a peroxide, aldehyde c6 hai ddi véi
co thé.

Khi nuéng thirc an trén bép lira, md chay ra roi xudng tao mui thom nhung thyc
chat d6 1a cac carbuahydro thom vong khong tot cho co thé va d6 chinh 1a mdt trong
cac tac nhan gay ung thu.

5. SU TUONG TAC CUA CHAT BEO VOI CAC THANH PHAN KHAC
TRONG CHE BIEN THUC PHAM

5.1. Sy tao thanh 3-MCDP

3-MCDP (tén hoda hoc: 3-monochloropropane-1,2-diol hoic 3-chloro-1,2-
propandiol) 1& mot chat hoa hoc thuéc nhom chloropropanols ticc cac hop chit phat
sinh do dung acid HCI dam dac thuy phan thuc vat giau protein trong quy trinh san
xudt thyc pham. Chét glycerin (CsHs(OH)s) trong chat béo khi tic dung voi acid
chlohydric (HCI) thi tao thanh 3-MCPD va 3 dan xuét khéac (1,3-DCP; 2,3-DCP; va 2-
MCPD). 3-MCPD duoc tao thanh do sy phan tng gitra chat clor va chat béo trong qua
trinh ché bién thyc pham. Phan g dugc thuc day nhanh hon khi xdy ra ¢ nhiét d6 cao
(gia nhiét) .

3-MCPD c6 thé tim thay & tat ca nhimng loai thuc pham ma qua trinh ché bién
chung co sy két hop gitta chit béo, acid chlohydric va gia nhiét. Pac biét 1a & xi dau
(twong) vi 1a mot loai thuc phdm duoc san xudt tir qua trinh 1&n men va chuyén hoa
dau tuong (dau nanh) bdi vi sinh vat (Aspergillus oryzae hoac A. sojae), tuy nhién
trong cOng nghé san xuat hién nay ngudi ta thudng str dung nguyén lidu 1a kho dau
tuong (da tach dau) rdi thuy phan bang acid chlohydric (HCI).

bau tuong la mdt loai dau giau protein ’Vé‘l chét béo, vi vay viéc thl})"l phﬁn protein
dau tuong bang acid HCI va nhimg budc ti€p theo trong qua trinh ché bién tuong da
thuc day qua trinh tao ra chat 3-MCPD. DPac tinh giau protein va chat béo da lam cho
twong san xuat theo phuong phap nay tr¢ thanh mot nguon 3-MCPD cao nhat so voi
nhitng thuc pham khac.
5.2. Sy tao thanh chét béo chuyén héa (chﬁit béo trans)

Chét béo chuyén hoa (tén tiéng Anh: trans fat hay trans fatty acid) Ia chat béo c6
chira cac acid béo dang trans (hay acid béo dong phan nhan tao) thuong dugc hinh

thanh khi hydro hoa dau an von di nham Iam cho thyc pham duge bao quan lau hon,
bat mat va hap dan nguoi tiéu dung hon.
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Chét béo doc hai nay thuong c6 trong cac loai thuce pham ché bién sin nhu banh
bich quy, khoai tay chién, quiy nong, ga ran, thit ran... Chat béo chuyén hoa ton tai
trong nhiéu loai thuc pham tu nhién, va ca trong thuc pham cong nghiép. Tur thit dén
banh ngot, banh quy, banh nuéng. Ham luong cac acid béo chuyén héa twong ddi thap
trong thit, nhung cao hon nhiéu trong banh ngot cong nghiép va do an nhe.

Chét béo chuyén hoa c6 tinh chat hoa hoc dic thi. O goc do sinh hoa, dic trung
ctia acid béo chuyén hoa khong sai khac nhiéu so voi acid béo thong thuong: acid béo
chuyén hoa 14 acid béo khéng bdo hoa c6 mot lién két doi giira hai nguyén tu carbon
v6i hai nguyén tir hydro ¢ vi tri “trans” nam ¢ hai phia so véi nbi d6i (khac véi vi tri
“cis”). Tinh chat nay din dén mot cau tric khong gian cimg nhac khong linh dong, do
d6 acid béo dang trans c6 dic tinh hoa sinh rat khong chuan Xac.

Theo nghién ciru cta cic nha khoa hoc My va T6 chic Y té thé gidi, chat béo
dang transhay trans fat, gidng nhu chat béo bdo hoa (saturated fat), thuong lam téng
cao muc lipoprotein va triglyceride, lam tang ham lugng cholesterol xau (LDL-C) va
lam giam lugng cholessterol t6t (HLD) trong mau, gay nguy co méic bénh xo vita dong
mach. Ngoai ra, chat béo nay khi xAm nhép va dong dic trong mau, tao ra nhimg mang
tiéu cau dang md bam vao thanh mach mau, dan dan bit kin mach mau, hau qua lam
cho mau khong luu thong duogc, gay tac nghén va din dén nguy co dot quy. Mot qua
trinh 1am cho cac dong mach vanh bi tac nghén, giam luu lugng mau nudi tim, din dén
tinh trang xdy ra cac con dau thét nguc, dot quy, nhdi méau co tim, va cac bénh mén
tinh khac nhu tiéu duong, V.v.

Chét béo chuyén hoa thuc sy 1 yéu t6 gay hai cho nhitng ngudi hay dung thuc
pham ché bién san.

6. CHU'C NANG CUA LIPID TRONG CHE BIEN THUC PHAM
6.1. Sw nhii hoa cua lipid

Lipid tao nén hé nhii tuong trong cac loai thuc ph'fim nhu mayonnaise, sita, va
nude thit. Néu trong moéi truong co lipid va nude, dong thdi c6 mot trong nhimng tac
nhan sau: nhiét do, kiém, luc co hoc khay dao, v,v... s& 1am cho hién twong nhii hoa
lipid xay ra.

Dic biét trong moi truong kiém hat nhil twong sé bén do cac phan tir acid béo hap
phu trén bé mat ctia nhil trong lam cho bé mat hat nhii twong tich dién am s& hoa tan
lau trong nudec.

Khi c6 tich dién tich am, cac hat nhii than nudc va duoc cac phan tir nudce lién két
kéo vao 10ng khéi chat 1ong & dang lo lung khong thé phan pha ndi 1én duoc. Hién
trong nay thuong xay ra trong qua trinh ché bién dau ca hay dau thyc vat gy kho
khin cho qua trinh phan ly dau ra khoi nudc va tap chat hoa tan trong nuée. Do vay
can ¢6 bién phap ky thudt twong tmg nhu khudy dao nhe, diéu chinh nhiét do hogc bo
sung thém HCI vao moi truong thuy phan dé han ché hién tugng nhii hoa cia lipid.
Hozc mudn phén ly tich dau, nguoi ta rira dau trong dung dich NaCl hoic nudc néng.

Su tao nhil twong bén ciia lipid dugc thé hién ¢ hinh 4.9.

Mot s6 qua trinh cong ngh¢ lai can thiét tang cuong sy nhil hoa cua lipid, chang
han trong san xudt sita chua cin ting cuong déng hoéa dé 1am nhé cic cdu md va tao
nhil tuong bén cta lipid dé ting cuong do quén min cua sira chua sau ndy, hodc trong
qua trinh ché bién cac loai thyc pham pasta, nudc st ciing vay.
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Co ché qua trinh khir m& trong khi rira chén bét, dung cu dinh m& bang xa phong
cling dugc giai thich theo hi¢n twong nhii trong nhu da trinh bay ¢ trén.

NaOH, t° , H,O
Khudy dao

" Lipit OO O Hat nhii tuvong
S H,O
NaOH 0 H,0

Glyxerin + axit béo

ﬁ‘ ﬁ E > ho

Cdc hat nhii tuong bén

Hinh 4.9. S tao nhii twong bén cia lipit trong méi truong kiém
6.2. Nhirng chirc niing khic ciia lipid trong ché bién thuc pham

Lipid 12 thanh phan khong thé thiéu dé tao ciu truc, vi ngon va huong thom cua
thuc pham nén lipid dong vai tro lam tang chat lugng cam quan cua thuc pham, bén
canh lipid con 1a mét chat dinh dudng can thiét cho co thé.

Ngoai ra, lipid 1a dung méi hoa tan cac cau tir thom va mot sé vitamin (A, D, E,
K) cua thuc pham, vi vay trong thuc pham chat béo dong vai tro giit hwong thom va co
dinh mot s6 vitamin (A, D, E, K) ctua thuc pham.

Lipid c6 trong béanh 1a thanh phan rat quan trong dé tao nén cu trac ca cac loai
banh 1am tir bot mi. Sy ¢6 mit caa lipid 1am giam d6 nhdt cia khéi bot nhao, tao didu
kién cho qua trinh khudy tron dé dang hon. Lipid gilp cho sy ting cudng tinh dan hoi
clia gluten trong qua trinh nhao trén, nhd vao su hap thu lipid 1én bé mit cta gluten ma
tao nén nhirng Mang mong gluten dan hoi, khong thdm khi va nho vy ma mang gluten
dugc cang phong khi nuéng banh. Cac lipid gop phan tao nén hé bot trong banh dudi
dang cac bong bong nho dugc phan b6 trén toan khdi bot nhao, vi vay rit ngan duogc
thoi gian nudng banh va tao nén ciu trac xbp ciia banh, lipid ciing tao nén ciu trac bot
ctia thyc pham nhu kem dénh.

Lipid gop phan chéng lai su két tinh duong trong cac san pham thyc phim chang
han nhu cac loai keo mém.

Lipid trong sita 1a nhiing hat cdu béo duoc bao boc bdi mang lipo-protein tich
dién am, cac mang nay c6 vai tro lam bén nhil tuong trong sira.
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Lipid twong tac véi amilose trong chudi xoan 6c, tao ra mang khong thiAm khi.
Ngoai ra lipid twong tac voi tinh bot dudi sy tic dung cua nhiét do khéi tinh bot s&
tang thé tich rat 16n va truong nd, ty trong s€ gidm va trd nén rong xop

Trong qua trinh chién, chit béo déng vai trd nhu cac trung tdm truyén nhiét va
twong tac vai protein, carbohydrate va cac thanh phan cia thuc pham, tao nén huong
vi doc ddo va mui thom cho thyc pham, diéu nay dap ung duogc thi hi€u cua nguoi tiéu
dung.

CAU HOI ON TAP
1. So sanh cac chi s6 Iy hda cua dau thuc vat va md dong vat, tir d6 giai thich cac
tinh chat khac nhau cua dau thuc vat va md dong vat.

2. Néu thanh phan hoa hoc ctia ddu m&. Cau tao va tinh chit cua glyceride.

3. Néu tinh chat va vai trd ctia cac chat kém theo trong dau md. Vi sao carotenoit
thuong 1a chat chong oxy hoéa tu nhién cua dau ma.

4. Néu cac tinh chit 1y hoc va hoéa hoc cua dau md. Ung dung cia phan tmg cong
hop trong san xuat dau ma.

5. Sy thuy phan cua ché:lt beo trong qua trinh bao quan. Anh huong cia qué trinh
thuly phan chat béo dén chat luong thuc pham trong qua trinh bao quan.

6. Co ché phan mg oxy hoa cua chat béo. Cac yéu t6 anh huong dén qua trinh oxy
hoa chat béo trong qua trinh bao quan.

7. Trinh bay sy bién ddi cua lipid trong ché bién nhiét.
Lipid c6 nhing chirc ning gi trong thuc pham?

9. M6 ta qua trinh ché bién mét loai san phém dau thyc vat (hodc m& dong vat), va
giai thich co sé cua viéc ing dung nhitng chltc nang cua san pham do trong ché
bién thuc pham.
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CHUONG 5. TINH CHAT CHU'C NANG CUA HQP CHAT PHENOL
THUC VAT TRONG THUC PHAM

Hop chét phenol 14 nhimg hop chat vong hitu co c¢6 chira mét vai hodc nhiéu
nhoém hydroxyl trong nhan benzen. Ching dugc tim thy trong khap cac bo phan cia
cay va dong vai tro tao nén mau sic da dang cua thuc vat cling nhu c6 tac dung bao v¢
cho cay. Cac hop chét phenol thyc vat thuong tdn tai & 2 dang: monome - goi la cac
polyhydroxylphenol (trong phan tir ¢6 nhiéu nhom hydroxyl dinh tryc tiép voi nhan
benzen) va polyme - goi la cac polyphenol (nhleu monome gan v&i nhau). Cac hop
chat phenol thuc vat & dang monome thudng két hop véi cac loai dudng tao thanh cac
glucosid.

Céc hop chat phenol, dac biét la cac polyphenol, c6 déc tinh oxy hoa rat manh
nén dugc ung dung nhiéu trong cac nganh y dugc, thuc pham va my pham.

1. CAC HQP PHAN CUA HQP CHAT PHENOL
1.1. Phén loai hop phan cic hgp chat phenol

Duya vao bd khung carbon, cac hop chit phenol ty nhién c6 thé chia ra lam 3
nhom chinh:

- Nhom hop chat Cg - C; bao gdm cac acid hydroxybenzoic, protocatechic, acid
galic.

OH OH

COOH OH COOH OH COOH OH

acid hydroxybenzoic acid protocatechic acid galic

- Nhom hop chit Cg- C;3 bao gém cac acid hydrocinnamic, acid caffeic.
OH

HOOC - CH =CH OH HOOC - CH =CH OH

acid para hydrocinnamic acid caffeic

- Nhom hop chat Cg - C;3 - Cs bao gdm cac catechin, leucoanthocyanin,
anthocyanin, flavanon, flavon va flavonon la nhiing hop chat nguyén thiy c6 mau.
Catechin, leucoanthocyanin la nhitng hop chat khong mau, dé dang bi oxy héa dé cho
san pham c6 mau khac nhau.

1.2. Mot s6 nhém co ban ciia cac hop chit phenol

Cac nhdm co ban cua cac polyphenol: acid phenolic, stilbene, flavonoid, lignan

va mot sO chat khac.

1.2.1. Acid phenolic (acid phenol carboxylic)

Céc acid phenolic ¢6 nhiéu trong thyuc vat va thudng tich tu nhiéu nhét & hat va vo trai
164



cdy hodc ¢ 14 ciia cac loai rau. Cé rat nhiéu acid phenolic khac nhau dugc tim thiy
trong tu nhién va ching cé thé dugc chia thanh hai loai: din xuét cia acid benzoic,
chang han nhu acid galic va dan xuat ciia acid cinnamic, bao gdm ca acid caffeic va
acid ferulic. Cac acid cinnamic ph6 bién hon.

Acid galic duogc tim thay trong tra va hat qua nho. Ca phé cé chira acid caffeic va
acid chlorogenic. Qua viét quat, kiwi, man, anh dao va tao c6 chira mot luO’ng 16n acid
caffeic. Ruou vang do va cac loai trai cdy ho cam quyt c6 chira acid cinnamic. Acid
ferulic duoc tim thdy trong 16p vo cua hat ngii cdc, trong bot ngd, lua mi nguyén hat,
gao va bt yen mach.

Cong thirc hoa hoc ctia mot sb acid phenolic:

0] 0 @
HO OH X~ “0oH X" "OH
HO HO
OH OH
acid galic acid cinnamic acid caffeic
0o HQ, CO.H
CH;30 ™ OH >
HO 7
OH
OH
acid ferulic acid chlorogenic
1.2.2. Stilbene

Cac hop chat stilbene thuong chi tim thay trong gd va ré cdy ma khong c6 trong
cac té bao khac cia cay. Chat dai dién cia nhom chat nay la resveratrol. Resveratrol
dugc tim thay nhiéu nhat trong ‘qua nho do va co trong mot sO thyc vat khac nhu mam

x6i, ddu tam, man, dau, viét quat.
SR

OH

resveratrol (trans-3,4',5-trihydroxystilbene)

1.2.3. Flavonoid

Flavonoid 13 nhom céac hop chat tao mau cho hoa qua ciing nhu canh va 1a cay.
Chuing ¢6 thé tao ra cac mau vang, do va xanh cho thyc vat.

Khac véi cac hop chat carotenoid ciling cho mau vang va mau do ¢ cho, cac
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glycosid cua flavonoid tan dugc trong nudec.

Trong nhom chat flavonoid, hop chat catechin, anthocyanidin va
leucoanthocyanidin thudc dan xudt cta croman, con cac hop chat flavon, flavanon,
flavonol va cac hop chat khac thudc din xuit cia cromon. Tat ca cac chat flavonoid
nay déu 1 san pham cua sy ngung tu ctia croman hodc cromon véi cac phenol.

Phan 16n cac chét flavonoid c6 mau vang (flavonoid do tir flavus c6 nghia 13 mau
vang). Tuy nhién mot s6 c6 mau xanh, tim, d6, mot sé khac lai khéng c6 mau ciing
thudc nhoém flavonoid. Trong thuc vét cling c6 mot sé nhom hop chat khac khong
thudc flavonoid nhung lai c6 mau vang nhu carotenoid, antranoid, xanthon.

a) Flavon

Flavon va cic dan chét flavon rat pho bién trong thuc vat, 13 chat két tinh khong
mau dén mau vang nhat. Flavon don gidn nhat khong c6 nhém the da dugc phan lap tur
cay anh thao (primula).

Flavon cha yéu co trong cac loai ngii cdc, thao dugc va rau qua. Hai flavon hay
gap nhat trong cay la apigenin va luteolin.

OH O

flavon apigenin luteolin

Mot sb flavon khéac c6 trong cac loai cay nhu: chrysin trong 10i gd cay thong,
baicalein va wogonin trong ré hoang cam, oroxylin A trong v6 cdy niic nac, pedalitin
trong 14 cady me, tangeritin trong vo quit, nobiletin trong vo cam, than va 14 cay cut
lon...

Céc dan chit flavon nhiéu nhat & dang glycosid c6 trén 460 chat, mot sb chat &
dang este (acetat, benzoat), khoang trén 45 dan chat ﬂavoq o dang sulfat da dugc phan
lap. Céc flavon sulfat thuong dugc phan 1ap dudi dang muoi kali.

Flavon dong vai tro quan trong trong viéc tao mau sdc cia md cAy va hinh thanh
huong vi cho so phan an dugc cua cdy. Cac flavon nhu nobiletine, sinesetine va
tangeretine tao vi dang cho cac loai trai cay ho cam quyt.

Ham lugng flavon trong mot s6 thuc phém dugc thé hién & bang 5.1.

Badng 5.1. Ham lwong flavon trong mét s6 thuwc pham

Thiee pham Flavon (mg/100g thwc phdm)
Rau mui tay (Parsley) 24-185
Rau céan tay (Celery) 2-14
Cay, qua &t (Capsicum pepper) 0,5-1

(Ngudn: Manach, C., Scalbert, A., Morand, C., Rémésy, C. & Jiménez, L. 2004.
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Polyphenols: food sources and bioavailability. Am J Clin Nutr 79, 727-47)
b) Flavonol (=flavon-3-ol)

Flavonol c6 nhiéu trong thyc vat hat kin. Flavonol két tinh mau vang nhat dén
vang, nhitng dan chét flavonol ciing gip rat phod bién trong thuc vat. Hai chét flavonol
hay gip trong cdy la kempferol, quercetin, thir dén 1a myricetin. Flavonol c6 thé &
dang glycosid, mot sd flavonol glycosid c6 mach dudng dugc acyl hoa. Hién nay gan
900 flavonol glycosid da dugc biét dén.

Quercetin thudng hién dién trong 14 va qua cia cdy trong. Kempherol ciing rat
pho bién trong trai cdy, ré cay, rau l4 xanh, gia vi va ciy ho dau. Isoarmentin dugc tim
thdy trong ddu Ha Lan va hanh tay, miricetine duoc tim thdy trong ngd, qua va che.
Céc flavonol chu yéu tap trung & vo tréi cay.

Ciing nhu trudng hop flavon, flavonol ciing c6 nhiing dan chat sulfat.

OH

kempferol quercetin
Ham lugng flavonol trong mot s6 thuc phém dugc thé hién & bang 5.2.

Bang 5.2. Ham lwong flavonol trong mét sé thwc pham

Thiee pham Flavonol (mg/100g thiec pham)

Hanh vang (Yellow onion) 35+120
Cai xoan (Curly kale) 30+60
Toi tay (Leek) 3+22,5
Ca chua cherry (Cherry tomato) 1,5+20
Bong cai (Broccoli) 4+10
Ca chua (Tomato) 0,2+1,5
Tao (Apple) 2+4
Nudc pha che den (Black tea infusion) 3+4,5
Nudc pha cheé xanh (Green tea infusion) 2+3,5
Nho den (Black grape) 1,5+4
Viét quat (Blueberry) 3+16

(Nguén: Manach, C., Scalbert, A., Morand, C., Rémésy, C. & Jiménez, L. 2004.
Polyphenols: food sources and bioavailability. Am J Clin Nutr 79, 727-47)

c) lzoflavon
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Céc isoflavon c6 nhiéu gia tri vé tac dung chita bénh, phd bién nhat 1a daidzein,

genistein, biochanin A va formononetin.

OH

daidzein

HO

formononetin

Isoflavon hau nhu chi tim thiy trong cdy ho ddu. P4u nanh va cic san pham dau
nanh 1a ngudn quan trong nhét cia isoflavon nhung ching ciing c6 mat trong dau Ha
Lan kho, dau xanh, va hat huong duong. Daidzein cé trong cat can, formonometin c6
trong cam thao. Ham luong izoflavon trong mot s6 san pham ché bién tir dau nanh

duoc thé hién & bang 5.3.

Badng 5.3. Ham lwong Isoflavon trong mot sé san pham ché bién tir ddu nanh

San pham ché bién tw dau nanh

Isoflavon (mg/100g)

Pho mat dau nanh cac loai 6,4+31,3
Bot ddu nanh chit béo thap 131,2
B4t dau nanh khong tach chit béo 177,9
Pau nanh hat 59,8+145
Dau phu tuoi (mém hodc cung) 22,6+31,1
Dau phu chién 48,4

(Ngudn: Chang, S. K. C. 2002. Isoflavones from soybeans and soy foods)

d) Anthocyanin

Anthocyanin la hop chat gdm c6 gbc aglycon c6 mau (dugc goi la anthocyanidin
hay anthocyanidol) két hop v&i cic glucoside c6 gbc duong glucose, galactose,
rhamnose... Anthocyanins hoa tan trong nudc con anthocyanidin thi khong.
Anthocyanins tham gia vao viéc tao nén da sic mau cho hoa qua. Pong thoi cung véi
chat tao mau khac nhu chlorophyl, carotenoid dé tao cho hoa qua c6 cuong do mau
khac nhau tuy thudc vao ham luong va sé dong phan cua ching. Goc aglycon ¢ ciu

trac co ban dugc mo ta & hinh 5.1.

Hinh 5.1. Céu triic co ban c%ggéc aglycon cua anthocyanin




Céc gbc duong co thé duoc gan vao vi tri OH-3,5,7 nhung thuong dugc gan vao
vi tri 3 va 5 con gan vao vi tri 7 rat it. Phan tir anthocyanm c6 gan dudong vao vi tri 3
goi 12 monoglucoside, con gin dudng vao ca vi tri 3 va 5 goi 1a diglucoside. Aglycon
dugc coi 12 phan trung tdm cua hop chat mau anthocyanin, trong cong thirc chita cac
lién két doi lién hop - 14 tac nhan chinh gay ra hiéu ing mau dic trung, chung thuong
la dang thé penta (3, 5, 7, 3’, 4,°) hoac hexa (3, 5, 7, 3°, 4’, 5°) cua
phenylbenzopyrylium.

Cac aglycon cua anthocyanin khac nhau chinh 1a do cac nhém thé R1, R2 va R3
(R1, R3 c6 thé 1a H", OH hodc OCHj5 con R2 la OH™ ) khong giong nhau nén s& hap
thu ¢ cac budc song khac nhau (bang 5.4)

Bang 5.4. Cau tric va Amax cia mot so anthocyanidin

Amax (trong methanol, 0,01% HCI)
Anthocyanidin R1 R2 R3
CslaH C; la glucoside
Pelargonidin H OH H 520 506
Cyanidin OH OH H 535 525
Peonidin OCH; | OH H 532 523
Delphinidin OH OH OH 544 535
Petunidin OCH; | OH OH 543 535
Malvidin OCH3; | OH | OCH; 542 535

(Amax la buoc song hép thu cuc dai)

Do c6 su thay thé mot s6 nguyén tir hidro & nhan A, B, C béi cac nhém hydroxyl
hay methoxyl khac nhau nén tao ra nhiéu loai anthocyanidin khac nhau. Thudng chi c6
6 loai 1a phd bién trong rau qua thyc pham bao gém: pelargonidin, malvidin,
delphinidin, peonidin, petunidin, cyanidin, ching c6é cong thirc nhu hinh 5.2.

Anthocyanin c6 thé dugc acyl hoa bai cac acid hitu co phan tir luong thap bang
lién két este véi nhom OH™ ciia phan glucoside hodc ciia phan aglycon. Céc acid tao
gdc acyl co thé 13 acid phenolic nhu acid p-coumaric, ferulic, cinnamic va caffeic hoic
cac acid béo, vi du acid malonic, acid acetic. Su acyl hoa dan dén thay ddi mau sic va
ting d0 bén cta anthocyanin. Anthocyanin c6 tinh tan tot hon va bén hon
anthocyanidin 1a nho duge gan thém mot hoidc nhiéu gbc dudng, thudng hay gip 1a
rhamnose, galactose, arabinose, xylose hoac acid glucuronic. Vi tri lién két cua
glucoside vao aglycon théng thuong nhat 12 tai cac vi tri 3-OH, 5-OH hoic 7-OH.

Su thay doi ctia pH 1am cho ciu tric ciia anthocyanins thay ddi kéo theo su do6i
mau. Khi ting s6 nhém OH- mau cia anthocyanins nga theo hudng sac mau xanh
(pelargonidin — cyanidin — delphinidin). Sy hinh thanh glucoside s¢ d6i theo hudng
tao mau do (pelargonidin — pelargonidin-3-glucoside; cyanidin — peonidin).

O pH thap anthocyanin ton tai & dang cation flavylium 6n dinh va c6 mau do.

Khi pH ting dén 4+5 chuyén vé dang base cacbinol hay base chalcon khong mau. O
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pH tir 6+7 tao thanh base quinonic c¢6 mau tim va tiép tuc chuyén thanh dang base
quinoidal anhydro c6 mau xanh ddm ¢ pH=7+8, khi pH=8+9 thi chuyén thanh mau
vang chalcon. O pH cao hon anthocyanins s& két hgp vGi cic ion kim loai da hoa tri

(Al;", Fes") tao thanh phirc ¢6 mau xanh dam.

OH

Delphinidin

OH

OH

OH
Peonidin

Hinh 5.2. Céc anthocyanindin phé bién trong rau qud

Anthocyanins chu yéu c6 trong cac loai qua, qua mong, bap cai do va hoa. Ham

lugng trong mdi loai ciing khic nhau (bang 5.5)

Badng 5.5. Ham lwong anthocyanins cé trong mot sé thiee pham

Thiee pham Anthocyanins (mg/100g thwc phim)
Ca tim (Aubergine) 750
Mam x061 den (Blackberry) 100+400
Phuic bon den (Black currant) 130+400
Viét quat (Blueberry) 25+500
Nho den (Black grape) 30+750
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Thiee pham Anthocyanins (mg/100g thwc phim)
Anh dao (Cherry) 35+450
Cay dai hoang (Rhubarb) 200
Dau tay (Strawberry) 15+75
Ruogu vang do (Red wine) 20+35
Bip cai do (Red cabbage) 25
Man (Plum) 2+25

(Nguén: Manach, C., Scalbert, A., Morand, C., Rémésy, C. & Jiménez, L. 2004.
Polyphenols: food sources and bioavailability. Am J Clin Nutr 79, 727-47)

e) Flavanol
Flavanol bao gém cic monome la cac catechin, tanin va mot s6 chat khac.
* Catechin

Catechin va nhiing dong phan cia no ciing nhu gallocatechin va nhiing dong
phan cta chat nay la nhitng dan chat flavanol-3 gap twong doi pho bién trong thuc vat,
vi du nhu trong 14 che. Cac chat catechin va gallocatechin c6 cong thure nhu sau:

OH OH
OH
HO O “‘\\\
OH HO O
: OH
OH
OH
OH

catechin

gallocatechin
Catechin c6 nhiéu trong che, chocolat, rugu vang do, tdo va cac loai qua mong.

Badng 5.6. Ham lwong Catechin cé trong mét sé thuwc pham

Thiee pham Catechin (mg/100g thirc pham)
Chocolat (Chocolate) 46-61
Céc loai dau (Beans) 35+55
Qua Mo (Apricot) 10+25
Qua Anh dao (Cherry) 5+22
Qua Nho (Grape) 3+17.5
Qua DPao (Peach) 5+-14
Qua Tao (Apple) 10+43
Qua Mam x6i do (Red raspberry) 2+48
Qua dau tay (Strawberry) 2+50
Quéa mam x06i den (Blackberry) 9+11
Che xanh (Green tea) 10+80
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Thiee pham Catechin (mg/100g thirc pham)
Che¢ den (Black tea) 6+50

Ruogu vang do (Red wine) 8+30

Ruou tao (Cider) 4

(Nguén: Manach, C., Scalbert, A., Morand, C., Rémésy, C. & Jiménez, L. 2004.
Polyphenols: food sources and bioavailability. Am J Clin Nutr 79, 727-47)

* Tanin

Mot s6 dan chat flavanol-3 ¢ dang glycosid. Trong cdy con gap nhitng dan chét
flavanol-3 ¢ dang dime, trime, tetrame, pentame va dugc goi la proanthocyanidin hay
nhu ngudi ta thudng goi 13 tanin ngung ty. Trong qua va 14 cdy 6 mdi c¢6 nhiéu din
chét flavanol-3 dime, trong 14 mot loai dai hoang nhiéu din chat trime di duoc tim
thay.

Tanin 1a nhitng hop chit polyphenol hoa tan trong nuédc co vi chat, lam két tua
protein va alcaloid tir dung dich loang.

Tanin thién nhién déu 1a hén hop cua a}cid gallic va acid digallic ¢ dang tu do
cing nhu dang két hop voi glucose. Tanin rat pho bién trong co thé thuc vat. Tanin
gap chu y€u trong thyc vét bac cao ¢ nhimng cdy hai 1a mam. Cac ho hay gap nhat 1a:
sim, hoa hong, dau. Dic biét mot sb tanin lai duoc tao thanh do bénh ly khi mdt vai
loai sau chich vao cay dé de tring tao nén la “Ngi boi tir”. Mot s6 loai ngti boi tu chira
den 50-70% tanin.

Ngudi ta phan loai tanin thyc vat thanh 2 nhém chat: tanin thay phan va tanin
ngung tu.

- Tanin thuy phan: (tanin pyrogalic)

Tanin thiy phan gom:

+ Galotanin la este cua acid galic va cac duong

+ Ellagotanin 1a este cua acid ellagic va cac duong

+ Este phi sacarit cta cac acid phenol carboxylic

Tanin thiy phan chinh 1a este phurc tap ctia cac duong va acid phenol carboxylic.

Duoi tac dung cua cac té}c nhan thuy phan, dac biét dudi tac dung cia ‘acid va géc
enzyme, cling nhu cta cac kiém, ching s€ bi phan giai thanh cac thanh phan ban dau:
galotanin khi thiy phan s€ tao thanh acid galic, ellagotanin khi thuly phan s€ tao thanh
acid ellagic.

0 0
HO HO 0]
OH
oy o
HO
OH 0 OH
o)
acid galic acid ellagic
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Nhiing saccarit dugc tach ra tor nguyén li€u chura tanin la: arabinose, xilose,
fructose, glucose, galactose, ramanose va saccarose.

Galotanin 1a este cta acid galic, ching 12 nhiing chat quan trong nhat trong nhom
tanin thily phan. Vi vay khi nghién ctru ciu tao hoa hoc cua tanin, chiing dugc chu y
dén nhiéu nhat. Trong tu nhién thudng gip cac este mono-, di-, tri-, tetra-, penta- va ca
polygaloyl.

Chat B-D- glucogalin (B-1-0-galoyl-D-glucose) la chat tiéu biéu cua cic este
monogaloyl tach ra dugc tir ré cay dai hoang va nhd sic ky trén gidy di tim thay né co
trong cac dich chiét tanin khac.

CH,0R; 5 OH
Hoy ORy R.:la -ocC- OH
ORZ H
R,0 H Ry:la H OH
H OR,
3-D - glucogalin

Cac este digaloyl, trigaloyl co thé duogc tach ra tir ré cay hay dich chiét trai cay
cia mot sb loai cay. Cac tetragaloyl, pentagaloyl dugc tach ra tir loai tanin Trung
Qudc, cdy mudi va 1 sb cay khac.

Ngoai céac este cua acid galic voi cac saccarit, nguodi ta con tach ra va xac dinh
dugc cac este cua acid galic voi cac acid quinic, hydroxyl xiamic va v&i cac chat
flavan khac.

Tur dich chiét tanin bang ruou cua 1 loai cidy nguoi ta da tim thay teogalin (dan
xuat monogalyl ctia acid quinic) va tach duwoc dan xuat pyrogaloyl cta acid quinic -
chat taratanin.

H COOH
H2 H2 O
H O C O
H H
H O © ©
teogalin

Cac este cua acid quinic, a.[n - cumaryl quinic], a.clorogenic, a.sikimic,
a.hydroxylxiamic va a.caffeic c6 phd bién trong gi¢i thuc vat. Cac este cua
a.hydroxylxiamic va acid galic ¢ lién quan mat thiét v6i cac galotanin va giit vi tri
quan trong trong s6 cac este phuc tap ctia cac phenol thyc vat.

Mot sb thuc vat co chira tanin thay phan nhu dai hoang, dinh huong, canh hoa
hong do, vé qua va vo cay lyu, 14 cay bach dan.

- Tanin ngung tu: (tanin pyrocatechic = tanin catechin)
Tanin ngung ty gom:

+ Cac dan xuat cua flavanol-3
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+ Cac dan xuit cua flavandiol-3,4
+ Cac dan xuit cta hydroxy stilben, v.v...

Tanin ngung tu 1a hop chat do cac catechin (catechin, galocatechin, flavandiol-
3,4) ngung tu v&i nhau tao thanh dudi tdc dung xtc tac cua acid hodc bang sy oxy hoa
boi enzyme.

Su ngung tu cia catechin

Céc chat phenol thuéc nhom tanin ngung tu dudi tac dung cua acid hodc enzyme
dé tao thanh chit mau nau d6 cia su ngung tu, goi la cac hop chét flobaphen.
Flobaphen rat it tan trong nudc 1a san pham cua sy tring hop héa kém theo oxy hoa,
do do tanin pyrocatechic, con dugc goi la flobatanin.

Mot sO thuc vat chira tanin ngung tu nhu cdy keo, cdy s6i, man, anh dao, che,
cau, duong xi, chanh, son tra,...

Ngoai hai nhom tanin trén con cé loai tanin dac biét, nhirng chét tanin nay co su
két hop gilta tanin ngung tu va tanin thiy phan. Day 1a nhimng gallo va
ellagiflavotanin, vi du: stenophynin A (8 catechin), guvacin A (8 catechin), guvacin B
(8 gallocatechin), cameliatanin A (8 epicatechin), cameliatanin B (6-epicatechin).

g) Leucoanthocyanidin (flavandiol-3,4)

Céc din chat flavandiol 3,4 déu khong mau, cé tinh quang hoat, khi dun véi acid
thi dé chuyén thanh anthocyanidin c6 mau do. Vi d€ bi oxy hoa va trung hop hdéa nén
viéc phan lap chat tinh khiét gap kho khan. Phan 16n céc flavandiol 3,4 cting & dang
dime va cling dugc goi la protoanthocyanidin. Chua gdp flavandiol 3,4 & dang
glycosid. Leucoanthocyanidin c6 mat trong vo cay va go.

h) Flavanon

Flavanon khéac flavon & chd khong co ndi ddi & vi tri 2-3, ¢6 carbon bat ddi & C,
nén c6 tinh quang hoat. Flavanon ti€u bi€u la naringin, prunin, hesperidin.

Flavanon 13 nhimng chat khong mau nhung khi lam phan ung cyanidin thi cho
mau rb hon flavon, ngoai ra flavanon cé diém chay thap hon flavon twong tng, dua
vao day co thé so by nhan biét. Vong dihydropyron cta flavanon kém bén nén de bi
mé vong bdi ki€ém hodc acid dé chuyén thanh chalcon c6 mau vang dam. Trong cay
nguoi ta thuong gip chalcone bén canh flavanon tuwong ung vi du liquiritin va
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isoliquiritin trong cam théo.

Hesperidin ‘naringin 1a nhung flavanon gip trong mot s6 vo cay thudc ho citrus.
Naringin c¢6 vi dang bang 1/5 quinin, tuy nhién aglycon thi khong dang ngoai ra néu
thay duorng neohesperidose bang du0’ng rutinose thi lai mat vi dang. Néu mo vong C
clia naringin dé tao thanh chalcone réi hydrogen héa tao thanh dihydro chalcone thi
dan xuét nay co vi ngot bang saccharin.

Flavanon chu yéu c6 trong trai cay ho cam quyt.

Bang 5.7. Ham lwong flavanon cé trong mét sé thuwc pham

Thiee pham Flavanon (mg/100g thirc pham)
Nudc cam 21,5+68,5
Nudc budi 10+65
Nudc chanh 5+30

(Nguén: Manach, C., Scalbert, A., Morand, C., Rémésy, C. & Jiménez, L. 2004.
Polyphenols: food sources and bioavailability. Am J Clin Nutr 79, 727-47)

i) Flavanonol (hydroxyflavanon, dihydroflavonol)

C6 céu trac giéng flavonol nhung khong c6 nbi d6i & C, va Cs. Chat phd bién 1a
7-hydroxydihydro flavonol.

Flavanonol c6 2 ca}rbon bat d6i & C, va Cs. ph?m 16m céc chat ﬂavanono} o dgmg
aglycon, cling c6 mot s6 ¢ dang glycosid. Flavanonol kho phan 1ap vi kem bén, de bi
oxy hoa. Tuy nhién flavanonol phan bd twong dbi rong tir dwong xi dén thuc vat hat
tran va hat kin. Mot so chat flavanonol nhu: dihydrokaempferol (= aromadendrin),
dihydroquercetin (=taxifolin), dihydromyricetin (=ampeloptin). Nhimng dan chat cua
taxifolin hay gap nhat. Dac bi¢t chat taxifolin 3-rhamnosid vdi dong phan (2S,3S)
(=neoastilbin) cd vi ngot con cac dong phan con lai khong cd vi ngot.

k) Neoflavanoid

Neoflavonoid chi ¢ giéi han trong mot s6 loai thyuc vat. Brasilin (4-arylcroman)
c6 trong cay t6 mdc (Caesalpinia sappan), calophyloid (4-arylcoumarin) c6 trong hat
cay mu u (Calophyllum inophyllum).

I) Aurone va Chalcone

Céac hop chét aurone cé trong cac loai ciy thudc ho chua me dat. Aurone va
chalcone con c6 trong loai céy ho cic. Ca 2 nhom chat nay con goi la cac chat mau
antoclo, vi chung tao ra mau vang, dong thoi trong hoi amoniac chung chuyén thanh
mau da cam.

aurone chalcone
175



Trong s6 cac chat aurone quan trong nhét 1a sulfuretin, aureuzidin, leptozidin va
maritimetin.

Mot trong cac chét tiéu biéu ctia nhom hop chét chalcone 1a chat butein c6 trong
cay ho cuc, butein dé bi dong phan hoa chuyén thanh hgp chat flavanon-butin.

OH
OH @\/OH
HO I | ‘ HO @] = OH
OH O o]
butein (chalcone) butin (flavanon)

1.2.4. Lignan

Céac hop chét lignan hop thanh 1 nhom chat dac biét, ching la nhirng nhya
phenohc thién nhién, mét sb trong nhoém chat nay thudc vé ho phenol. Lignan co trong
g0 cay ciing nhu trong 14 cdy cta loai ciy 14 nhon. Hop chat lignan dong vai tro chi
yéu tao nén lignin 1a coniferin, glycosid cua coniferyl alcol. Sesamin trong vimng 13
mot dan xuét cua lignan.

Céc hop chat lignan pho bién nhit cua dang phenol 14 conidendrin, pinorezinol
va xiringarezinol.

2. HQP CHAT POLYPHENOL TRONG MQT SO NGUYEN LIEU, SAN PHAM
THUC PHAM

2.1. Hop chit polyphenol trong rau qua

Céc hop chét polyphenol c6 trong hau hét cac loai rau , ci, qua..., tuy theo loai
nguyén liéu ma ham luorng s€ khac nhau . Ham luong cac hop chat phenol trong rau
qua khong cao (0,1 - 0,2%) nhung ching anh huong dén huong vi, mau sic ciia san
pham rat 16n, dong thoi anh huong dén ca qué trinh cong nghé ché bién céc loai rau
qua. C6 thé néu 1én 1 s vi dy sau day:

- Chung tao vi chat déng khéc nhau, tao mau den xam hodc nau dé 1am mat mau
tu nhién cua san pham. Trong khoai tay la pirocatechol va dan xuat tao tur tyrosin bi
oxy hoéa thanh dopaquinon gay sam mau khoai tay.

- Trong san xuét nudc qua va rugu vang qua thudng gap hién tuong tanin két hop
voi protein va cling véi cac chat c6 tinh keo khac co tic dung lam trong dung dich.
Trong qua trinh tang tr& ruou vang qua, nho ¢6 tanin bi oxy hoa thanh cac chat quinon
va sau do, chinh cac chat quinon nay la nhiing chat rat hoat dong tac dung véi mot
hoat chat khac c6 tinh khir dé tao nén huong thom doc dao cho san pham.

- Do tanin thuc vat con c6 kha nang tao mau voi mot s6 kim loai nhu sét, kém,
déng, nhém, chi..., 1am mit mau ty nhién cia san phém va an mon dyng cu, thiét bi
lam bang kim loai. Cho nén, trong cong nghé ché bién rau qua phai chi y tranh st
dung dung cu, thiét bi 1am bé'tng cc kim loai ké trén hodc tranh dé san phém tiép xuc
v6i cac kim loai d6, hon nita phai xur Iy nuéc ding trong ché bién cac loai rau qua.
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- Céc flavonoid chiét xuét tir vé qua nho trong qua trinh ché bién ruou vang lam
hinh thanh nén mau sic cta rugu vang, trong rugu vang do chiém dén 90% cac hop
chat polyphenol 14 cac flavonoid, ddc biét 1a anthocyanin; trong rugu vang trang ham
luong flavonoid chiém ti 1¢ it hon.

- Phan 16n cac polyphenol trong rau qua thudc nhom chat flavanon ¢ dang
glucozit. Chinh dang glucosid nay cua cac chat phenol tao ra vi dang. Ngoai ra trong
rau qua con c6 mot so chat thugc nhom anthocyanin, flavon va flavanol ciing ¢ dang
glucozit.

- Trong ho cam chanh d3 tim thiy loai glucosid ma phan dudng cta né 1a L -
ramanoza va D - glucose con aglucon cua no la 5,7,3' - trinydroxyl - 4 - metoxyflavon,
c6 tén goi la hesperetin.

OH
OCH;
HO O _.~“‘\
OH O
hesperetin

Phan duong ¢ day co6 dang disaccarit (duong ramanoza két hop voi dudng
glucose) va lién két vdi aglucon & vi tri 7.

Trong cam, ngoai hesperetin con tim thidy dang dong phan cia né 1a glucosid
neohesperetin.

2.2. Hop chit polyphenol trong la ché

Ché tuoi va ché san pham 13 ngudn nguyén ligu tiéu biéu nhat trong sd cac
nguyén liéu va san pham thyc pham €6 nguodn goc thyc vat khong nhimg vé thanh
phan cic hop chét polyphenol ma ca vé ham luong rat cao ciia nhom hop chét nay. Su
chuyén hoa cac chat polyphenol trong qua trinh trong trot va ché bién che, trong viéc
tao ra huong vi, mau sac dic trung cho cac san pham ché dong vai tro, ¥ nghla quan
trong trong cong nghé ché bién ché noéi riéng va trong cong nghé thuc pham noéi chung,

Vé thanh phan t6 hop cta tanin ché da xac dinh duoc cac nhom chét sau day

- Nhom chat catechin, chiém khoang trén 70% tong luong tanin ché. Cac
catechin chu yéu trong d6 1a: epigallocatechin 3-gallate (EGCG), epigallocatechin
(EGC), epicatechin (EC), epicatechin 3-gallate (ECG), va catechin (C). Quan trong
nhat trong d6 1a EGCG, chiém t&i 50% khdi lugng tong phenol ché va ciing 1a chat
dugc cho rang co ich lgi nhat cho stic khoe. Ngoai ra ngudi ta con tim thiy cac chat
khac nhu epiafzelechin, gallate ctia nd, cling nhu cac catechin acetyl hoa.

- Nhém chat flavonol, chiém khoang 1-2% chat kho va gom cac chat: kaempferol
va cac dan xuat glucozit cua nd; quercetin va cac dan xuat glucozit cia nd; myricetin
va cac dan xuat glucozit cuia n6. Cac flavonol it bi bién do6i trong qué trinh 1én men.
Chung 1a céac thanh phan trong ché c6 191 cho strc khdée ma khdng c6 doc tinh.

- Céac chat thuoc nhom anthocyanidin va céc glucozit cia nd, bén canh céc chat
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anthocyanidin, trong 14 ché con thdy c6 nhém chét leucoanthocyanidin va cac din xuét
glucozit ciia chung.

- Cac nhém chat polyphenol khac trong che: trong thanh phan t6 hop clia tanin
ché con c6 mit ciia nhiéu chat phenol thuéc nhém acid phenolic nhu acid galic,
metadigalic, ellagic, caffeic, clorogenic...

Dic biét trong ché san pham, nhét 14 trong ché den chira cac hop chét polyphenol
(tanin ngung tu) trong dé co6 chat teaflavin va teaflavingalat tao mau vang sang, con
nhom tearubigin tao mau do, cac hop chat bisflavanol khong mau.

Vé ham lugng cac hop chat polyphenol trong 14 che, phu thudc vao gidng ché,
thoi vu thu hai, diéu kién canh tac, thd nhudng va nhat 1a d6 truong thanh cua 14 che
(tudi 14),v.v... ma thay d6i khac nhau, dong thoi phu thudc vao phuong phap ché bién
ché ma ham luong ctia chung trong ché thanh pham ciing khac nhau.

Vi dy, ham lugng tanin trong nguyén liéu (bup mot tom 2,3 14 non) chiém 20-
30% chét kho, sau khi ché blen thanh ché xanh ham lugng cua ching giam di 1-2%
chat kho hay khoang 5-10% tong luong ban dau, ciing nguyén lidu d6 néu dem ché
bién thanh ché den thi luong tanin trong san ph'flm giam di 30-50% ham lugng ban dau
hay 1a 10-15% so v&i chat kho.

Enzyme 1a nhan t6 quan trong trong qua trinh sinh truéng va ché bién che, dic
biét trong ché bién ché den. Enzyme co vai tro quyét dinh chiéu hudéng bién ddi cac
phan ung sinh hda trong giai doan lam héo, vo, 1én men. Trong bup che c6 2 loai
enzyme chu yéu la:

- Nhém enzyme thuy phan: amilase, protease, glucosidase, ...
- Nhom enzyme oxy hda - khtr : peroxydase, polyphenoloxydase, ...

Enzyme peroxydase, polyphenoloxydase dong vai trd quan trong nhét va cé tac
dung khac nhau trong qua trinh 1én men ché den. Cac enzyme nay déu hoat dong manh
& 45°C, dén 70°C thi hoat dong yéu han di va ¢ nhiét d6 cao hon s& bi vo hoat hoan
toan. Trong ché bién ché xanh, khong can tao nén nhiing bién do6i sinh hoa cho tanin,
nén enzyme khong c6 ich cho qué trinh ché bién. Vi vdy ngay tir giai doan dau cta qua
trinh ché bién ché xanh nguoi ta phai dung nhiét d6 cao dé vo hoat enzyme bang cach
chan hoic sao.

Thanh phan hoa hoc ciia 14 ché twoi dugc thé hién & bang 5.8.

Bang 5.8. Thanh phdn héa hoc cia la ché tuoi

Thanh phan Ham heong (%)
Nudc 75+80
Catechin:
(-) Epigallocatechin gallate (EGCG) 8+12

(-) Epicatechin gallate (ECG)
(-) Epigalo catechin (EGC)
(-) Epicatechin (EC)

(+) Catechin (C)

(+) Gallocatechin (GC)
Caffein
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Thanh phan Ham heong (%)

Acid hiru co (citric, malic, oxalic,...) 0,5+0,6
buong (glucose, fructose, saccharose, 4+5
raffinose, stachyose)

Xo (cellulose, hemicellulose, lignin) 4+7
Protein va acid amin 14+17
Lipid 3+5
Khoang 5+6
Chat mau (carotenoid, chlorophyl) 0,5+0,6
Enzyme

2.3. Hop chit polyphenol trong cacao

Cacao giau cac hop chat polyphenol. Polyphenol chiém khoang 2% khdi lugng
cua hat cacao tuoi chua 1én men, chung chu yéu duoc tim théiy trong dich va bdt cacao.
Ham luong polyphenol téng sb trong bot cacao, wdc tinh bang thudc thir Folin, 14
5624mg/100g. Cac polyphenol chinh 1a flavanol, trong d6 bao gém monome
(catechin) va polyme (proanthocyanidin). Acid phenolic, flavonol, mét sb stilbene,
phenol don gian va isocoumarin ciing ¢ mit véi s6 luong nho. Anthocyanins chi im
thdy trong hat tuoi chua qua ché bién. Proanthocyanidin 13 hop chét polyphenol co
nhiéu nhat trong cacao. Chung anh huong dén mui vi ctia chocolat.

Ham luong polyphenol cao trong cacao thuong duoc két hop véi vi dang va chat.

Ngudn gbc cia hat cacao ciing dong mét vai trd quan trong trong sy thay doi caa
ham lugng polyphenol trong san pham cacao.

Qua trinh 1én men hat cacao c6 tac dong lon dén ham luong polyphenol, mot sd
flavonoid bi mat di, anthocyanm cua hat c6 mau tim chuyen sang mau nau déc trung
do tao thanh hop chat quinonic. Khoang 20% (theo khdi lugng) polyphenol con lai &
cu01 qua trinh 1én men. Qua trinh 1€n men va sdy kh6 cang dai thi lugng polyphenol
mét di cang nhiéu. Him luong polyphenol con lai trong cac san phim cacao nhiéu hay
it phu thudc vao diéu kién va qua trinh ché bién hat cacao thanh cic san pham khéc
nhau.

3. CAC TINH CHAT CHUNG CUA HQP CHAT POLYPHENOL

Céc hop chét polyphenol thuc vat 1a nhitng chat mang nhiéu mau sic khic nhau,
mot s6 chat khong mang mau nhung dé bj oxy hoa bai cic enzyme oxy hoa hoic dudi
tac dung ctia mot s6 diéu kién thich hop lai cho nhimg hop chit c6 mau sic rat khac
nhau tao nén sy dic trung cho timg loai san pham thyc pham.

Nhém hydroxyl trong hop chit phenol c6 kha ning phan tng cao. Tinh chat vat
1y, héa hoc va céc hoat tinh sinh hoc cua cac hop chét phenol thay dobi phu thude vao
vi tri va sd luong ctia cac nhom hydroxyl co trong phan tir cia cic hop chét phenol.
Céc polyphenol c6 nhoém hydroxyl & vi tri metha (hai nhém hydroxyl cach nhau mot
nguyén tir cacbon) c6 kha ning hinh thanh lién két este v6i cac chat khac nhung rét tro
trong cac phan ung oxy hoa khir; trong khi doé cac polyphenol c6 nhém hydroxyl ¢ vi
tri ortho (cac nhém hydroxyl dugc dinh va nguyén tir cacbon canh nhau) c6 thé dé
dang bi oxy hoa khi c6 sy tham gia cua cac enzyme oxy hoa khu (vi du nhu
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polyphenoloxydase).

Céc hop chét polyphenol hoa tan nhanh trong cic dung méi phan cyc nhu nudc,
methanol, ethanol, aceton va ete. Mot so cac polyphenol lién ket véi glucid tao thanh
cac glucosid d€ tan trong nudc.

Polyphenol ¢6 chita goc pyrocatechin hodc pyrogallic nén chiing cé thé tham gia
phan tng oxy hoa khur, phan ing cong va phan trng ngung tu.

3.1. Phan &ng oxy héa khwr

Duéi tac dung cia enzyme polyphenoloxydase cac polyphenol bi oxy hoa dé tao
thanh cac quinon. So d6 phan Ung sau:

Polyphenol 720,

Octoquinol H,O

Ban chat cac octoquinon ciing 1a nhitng chat oxy hoa. Néu c6 cac chat khir nhu
vitamin C, glucose chung s€ ngung tu vdi nhau va s€ oxy hoa cac chat do, theo so do
phan Uung.

A Polyphenol V2 Oz

AH, Octoquinol H,O

3.2. Phéan @ng cong

Khi c6 mat cac acid amin thi cadc octoquinon dugc tao thanh s€ tién hanh phan
ung cong hop voi acid amin.

e) OH
0] + CH, - CH - COOH OH
SH NH,

Octoquinon Acid amin Cystein

CH-CH - COOH
SH NH;

Céc san pham duoc tao thanh ciia phan tmg cong lai c6 thé bi oxy hoa tao nén
cac octoquion tuong ung.
3.3. Phan &rng ngung tu

Céc octoquinon ciing d& dang ngung tu voi nhau dé tao nén cac san phim c6 mau
goi la flobafen.

Polyphenoloxydase

Polyphenol + O Octoquinon (@8]
Octoquinon + Glucose Polyphenol + CO; + H,0O @)
n(octoquinon) Flobafen (c6 mau d6 nau hozic nau den) )

Trong diéu kién ho hap binh thuong thi phan ung (1) va (2) chiém wu thé. Trai lai
trong diéu kién san xuat thi phan tng (1) va (3) chiém uu thé.
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4. CHUC NANG CUA CAC POLYPHENOL TRONG THUC PHAM

Hop chat polyphenol thyuc vat 1a nhiing chat c6 kha niang chéng oxy héa manh do
ban than chung rat d& bi oxy hoa trong cac diéu kién khic nhau. Hon nira, trong ban
than thyuc vat c6 chira cac enzyme c6 kha ning oxy hoa cac hop chat phenol thanh céc
chat khac nhau. Chinh dic tinh ndy lam cho céc polyphenol thuc vét c6 chiic ning tao
mau, tao mui, tao vi cho cac san phém thuc phém ché bién tir nguyén li€u co nguén
géc thuc vat.

Trong qua trinh ché bién thuc pham, thanh phan va ham luong cac polyphenol bi
bién d6i dudi tic dung cia nhiét ciing nhu dudi tic dung cta enzyme oxy hoa khir.
Céc polyphenol tham gia vao cic phan tng tao huong thom, sy thay doi vi chat, dang
thanh cac vi déc trung cho san pham, tham gia cac phan ung tao mau va dic biét 1a
diéu kién va su chuyen hoa cac hop chat polyphenol thanh cac chat mau dic trung cho
cac san pham thuc pham c6 ngudn gde thuc vat.

Ngoai ra, nhiéu polyphenol c6 hoat tinh sinh t5 PP, nghia 1a c6 kha nang lam
tang do dan hoi va tinh tham cia vi ti huyét quan. Trong s6 d6, cac catechin c6 hoat
tinh vitamin PP cao hon ca.

4.1. Sw tao mau méi ciia hop chat polyphenol
4.1.1. Co ché

a) Co ché ciia phan img tao mau do oxy héa khir c&c polyphenol

Phéan tng tao mau m&i do sy bién doi cac polyphenol c6 thé dugc khai quat nhu
Sau.

* Oxy hoa

Hop chét polyphenol thuc vat dé bi oxy hoa dudi su tac dong cua cac diéu kién
khéc nhau nhu: nhiét d¢ binh thudng trong khong khi am, nhiét do cao, moi truong
kiém tinh, dudi tac dung cta enzyme oxy hoa voi sy c6 mit cta oxy khong khi hodc
c6 mat cac oxy nguyén tir dugc giai phong ra tir cac peroxyt. San phim oxy hod dau
tién cua cac polyphenol déu 1a cac chit octoquinon tuong tng.

OH

HO O HO o
OH o @)
2

Polyphenoloxyd
oH olyphenoloxydase oH

OH OH

Octoquinon

* Ngung tu tqgo thanh dime

Céc octoquinon tao thanh la nhiing chat rit hoat dong, chung c6 thé gy ra hang
loat cac phan ung quan trong hoac la ty ngung tu voi nhau dé tao thanh cac san pham
c6 mau va khong c6 mau, tan va khong tan trong nudc hoac két hop véi céac protein dé
tao thanh cac chat két tia c6 mau hodc khong mau, chung con cé kha nang phan giai
nhicéu hop chat hitu co khéc nhau c6 mat trong hé thong phan ung.

Theo Robert cac octoquinon dé dang ngung tu tao thanh diphenolquinon.
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HO O Q
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OH
El OH s
g >
24
= _0
HO O .
‘ :O —
| OH | OH
\ OH OH

Diphenolquinon

Cac dime thudng van giit hoat tinh sinh t6 PP ctia monome ban dau. Cac dime
thuong cd mau, chang han néu xuat phat tr catechin thi dime tao dugc s€ c¢6 vi chat
nhe va mau do tuoi.

* Suw tao thanh bisflavanol va teaflavin

Diphenolquinon tao thanh tiép tuc tham gia hai phan mg theo hai hudng khac
nhau dé¢ tao ra bisflavanol khong mau hoac teaflavin c6 mau vang sang.

Khi phan tir diphenolquinon tuong tdc vdi mot phan tur polyphenol thi phan tir
diphenolquinon s€ bi khtr tao thanh bisflavanol.

OH HO o O
HO O
OH ©
OH OH
CHOH
OH .
OH Octoquinon
+ +
OH OH
_|
& HO O HO O
S OH OH
(@]
%ﬁ OH OH
OH
OH . OH
HO O
HO O o OH
OH OH
OH OH Bisflavanol

Diphenolquinon

Hai phan ttr diphenolquinon ciing c6 thé tuong tic véi nhau qua phan Gng oxy
hoa khtr dé tao thanh teaflavin va polyphenol.
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HO o 4

Teaflavin

Phan trong vong chdm goi 1a chét tao thanh mau benzotropolon. Theo Roberts,
néu oxy hoa dong thoi epigalocatechin va epigalocatechingalat déu din t&i tao nén
teaflavin. Con néu chi oxy hoéa mot minh epigalocatechingalat thi chi tao nén
teaflavingalat.

* Phan ung tao thanh tearubigin

Theo Roberts thi tearubigin 13 san phim chuyén héa oxy hoa cua teaflavin va
bisflavanol.

Tearubigin 13 hop chét ¢ tinh acid do c6 nhém carboxyl duoc tao nén khi mé
vong pirogalol trong gbc benzotropolon cua teaflavin. Theo Roberts, dé tao nén duoc
tearubigin trong moi truong phan tng bit budc phai c6 mit cua catechin ¢6 nhan
pirocatechin.

Su oxy hoa teaflavin thanh tearubigin xdy ra nhu sau:

OH Oln
@) @)
H.C COOH
"o OoH COOH
Teaflavin Tearubigin

Vi tearubigin 1a san pham oxy hoa cua teaflavin va bisflavanol, cho nén
tearubigin khong phai 12 mot don chat ma 1a mot hdn hop cac chat c6 mau do, ching
tdn tai ¢ hai dang: dang ty do hay dang acid va dang mudi. Tearubigin ¢ trang thai tu
do c6 mau hong nhat. Khi dinh v&i Na c¢6 mau niu nhat, véi K va Ca c¢6 mau do tuoi.

C6 thé tom tat so dd tong quat vé su tao mau do phan tmg oxy hoa khir enzyme
va phi enzyme cua polyphenol theo so do ¢ hinh 5.3.

Nhu vay qua trinh tao mau do su oxy hda cac polyphenol 1a qua trinh c6 enzyme
va khong c6 enzyme. Giai doan dau la qua trinh enzyme con giai doan sau la qua trinh
phi enzyme.

Céc bién phap k¥ thuét twong tng trong san xuat d6 hop rau qua hay trong san
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xudt ché déu nhim muc dich ting cuong hay kim ham hoat dong cua enzyme
polyphenoloxydase. Chang han, bién phap chan (blanch) trong quy trinh san xuét cac
mat hang vé qua la nham muc dich v6 hoat toan bd enzyme polyphenoloxydase dé bao
vé mau sac ty nhién cta thanh pham. Bién phap hap trong quy trinh san xuat ché xanh
ciing 1a lam v6 hoat toan by enzyme polyphenoloxydase, gitr lai toan bo lugng tanin
(polyphenol) c6 trong 1a che. Nguoc lai trong san xudt cheé den va ché do nguoi ta lai
tao ra diéu kién thuan loi nhu vo ché trude khi cho 1én men.. . dé enzyme nay hoat
dong dén muc t6i da, nghia 1a dé cho phan tng tao mau tién hémh dén cung.

() .
Polyphenol (o] [Octoquinon],
Polyphenoloxydase

Ngung tu

Diphenolquinon Diphenolquinon

Kht
Oxy hoa phi enzyme

Otoquinon  Bisflavanol

Teaflavin (vang)

Oxy hoéa phi enzyme
Xy hoa phi enzy Oxy hod phi enzyme

Tearubigin (do)
Hinh 5.3. So d6 téng qudt sir tao mau do phdn vmg oxy héa khir ciia polyphenol

b) Co ché ciia phan iing tao mau do phan iing quinonamin

Céc san pham c6 mau méi khong nhimg do phan (mg oxy hoa va ngung tu cac
polyphenol ma con do phan img ngung tu octoquinon va acid amin. Do d6 nguoi ta
thuong goi la phan tng polyphenolamin hay 1a phan trng quinonamin. Phan tmg ngung
tu quinon va acid amin c6 thé xdy ra theo 2 giai doan:

* Giai doan 1

Céc octodiphenol bi oxy hoa dudi tac dung cia polyphenoloxydase va su c6 mat
oxy tao thanh parahydroxyoctobenzoquinon.

* Giai doan 2

Parahydroxyoctobenzoquinon tiép tuc ngung tu voéi acid amin tao thanh
polyphenolamin. Sau d6 cic chét trung gian nay bién doi tiép tuc, két qua tao thanh
cac aldehyt c6 gbc R ctia acid amin ¢6 mui thom va cic san phdm quinonamin ngung
tu cho mau tir vang da cam dén do6 tiy theo acid tham gia.

So dd tong quat ctia phan ing quinonamin dugc trinh bay trén hinh 5.4

Nhiéu thi nghiém da ching t6 rang mau do tao thanh mot cach manh mé chi khi
hop chat azot (N) tham gia va phitc ¢6 chtra amin bac II (prolin). Hop chit c6 nhém
enzyme bac I, thi phtic tao thanh ¢6 mau do da cam. Cac quinon ciing c6 thé tac dung
v6i polypeptide va protein dé tao thanh chat c6 mau, vi dy nhu mau nau cia I4 thude 14
khi sdy.
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Hinh 5.4. So do6 phan 1na quinonamin

4.1.2. Su tao mau

Phan tmg tao mau do oxy hoa cac polyphenol c6 enzyme va khong c6 enzyme
tham du tao thanh cac chat mau. Kha nang tao mau manh hay yéu phu thudc vao ciu
trac cia phenol ciing nhu vao ngudn enzyme xuc tac phan ing oxy hoa nay.

Tuy thudc vao tinh chat cong nghé va san pham mau c6 kha nang tao thanh ma
nguoi ta cd theé dung cac bién phap ngan can sy tao mau hoac tao diéu kién dé tao ra
cac chat mau khac nhau dac trung cho cac san pham thyc pham.

a) Cdc enzyme xuc tdc phan ung oxy hoa polyphenol

Trong nguyén li€u thuc vat tuoi chita cac enzyme oxy hoé khac nhau va chung
tao ra su chuyén hoda cac hop chat phenol cling khac nhau. Nguoi ta thuong cha y dén
vai trd cua cac enzyme catalase, peroxydase va polyphenoloxydase.

- Catalase: thuong c6 mat trong nguyén li¢u thyc vat ¢ ca 2 trang thai ty do va
lién két, ca 2 dang nay cia catalase déu rat hoat dong khi tiép xuc voi co chat. Tuy
nhién, catalase khong truc tiép tham gia vao sy oxy hoa cac hop chat phenol, ching co
kha ning phan giai manh H,0, trong cac té bao thuc vat dé giai phong oxy gép phan
thiic ddy su oxy hod cac hop chat phenol dudi tac dung ciia enzyme peroxydase va ca
cua enzyme polyphenoloxydase.

- Polyphenoloxydase: xtic tac cho sy oxy hod ngung tu cac hop chat phenol voi
sy tham gia cua oxy phan tur tir khong khi. Trong thuc vat, polyphenoloxydase ton tai

¢ ca 2 dang ty do va lién két rat hoat dong, trong d6 chu yéu ¢ dang lién két. Do do,
mudn phat huy tac dung ctia n6 phai pha v céc té bao dé enzyme nay tiép xtc tt voi
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co chat, dong thoi dé oxy cua khong khi xdm nhép sdu vao trong dich chiét té bao.
Polyphenoloxydase c6 y nghia dac biét quan trong trong qua trinh 1én men ché den de
tao ra cac mau sac dac trung cho san pham Trong 14 che tuoi, enzyme nay hau nhu ton
tai & dang lién két: trong 14 ché non chiém trén 80%, trong 1a ché gia khoang 100%.

- Peroxydase: xlic tac cho sy oxy hod ngung tu cac hop chat phenol thuc vat
nhung khéng sir dung tryc tiép dugc oxy phan tir cia khong khi ma phai dya vao su
phan giai H,0, de sir dung oxy nguyén tir so sinh. Enzyme ndy ciing ton tai & ca 2
trang thai trong t& bao thuc vat. Vi du, & 14 ché non, trang thai tu do ciia nd chiém
khoang 50%, nhung trong 1a che gia chi con lai khoang 20%

Hai enzyme polyphenoloxydase va peroxydase tuy cung xdc tac qua trinh oxy
hod ngung tu ctia cac hop chat phenol thuc vat, nhung chiing c6 churc nang khac nhau
trong su chuyén hoé cac hop chat d6 ca vé mirc do ngung tu va dac tinh cua cac san
pham ngung tu.

b) Su tao mau va bién phap ngan can su tao mau

Té bao thuc vat chira nhiéu hop chat phenol, dudi tac dong cua cac enzyme
(polyphenoloxydase, peroxydase) va c6 mat cua oxy, cac hop chat phenol thyc vat bi
oXy hoa de dang thanh cac octoquinon nhu da néu trén; chit san pham oxy hoa trung
gian nay rat hoat dong va ludn c6 xu hudng thuc hién qua trinh ngung tu véi nhau dé
tao thanh cic chit mau tuong ing. Hién tuong nay co phd bién trong qué trinh ché
bién, gia cong ky thuat (got vo, cat, mai, nghlen dap, vo co hoc, cha...) va bao quan
cac san pham thuc phidm cé chira cac hop chat phenol. Day la nguyén nhén lam mat
mau ty nhién cta cic loai nudc ép qua, rau kho va lam tdi mau nude pha cua céac loai
che bao quan 1au ¢ noi khong thuan loi.

Tuy nhién khi c6 mat acid ascorbic (vitamin C) hodc cac chat khir hoat dong
khac, cac san pham trung gian kiéu quinon c6 thé 1am ting phan tng nghich, do d6 s&
kim ham sy lam thAm mau cac ban san pham.

Vitamin C c6 kha nang oxy hoa nhuong H, cho cac polyquinon va peroxyd, nén
vitamin C ¢6 vai trd chéng sy thim mau ctia nudc qua va bao vé vitamin A.

Polyphenol +1ﬁ|02 Polyquinon + H,O
-2
(Nudc qua)
Polyquinon +H, Polyphenol
Ascorbic

Dehydro ascorbic acid

Céc polyquinon Ia nhfrng chat tién sac t6, chiing c6 thé ngung tu tao thanh mau
sic thAm nau, den...Khi méi trudng co vitamin C, cac polyquinon dugc chuyén veé
polyphenol. Sau d6 cac phan tir dehydro ascorbic acid dugce chuyén vé dang ascorbic
boi glutation.

Nhu vay mdi lién quan twong ho va can bang dong gilra cac hop chat polyphenol
khac nhau, hoat d6 enzyme, su c6 mdt cta oxy va cac chat khir linh dong...1a nhimg
nhan t6 quan trong dé bao quan mau sic cua qua va rau trong khi ché bién.

Céc phan g tao cac chat mau khong mong mudn thudng xay ra trong qua trinh
ché bién rau qua nhu dopaquinon trong khoai tay, dopamin trong chudi 1a cac san

186



pham tao thanh do qué trinh oxy hoa cac hop chat phenol co trong chung vén 13
nguyén nhan 1am cho cic san pham nay bi sim mau. Acid clorogenic c¢é trong tao,
khoai tay va 1& 1a chat c6 kha ning tao ra chat mau xanh den khi phan ng voi sat;
nguoi ta c6 thé dung cac chét tao phirc duge voi sat nhu phosphat dé ngan can phan
mg tao chit mau nay.

Pé kiém soat hoic ngin ngua phan ung sam mau hoa nau do enzyme xtc tac cé
thé thuc hién theo ba cach: wc ché sy hoat dong cua enzyme polyphenoloxydase, ngan
can sy tao thanh cac hop chat quinon va han ché sy c6 mit cia oxy.

- Uc ché sy hoat dong ctia enzyme polyphenoloxydase

Céc polyphenoloxydase 1a cac metalloenzyme cé chita khoang 0,2% dong, hoat
dong nhu moét coenzyme. Chiing hoat dong & khoang pH tir 5 dén 7. Pé {rc ché cac
enzyme nay c6 thé thuc hién bang cach acid hda méi truong, xir 1y nhiét hodc sir dung
cac chét phu gia.

Thong thudng, ngudi ta c6 thé giam pH moi trudng xudng 3 (dung acid citric...)
hodc xir Iy & nhiét d6 70-90°C (can, thanh trung...) trong thoi gian ngan du dé vo hoat
mot phan hodc toan bd enzyme. Cung co the st dung céac chit phu gia dé han ché sy
hoat dong ctia enzyme, nhitng phu gia cht yéu 1a hop chat 1am mat sy 6n dinh céac ion
Cu®* cua polyphenoloxydase nhu NaCl, CaCl, hodc sir dung cac chit (¢ ché canh
tranh nhu cac acid hitu co vong thom: acid benzoic va acid cinnamic. Sulfit cling 1a
chat trc ché manh enzyme hoa nau, tuy nhién viéc st dung sulfit phai tuan thu theo li¢u
luong qui dinh.

Ngoai ra, vi€c tranh lam gidp céac loai rau qua gay t6n hai cac mo, dé enzyme
khong c6 diéu kién tiép xtc v6i co chit tao mau ciing 1a bién phap thuong duoc ding
trong ché bién rau qua.

- Ngin can sy tao thanh cac hop chat quinon

C6 thé sir dung cac hop chat phan tng vdi cac quinon nhu: acid ascorbic, cystein,
sulfit... cic chat nay lam giam cac quinon va phenol do d6 lam chdm phan ung hoa
nau. Trong ché blen nudc qua hodc qua cat 1at ngudi ta hay cho vao mét it vitamin C
dé ngan can sy sim mau.

- Han ché sy c6 mit ctia oxy

Enzyme héa nau can co OXy dé thyc hién phan mg oxy hoa. Vi vay co thé giam
phan ng tao mau do enzyme bang cach duy tri thuc pham trong moi truong khong co
hodc rit nghéo oxy. Viéc tao nén 16p phi bé mit hodc chat dong thuc pham doi khi
cling c6 ich dé 1am cham su héa nau do enzyme. Nhing ngip qua sau khi cit 1at hodc
sau khi got vé vao trong dung dich mudi nhat, dung dich saccarose hodc glucose dé
han ché oxy xAm nhép vao qua.

Doi véi cac phan tng sam mau c6 sy tham gia cia cac chat xuc tac kim loai
thuong ngudi ta dung cac chat c6 kha nang tao phuc voi kim loai d€ loai bo kha nang
xuc tac cua cac kim loai ndy, nhd d6 ngan can dugc phan ing tao chat mau.

¢)Phan ung tao mau cua cac san pham cacao, che

Mot so phan tng tao chat mau la tién dé d€ tao nhicu loai san pham khéac nhau
nhu tao mau cho chocolat, cho san pham che.

Trong ché bién chocolat, anthocyanins trong hat cacao tao nén mau tim cia hat
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chua 1én men; trong qua trinh 1én men va sdy, anthocyanin bi thiy phan cho ra
cyanidin va hai duong khir 1a nhitng chat khéng mau, sau dé tiép tuc bi oxy hoa
chuyén thanh hop chat quinonic tao nén mau nau dic trung cho hat cacao.

Trong cong nghé san xuat cheé, nguoi ta dung bién phap k¥ thuat dé diéu khién
cac phan tmg oxy hoa — khir va tir d6 thu dugc san pham ché c6 mau sic khac nhau
trén cung mot nguyén li€u che.

So d6 cong nghé san xuét céc loai ché xanh, ché den, ché d6, ché vang dugc thé
hién ¢ hinh 5.5.

Nguyén liéu Nguyén liéu Nguyén liéu Nguyén liéu
Diét enzyme Lam héo Lam héo Lam héo (vo so bo)
Vo Vo nghién Diét enzyme Lén men
Lam kho Lén men (1) Vo Diét enzyme
Phan loai Say kho Say kho so b Vo lan 2
San pham ché xanh Phan loai U nong Say kho
San pham ché den Say kho U néng
U néng Phéan loai
Phan loai San pham ché do
San pham ché vang

Hinh 5.5. So' d6 céng nghé san xudt cdc logi ché

Trong 14 ché chira nhiéu hé enzyme polyphenoloxydase, cic enzyme nay xtc tién
cho viéc hinh thanh cac octoquinon tir cac polyphenol.

Céc octoquinon hinh thanh 13 yéu t6 mé dau cho cac phan ting oxy hoa khir tiép
theo dé€ tao ra mau sac va huong vi cua ché khac nhau tuy theo di€u kién ky thuat cta
tung cong ngh¢.

Co ché tong quat ctia phan tmg oxy hoa khir trong san xuat ché den nhu sau:

Polyphenoloxydase

Polyphenol Octoquinon

Octoquinon + Acid amin San pham mau nau den
Qua trinh tao mau cho ché den chu yéu do L-epigalocatechin (EGC) va L-

epigalocatechingalat (EGCG) bi oxy hoéa du6i tic dung cua enzyme
polyphenoloxydase tao ra cac chat mau vang (teaflavin va teaflavingalat).

Co ché tao mau vang teaflavin trong che den dugc thé hién ¢ hinh 5.6.
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(1) (-)-epigallocatechin (EGC) (4) (-)-epicatechin
(2) (-)-epigallocatechingallate (EGCG) (5) (-)-epicatechin gallate
(3) octoquinon cua EGC (R=H) va EGCG  (6) teaflavin, PPO: polyphenoloxydase
(R=nhdm galloyl)
(Theo Youngmok Kim, 2011, Changes in antioxidant phytochemicals and volatile
composition of Camellia sinensis by oxidation during tea fermentation)
Hinh 5.6. Qua trinh oxy héa flavanol-3 (catechin che) trong ché xanh thanh

teaflavin trong che den

Céc chét teaflavin nay néu tiép tuc bi oxy hoa sé tao thanh chat tearubigin c6 mau
do. Tearubigin cling dugc tao ra trong qua trinh oxy hoa céc catechin dudi sy xtic tac
clia enzyme peroxydase. Khi tao diéu kién thich hop cho enzyme polyphenoloxydase
hoat dong t6i da (lam héo, vo, nghién, nhiét d6 1 1én men) ta thu dugc ché den. Nguoc
lai, mubn san xuat ché xanh, nguoi ta lai hap 1a ché trudc khi vo, sdy dé 1am vo hoat
enzyme polyphenoloxydase. Mudn san xuét ché vang, ché do, nguoi ta diéu khién phdi
hop céc phan tmg oxy hoa khir enzyme va phi enzyme nhu cic so d6 dudi day:

- Phan umg oxy hoa khir dién ra trong san xuat ché vang thé hién & hinh 5.7.

Polyphenol "o Octoquinon
olypheno Polyphenoloxydase g
(Lam héo) Ngung tu
Diphenolquinon
V0, sdy, i néng Oxy hoa phi
3 enzyme
2 lan

Teaflavin (mau vang)

Hinh 5.7. Co ché tao mau trong san xudt ché vang
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- Phan ung oxy hoa khir dién ra trong san xuat ché d6 thé hién & hinh 5.8.

+ 0, .
> non
Polyphenol Solyphenoloxydase Octoquino
(Oxy hoa budc 1) Ngung tu
- Diphenolquinon
Oxy hoa phi enzyme
o Bisflavanol Teaflavin (mau vang)
Vo, sdy, i nong ‘<
2 lan )
Oxy hm‘ Oxy héa phi enzyme
9 Tearubigin (mau dd)

Hinh 5.8. Co ché tao mau trong san xudt ché do

Ti 1& ham lugng teaflavin/tearubigin lién quan nhiéu dén mau sic nudc ché va
phuong phép 1én men che. Ham lugng teaflavin va terubigin tao ra trong cac loai che
la khac nhau dugc thé hién ¢ hinh 5.9.

Teaflavin &
Catechin T earubigin
L £
Che nu Hap = Lam khd
{nu hoac la Vé hoat enzyme
nonj oxy hoa
Ché xanh Lim héo —»  Hap va Sao _— Lam khé
{la trwong Vé hoat enzyme |
thanh} oxy hoa
| Ché Oolong Lim héo —> Lam dip — Lénmen — Sao —= Lam kho
| {la tredmg mdét phan
thiinh)
3 =
- . . . . L i
Che den Limhéo —s ys ——a Lénmen ——3 Limkhd '
{latreéng todn phin v

e thanh) v

Hinh 5.9. Anh huéng cia quda trinh ché bién dén ham heong polyphenol ché
4.2. Sw tao mui méi ciia hop chit polyphenol
4.2.1.Phdn itng tao chit thom véi acid amin

Trong qué trinh ché bién thuc phém co ngu@)n géc thuc vat, dudi tdc dung cua
nhié¢t d§ cao ¢ céac giai doan sao, nuong, séy hodc chung cat... dic biét duéi tac dung
clia enzyme oxy hoa & cac giai doan 1én men, cic hop chéat phenol déu bi oxy hoa va
chuyén thanh cac octoquinon twong tng. Trong trudng hop nay, néu trong hé thong
phan ng c6 mat cac acid amin, cac octoquinon s€ thyc hi€n phan ing cong voi cac
acid amin do6. Sau do, cac san phém cua phan ng cong, mot lan nira, lai bi oxy hoa
thanh cac octoquinon tuong tng. Chinh dang octoquinon nay tiép tuc tac dung véi
nhing acid amin con lai dé tién hanh cac qua trinh deamin hoa, khir CO, va giai phong
ra cac aldehyt bay hoi c6 mui thom tuong ung.

Vi du: Khi phan tng véi acid amin phenylalanin cho mui thom cua hoa hong
hodc mat ong, véi leucin cho mui thom dé chiu cia hoa tuoi.
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Phan mg quinonamin chinh 1a ngudn tao ra cac aldehyt.

Acid amin + Polyphenol

Polyphenoloxydase

San phim mau + Aldehyt

Trong san xuét ché, phan mg quinonamin xay ra rat manh, ngay ca khi vo dap
ché, khéng can gia nhiét boi vi enzyme polyphenoloxydase hoat dong manh trong moi
truong giau polyphenol, acid amin.

Trong thuc té khi ché bién nhiét che, nguodi ta nhan théiy trong cac ban thanh
pham ché chua duoc 1én men ham lugng cic acid amin nhu alanin, phenylalanin,
valin, leucin, isoleucin bi giam di; trong khi d6 ham lugng céc aldehyt: acetaldehyt,
phenylaxetaldehyt, aldehyt butyric va aldehyt valerianic tang lén mot cach tuong tng.
Trong diéu kién khong gia nhiét, nhung c6 sy xiic tac ctia enzyme oxy hod, phan tng
ndy ciing xdy ra mot cach dé dang. Do 1a truomg hop khi 1én men cac 14 ché di qua giai
doan vo.

Trong san xuat ché thi phan tmg giira hop chat phenol va acid amin khi c6 sy xuc
tac clia enzyme oxy hoa hay trong diéu kién nhiét do cao 1a dic biét quan trong. Ngudi
ta thiy rang mui thom cé thé duoc tin tao nén & trong giai doan lam héo va u (lén
men). Nhung mui thom déc trung cta cac san pham ché thi duoc tin tao & trong giai
doan sdy. Chang han, trong san pham ché ngudi ta da tim thiy 34 cau tr thom khac
nhau trong d6 cé aldehyt phenylaxetic, aldehyt izovalerianic, aldehyt geraniol, rugu
benzylic...

4.2.2.Cic phdn ting tgo chit thom khdc

Khi dot gd c6 chtra cac hop chat phenol (nhiét phan lignin) dé thuc hién qua trinh
x6ng khoéi, hoi phenol s& xam nhap vao thit, ca tao huong thom cho céc san pham thit,
ca xbng khoi.

Trong qua trinh ché bién cacao, sy 1én men ciia 16p com nhay tao méi trudong
thuan lgi cho vi khuén lactic, vi khudn acetic phan giai cac chét tao thanh acid acetic
va acid lactic, cac acid nay khuéch tan vao ndi nhil gay hién twong v& cac thanh té bao.

Trong ndi nhii hat c6 2 loai té bao chinh 13 té bao chua cac sic to polyphenol (té
bao mau tim) va té bao chira lipid va protein (té bao tring), khi thanh céc té bao bi pha
v thi cac hop chat bén trong (anthocyanin, flavanol, phenol va cac protein du trir) co
diéu kién tiép xtc v6i nhau, trong qua trinh 1én men dudi tic dung cua enzyme
(protease, polyphenoloxydase) xdy ra cac phan tng sinh hoa gitra duong khu, acid
amin va hop chét polyphenol tao nén hwong vi dic trung cua chocolat théng qua céc
phan tng Maillard, phan (mg este hoa, phan tmg oxy hoa... Ngoai ra, hop chat
polyphenol trong hat con chiu nhiing bién d6i héa hoc khac lam giam vi dang va chat
cho san phdm sau nay. Huong vi chocolat dugc hinh thanh qua hai giai doan: 1én men
tao thanh chat tién huong vi chocolat va sau d6 qua qua trinh rang tao hwong vi
chocolat. Qua trinh bién d6i sinh hoa tao hwong vi cho chocolat dugc thé hién ¢ hinh
5.10.
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Lép chit nhay

Nam men

CO, < buong - » Ethanol
H,O HG hap Acid hiru co Len men Vi khudn

hiéu khi Vi khudn acetobacter

Lactic
Acid lactic Acid acetic
N¢i nhii
Protein Duong da Polyphenol
Amino acid DPuong don

| |
!

Cac chét tién than cua huong vi chocolat

Hinh 5.10. Bién doi sinh héa tao hwong vi cho chocolat

Trong qué trinh rang ca phé hodc siy malt, dudi tac dung cua nhiét, acid ferulic
bi phan huy tao ra cac hop chat thom nhu 4-vinyl guaiacol, vanillin va guaiacol (hinh
5.11). Trong thanh tring nudc cam p-vinyl-guaiacol ciing c6 thé dugc hinh thanh tir
acid ferulic tao ra vi 61 khi dat néng dé Img/kg.

H H
OCH, R* OCH
RH

CH=CH—COOH CH=CH—COO"
OCH, R— coon OCH,
—)-
—coo
CH=CH" CH==CH,
OH TH
CHO COOH
11
H
OCH,
co,
II

4-Vinyl-guaiacol (1); vanillin (I1); guaiacol (111) (Theo Tressl, 1976)
Hinh 5.11. Su phdn hity acid ferulic dudi tic dung ciia nhiét tao cdc chdt thom
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CAU HOI ON TAP

Trong qué trinh ché bién mot sd thue phim c6 ngudn gdc thuc vat (c6 chira hop
chat phenol) cé thé tao ra san pham c6 mui thom déc trung 1a do nguyén nhan
gi?

. Pé ngin can su oxy hoa cic hop chit phenol tao cac hop chit mau can co
nhting bién phap gi ?

. Phan ung tao chit mau tir hop chét phenol thyc vat dugc tao ra nhu thé nao?
nhting lgi ich va han ché ctua chung trong qua trinh che bién thuc pham.

. Vi sao san phém che ¢6 thé dugc ché bién thanh nhiéu loai v&i mau sic khac
nhau?

Céac enzyme oxy hoa cac hop chit phenol gdm nhing enzyme ndo? Tac dung

cua ching ra sao trong sy tao mau sac va huong thom cho cac san pham thuc
pham c6 chira hop chét phenol?

. Hop chét phenol c6 tac dung ra sao trong qué trinh san xuét rugu vang qué ?
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CHUONG 6. PHU GIA THUC PHAM

Trong bat ky thoi dai nao viéc tim kiém ra cac phuong cach bao quan céac thuc
pham tuoi séng hodc ché bién ching ra nhiéu loai san pham thyc pham khac nhau dé
phuc vu cho doi sdng hang ngay 13 mot nhu cau can thiét. Tir ngan xua ngudi ta chua
c6 khai niém gi vé phu gia thuc pham nhung d3 biét st dung dén dau hoa dé 1am chubi
mau chin, mic du chua biét trong qua trinh dot chay dau hoa di sinh ra hai tac nhan
lam mau chin hoa qua 1a etylen va propylen. Mot s6 thuc vat nhu la da, 1a gai, qua
gic...da dugc sir dung dé tao ra mau sic dic trung cho san pham.

Pén dau thé ky 19, khi bit dau c6 nganh cong nghiép hoa hoc, mot sd chit mau
va chat mui c6 trong ty nhién da dugc téng h0’p va st dung thanh cong trong cong
nghiép thuc pham. Tir 46 dén nay cac chat phu gia thyc pham ngdy cang dugc nghién
ciru ky cang hon tao thanh mot hé thong nhleu chat vé&i cac tinh chat, chirc nang khéac
nhau gép phan khong nho 1am ting thoi gian séng ciia san pham thyc pham va 1am cho
thuc pham ngdy cang da dang hon.

Trong nhimg nam gan day, su phat trlen vé khoa hoc va ky thuat thuc pham ciing
nhu nhiing thay d6i vé 16i sdng va nhu cau nguol tieu dung da lam gia tang viéc su
dung chét phu gia thyc pham. Viée dung cac chat phu gia thyuc pham két hop véi cong
ngh¢ moi da tao kha nang san xuat mot sé luong 16n cac thuc pham khac nhau voi gia
ca hop 1y, chét luong t6t va dong déu.

1. PAI CUONG VE PHU GIA THUC PHAM
1.1. Thye phim
Hién nay thyc pham dugc hiéu theo nhiéu cach khac nhau:

- Thyc pham 1a vat pham tu nhién ¢ dang th6, don 1¢ hoac qua ché bién, phirc
hop; an dugc va thoa min cac nhu cau ciia ngudi st dung nhu: cung cap cac chat dinh
dudng, an toan cho strc khoé, tao cam giac ngon tha vi, phu hop voi thoi quen, truyén
thong...

- Thyc pham 12 ngudn cung cip dinh dudng hang ngay cho co thé, gitip co thé
khoe manh, chéng lai cic nguy co ciia bénh tit dang c6 mit & khap noi trong moi
truong; gitp ngudi ta hoat dong va lam viéc.

- Thyc phém 1a nhitng san pham rér} hodc 16ng ma con ngudi dung dé an, udng
dudi dang tuoi, song hodac da qua so che, ché bién voi muc dich dinh dudng va thi
hiéu, ngoai nhiing san pham mang muc dich chita bénh.

Theo luat an toan thuc pham 2010: thuc phém 1a san phAm ma con nguoi in,

uong ¢ dang tuoi song hodc da qua so ché, ché bién, bao ‘quan. Thyc pham khong bao
gdm my pham, thudc 14 va cac chat sir dung nhu duoc pham.

Duya viao tinh chit va muc dich cua timg loai san pham thuc pham nguoi ta co thé
phén ra thanh cac loai khac nhau nhu: thyc pham tuoi song, thyuc pham tang cuong vi
chat dinh dudng, thyc pham chirc ning, thyc pham bién doi gen, .....

1.2. Phu gia thuc phim
Theo TCVN 5660:2010: Chat phy gia thyc pham (PGTP) la tat ca cac chit ma
ban than né khong dugc dung theo cach thong thuong nhu mdt loai thuyc pham hoac
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khong duoc dung nhu mot thanh phan dic trung cta thuc pham, cho du phu gia nay c6
hodc khong c6 gia tri dinh dudng. Cac chat nay duge chu dinh b6 sung vao thuc pham
vi myc dich cong nghé (ké ca dé cai thién tinh chat cam quan) trong qua trinh san xuat,
ché bién, xtr 1y, bao goi, van chuyen hodc bao quan (tryc tiép hodc gian tiép) dé tao ra
két qua mong mudn cho thyc pham hay cac san pham phu va ching s& trd thanh mot
thanh phan cta thyc pham hoac tac dong dén nhitng dac tinh nhat dinh cua thyc pham
do.

Céc chét nhiém ban hoic chat dugc thém vao thuc pham dé duy tri hay cai thién
chat luong dinh dudng ctua thuc pham khong dugc goi 1a nhitng phu gia thuc pham.

Theo Ludt An toan thuc pham (2010): Phu gia thuc pham 1a chat duoc chu dinh
dua vao thyc pham trong qua trinh san xuat, c6 hoac khong c6 gia tri dinh dudng,
nham gitt hodc cai thién dac tinh cua thyc pham.

1.3. Chét hd trg ché bién thue pham (chit hd trg k§y thuat)

Theo sé tay Codex: Chét hd trg ché bién 1a tit ca cac chat hodc nguyén liéu,
khong bao gom thi€t bi hay dung cu va ban than né khéng dugc st dung lam mot
thanh phén cua thyc pham, duge sir dung c6 chu dich trong ché bién nguyén liéu, thyuc
pham hodc cac thanh phan dé thyc hién moét myc dich cong ngh¢ nhat dinh trong xu ly
hodc ché bién va c6 thé dan den su c6 miat khong thé tranh khoi nhung khong c6 chu
dich cta du lugng hodc dan xuat ciia chat d6 trong san pham cudi cing.

Theo Luat An toan thyc pham (2010): Chat hd trg ché bién thuc pham 1a chat
dugc chu dinh stir dung trong qua trinh ché€ bién nguyén li¢u thue pham hay cac thanh
phan cua thuc pham nham thyc hién muc dich cong nghé, c6 thé dugc tach ra hodc con
lai trong thuc pham.

Chét hd tro ché bién thuc phém dugc phan lam 2 loai:

- Cac chit hd trg ché bién dugc phép str dung trong san xudt va ché bién thuc
pham khong phai 1a phu gia thuc pham.

- Céc chat hd trg ché bién duge dung 1am phy gia thyc pham.

1.4. Hwéng dén sir dung phu gia thue phim
1.4.1. Vai tro va loi ich ciia phu gia thuc phim

Phu gia thyc pham déng vai tro rat quan trong ciing nhu lgi ich to 16n ciia chung
mang lai trong qua trinh sdn xuat ché bién thuc pham.

a) An toan hon, dam bao dinh duong hon

- Khi str dung cac chat chong vi sinh vat , s& cho phép ta bao quan thuc pham
tranh khoi sy hoat dong pha hoai cua vi sinh vat, do d6 thuc pham tré nén an toan hon.
Céc chat chong oxy hoda s€ lam giam sy nguy hai do cac chat doc dugc tao thanh tur
cac qua trinh ty oxy hoda cua thyc pham.

- Néu cho vao thyc pham nhiing chat dinh dudng s& lam ting gia tri dinh dudng
cua thuc pham.

b) Kha nang chon lya cac loai thuc phcfm sé€ cao hon

Hién nay ching ta co thé lya chon nhiéu chung loai thyc phém khac nhau, vi du
tr mot loai ché den tui loc 1a Lipton dugc san xuat tir che den CTC, nhung khi chi cho
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thém céc loai phu gia tao mui khac nhau nhu mui huong dau, dao, dira, mo, soai...
chung ta da thu dugc cac loai ché dang Dilmah d6 1a ché huong dau, huong dao,
huong dura, huong mo, soai.

Nhu vay viée str dung cac chit phu gia da cho phép da dang héa san pham, tao ra
rat nhiéu ching loai thyc pham khac nhau, dap img nhu cau thi hiéu cta nguoi tiéu
dung. Hién nay da tao ra rat nhiéu loai thuc phém khac nhau nhu thyuc phém an lién,
thyc pham nghéo ning lugng, thuc pham an kiéng. ..

¢) Gid ca thuc phdm sé ré hon

Trong rat nhiéu truong hop, mot §6 thuc phém khi dugc cho thém phu gia vao sé
lam giam gia thanh san pham thuc pham. Mot so truong hop khac gia thanh lai tang
1én. Tuy nhién phan 16n 1a lam giam gia thanh san pham.

1.4.2. Mjt s6 nguyén tic chon va sie dung phu gia thuwe phim
a) Luwa chon

- Phu gia thyc pham d6 phai nam trong danh myc cho phép ciia B6 Y té. Nén nhé
rang mdi nudc, mdi ving c6 mot loai danh muc khéc nhau , danh myc nay lai thay d6i
theo thoi gian. Chinh vi vy trudce khi xudt mot san pham ra thi trudng phai tham khao
truéc danh muc cac phy gia thuc phdm dugc luu hanh trén thi trudng d6 véi ndong do
la bao nhiéu, dé dam bao san pham ctia chiing ta khong bi tra vé.

- Phy gia thyc pham phai dat tiéu chuan tinh khiét nhat dinh , kém theo d6 1a dia
chi ctia nha san xuat . Tat nhién la nha san xuat nay phai dugc phép san xuat cac phu
gia thyc pham ma ta dinh mua.

b) Sur dung

- Phai tuan theo dung cac hudng dan vé : Pbi tuong thuc pham ciia phu gia , lidu
luong phu gia cling nhu ky thuat sir dung chung cho phu hop voi thi truong tiéu thy
Nén phbi hop nhiéu loai phu gia trong cing mét nhom.

- Ghi 10 loai phu gia dugc st dung trén bao bi.
1.4.3. Nhiing riii ro khi siv dung phu gia thwe phiam

St dung phu gia thyc pham 14 nham kéo dai thoi gian bao quan thyc pham , ting
thém gia tri cam quan ciing nhu dinh dudng cua thuc pham. Nhung néu st dung khong
dung cach co thé giy nén ngd doc cho nguoi tiéu dung . Nhiéu nghién ctru da cho thay
mirc d6 rui ro khi cho chit phy gia vao thuc pham khong phai 14 nho, biéu hién cia
nhiing rui ro dé nhu sau:

- Khi str dung chat phu gia khong rd ngudn gdc xuat st co thé giy ngd doc.

- Str dung chétqphu gia trong danh muc qui dinh, nhung véi lidu lugng qua mirc
cho phép ciing c6 thé gay ngd doc.

- Su rui ro gian tiép thong qua su tic dong ctia phu gia 1én thuc pham, 1am ting
su thay d6i mot s6 thanh phan cua thuc pham, tir 46 dan téi thuc pham c6 thé thay doi
xau ¢ gian doan ngin hodc giai doan dai. Su rui ro gian tiép c6 thé giy ra do su tao
thanh cac doc t6 tir tir cac phan Gng v6i nhiéu co ché khac nhau. Tac dong ciia cac doc
t6 nay khong phai ngay mot ngay hai ma ta tim ra dugc. Vi du: cho han the vao bot mi,
bao quan rugu vang bang SO, s& 1am mat vitamin.
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- Chat phu gia co thé tao ra doc to tir cac phan Gmg trong co thé. Vi du ding nitrit
trong che biét bao quan thit, c4, nitrit két hop v61 hemoglobin trong mau lam giam kha
nang c¢d dinh va van chuyén oxy cta hong cau. Trong da day nitrit két hop voi acid
amin tao thanh nitrosamin c6 kha nang gay ung thu.

Viée st dung phu gia thuc pham trong qua trinh ché bién bao quan thyce pham 1a
mot viéc rat can thiét. Tuy nhién ngay ca véi nhimng phu gia thuc pham trong danh
muc dugc phép st dung, bén canh céac tac dung cé 11, néu st dung qua mirc qui dinh
cling c6 thé co nguy co gy ngd doc va bénh tat ciing nhu ung thu.

1.4.4. Mét s6 diém can chii y khi siv dung chit phu gia

- Khi sir dung chat PGTP nguoi san xuét phai ghi rd tén phu gia dugc phép sur
dung, gidi han sir dung trong hé so ding ky va dugc phép cla co quan y té co thim

quyén.
- Khi dung phéi hop hai hay nhiéu chat bao quan hay nhiéu chit chéng 6 Oxy hoa

tong lugng dung phai twong ung voi luong t6i da cho phép clia riéng mot chat néu
dung mdt minh.

- P6i voi chat bao quan gidi han dung téi da cua cac benzoat duge tinh theo acid
benzoic, cua sorbat tinh theo acid sorbic va cua céc sunphit tinh theo SO2.

- Hé théng ma s6 quéc té vé phu gia thuc pham (INS) da dugc uy ban tiéu chuin
thuc pham duyét nam 1989 va cho phép dung ma sb nay thay cho tén cua chit phu gia
tuong tng khi ghi thanh phan trén nhan cia san pham thyc pham. O Lién minh Chau
Au, trude s6 INS con ¢6 chit “E” (Europe) dé chi ra rang phu gia da duoc kiém soét vé
d6 an toan str dung trong thuc phdm ctia iy ban an toan thyc pham chau Au.

- Chi s6 LDsg (Lethal Dose 50): Liéu luong gay chét 50% dong vat thi nghiém.

- Lugng an vao hang ngay c6 thé chap nhén dugc (ADIL: Acceptable Daily
Intake): La luong phu gia thyc pham c¢6 thé dugc hap thu hang ngay trong sudt cude
doi ma khong co nguy co ddng ké dén strc khoe, duoc bicu thi theo khdi lugng co thé
con ngudi (mg/kg khdi lugng co thé/ ngay).

ADI ¢6 thé dugc biéu dién dudi dang :
+ Gia tri xac dinh
+ Chwa qui dinh (CQD)
+ Chua xac dinh (CXD)

- Lwong an vao hang ngdy c6 thé chip nhan duoc “khong xac dinh” (NS:
Acceptable daily intake “Not Specified”): thuat ngir nay co thé ap dung cho nhiing
chat c6 mit trong thue pham c6 doc tinh rat thap dua trén co s¢ dit lidu san c6 (vé hoa
hoc, héa sinh, doc to hoc va cac yéu t6 khac), tong luong 3 an vao hang ngay do sir dung
chung & cac murc can thiét dé dat duoc hiéu qua mong mudn va & cac mirc co thé chap
nhan dugc trong thuc pham ma khong gdy ra méi nguy dén stc khoe.

Mot loai phu gia thyc pham dap ung dugc cac ti€u chi trén phai dugc sir dung
trong pham vi thuc hanh san xuat t6t (GMP) theo quy dinh, khong duoc bi€u thi dudi
dang chir so0.

- Mirc sur dung t6i da (ML: Maximum use level): 13 ham luong cao nhat ciia phu
gia thuc pham duogc xac dinh 1a c¢6 hi¢u qua theo chirc nang sir dung do6i véi moét loai
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thuc pham hodac nhom thuc pham va da duoc Uy ban Codex cong nhan 1a an toan.
Mirc str dung ti da thuong dugc bi€u thi theo miligam phu gia trén kilogam thyc
pham.

- Lugng t6i da an vao hang ngay (Maximum Tolerable Daily Intake - MTDI): la
luong to1 da cac chat ma co theé nhan dugc thong qua thuc pham hodc nudc uong hang
ngay. MTDI dugc tinh theo mg/nguodi/ngay.

- “Gi61 han GMP” (Good Manufacturing Practices: thyc hanh san xuat tét) co
nghia la: Luong chat phy gia sir dung trong ché bién san xuat thyc pham vira du dé dat
dugc yéu cau vé cong nghé, vé cam quan, hay nhimg 1y do khac ma vi nhung ly do do
chat phu gia méi dugc phép cho thém vao thyc pham, do véy khong qui dinh gidi han.
Tat ca cac phu gia thyuc pham phai dugc sir dung dudi cac diéu kién thuc hanh san xuét
t6t, trong d6 bao gom:

+ Luong phu gia dugc bd sung vio thue pham phai dugc giéi han dén mirc thap
nhat can thiét dé c6 dugc hiéu qua mong mudn.

+ Lugng phu gia thyc pham tré thanh mot thanh phan cua thuc pham do két qua
ctia viéc str dung chung trong qué trinh san xuat, ché bién hodc bao géi thuc pham ma
khong phai dé dat dugc cac hiéu qua vat 1y hoidc cong nghé khac trong chinh loai thuc
pham d6, thi dugc giam dén mic co thé.

~ + Phy gia thyc pham co chéit luong thich hop dé dung cho thuc pham, dugc ché
bién va xtr ly nhu mét thanh phan thuc pham.

2. CAC NHOM CHAT PHU GIA VA CHAT HO TRQ CHE BIEN THUC
PHAM

2.1. Cac nhém chit phu gia

MJi chat phu gia c6 thé c6 mot chirc nang nhung ciing cd thé co nhiéu chirc
nang, vi vay viéc chia nhom cling chi mang tinh chat twong d6i, mot s6 chat phu gia &
mot nhém nay nhung lai c6 nhiing chirc nang ciia nhom khac.

Hién nay theo B Qui chudn qudc gia vé phu gia thuc phidm (2010), chit phy gia
duoc chia lam 24 nhém chue nang, nhu trong bang 6.1.

Trong phan nay chil yéu trinh bay céc phu gia thuc pham c6 trong danh muc cac
chat phu gia dugc phép st dung trong thuc pham ctia Bo Y té Viét Nam.

Bang 6.1. Cdac nhém chat phu gia thwe pham va chire ndng ciia chiing

TT | Tén nhom chdt phu gia Chirc nang cong dung

1 | Chét diéu vi Lam ting huong vi ctia cac san pham thyc pham.

2 | Chat lam 4m Ngin ngira sy mat nude cia cac san pham thuc pham.

3 | Chét tao x6p Pé giai phong khi, 1am tang thé tich cta bot nhio thyc
pham.

4 | Chét chong dong von giam su két dinh giita cac thanh phan cta thyc pham.

5 | Chét giit mau dé on dinh, duy tri hodc lam ting mau vén cé trong
cac san pham thuc pham.
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TT | Tén nhom chdt phu gia Chirc nang cong dung
6 | Chat chong oxy hoa Chéng lai sy hu hong cua thyc pham do bi oxy hoa
7 | Chat chéng tao bot Ngan ngtta va giam thiéu su tao bot cho cac san phém
thuc pham.
8 | Chét ngot tong hop Tao vi ngot cho thyc pham
9 | Chét 1am ran chic Lam tang tinh ran chic tranh su v& nat cua thuc phém

10 | Phim mau Tang cudng hodc khoi phuc mau cho san pham thuc
- Phdm mau ty nhién pham.
- Phim mau tong hop

11 | Chét diéu chinh do acid Thay ddi hodc kiém soat tinh acid hodc tinh kiém cua

thyc pham.

12

Chat bao quan

Kéo dai thoi han st dung ctia san pham bang cach
ngan chdn sy hu hong do 6 nhiém vi sinh vat.

13 | Chét on dinh Duy tri sy phan tan cua hai hay nhiéu thanh phan
nham tao nén sy dong nhat cho san pham

14 | Chat tao phirc kim loai Kiém soat luong cation kha dung trong thuc pham.

15 | Chat xir 1y bot Nhdm cai thién cht luong nuéng hodic mau cho thyc
pham.

16 | Chat don B6 sung vao thanh phan chinh cua thyc pham voi gia
tri nang lugng khong dang ké.

17 | Chat khi day Phu gia thuc pham dang khi dugc cho vao thyc pham

18 | Ché pham tinh bot Lam tang d¢ day, d6 dong dac, do 6n dinh va ting
khoi luong cua thyc pham

19 | Enzyme Xuc tac qua trinh chuyén hoa trong ché bién thuc
pham

20 | Chét lam bong Tao d6 bong hodc tao 16p bao vé.

21 | Chat lam day Lam ting d6 nhot cia thyc pham.

22 | Chat nhii hoa Tao ra hodc duy tri dang nhil tuong d6ng nhat cua hai
hay nhi¢u thanh phan cua thuc pham.

23 | Chét tao bot Tao ra hoac dyy tri sy phan tan déng nhét cua pha khi
trong thuc pham dang 1dng hodc dang ran.

24 | Chét tao mui Tao mui thom cho thuc phém (ké ca mot sb gia vi dac

biét)

2.2. Cac nhom chit h tro ché bién thwe pham

Theo Quy dinh giéi han t6i da 6 nhiém sinh hoc va hoa hoc trong thyc pham cia
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B0 Y té, danh muc cac chat hd tro ché bién dugc phép sir dung trong san xudt va ché
bién thyc pham dugc thé hién & bang 6.2 va 6.3.

Bdng 6.2. Danh muc cdc chdt hé tro ché bién dwoc phép sir dung trong san xudt va
ché bién thwc phdam khong phdi la phu gia thuc phdm

Nhom

Tén nhém

Chdt hé tro ché bién khong phdi la phu gia  thuc
phdm

Tac nhan chéng tao bot

- Sdn xudt nwéc qua: San pham alkylen oxyd,
copolyme etylenoxyd - propylen oxyd, ete glycol
- ancol béo, dung dich alpha metyl glycosid.......

- Bia, dau va m&: dimethylpolysiloxan
- San xudt banh keo: dau dira da hydro héa

Cac chat xuc tac

- Ddu thuc phcfm duwoc hydro héa: nhom, crom,
dong, mangan, molipden, niken...

- Ddu thuc phcfm este hoa: Kali kim loai, kali
metylat, kali etylat, natri amid,...

- Puong, ruou: niken

Céc tac nhan lam
trong/chat trg loc

- Thity phdn tinh bét: bentonit, dat sét hoat tinh,
perlite, than hoat tinh, than khong c6 hoat tinh, ..

- Ché bién tinh bét: nhua divinylbenzen
chlorometyl hoa va amin héa

- Puong; dau thuce vdt: dat sét hap phu, albumin,
asbestos

- San xudt nwée qua: diatomit

- Thiee phdm dang Iong (trix nudc cé ga):
copolyme divinylbenzen- etylvinylbenzen

- Xur Iy dwong: acid polymaleic va natri
polymaleat, tanin

Téac nhan lam lanh va lam
mat

Thiee pham déng lanh: dichlorofluorometan

Tac nhan lam kho/ tac
nhan chong dong banh

nhom stearat, calci stearat, magnesi stearat,
octadecylammoni acetat (trong amoni clorua),
kali nhdm silicat, natri calci silicoaluminat

Chét tay rira (tic nhan lam
am)

- Nuoc qua twoi: dioctyl sodium sulfosuccinat

- M& va dau thire pham: natri lauryl sunfat, natri
xylen sunfonat

Cac tac nhan c¢d dinh
enzyme va chat mang

polyetylenimin, glutaraldehyd, diethylaminoethyl
cellulose

Ché pham enzyme (ké ca
cac enzyme da duoc co
dinh trén chat mang)
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Nhom

Tén nhém

Chdt hé tro ché bién khong phdi la phu gia  thuc
phdm

- Ché phdam enzyme cO
nguon goc twr dong vdt

- Ché pham enzyme c6
nguon goc tur thuc vdt

- Sita von cuc trong phomdt va cdc san pham sita
khéc: chymosin A, chymosin B

- Bo, phomat: lysozim
- San xudt banh: phospholipase

- San xudt banh: liposydase, beta-xylosidase

- Ché bién rau qua, igu’é’c qua, banh nuong, bia,
tinh bot, dich chiét (ca phé, che, gia vi):
cellulase, dextranase, hemicellulase

- Bia: endo-beta glucanase

- Thuy phan tinh bét: glucoamylase hay
amyloglucosidase, protease, pullulanase

- Xiré gluco dong phdn héa: glucose isomerase
- San pham sira: lactase

Cac tac nhan keo tu

- Puong: nhya acrylamid bién tinh, acid
polyacrylic, polyacrylamid, natri polyacrylat

- Sdn xudt, ché bién dwong: nhya acrylat —
acrylamid, copolyme dimethylamin- epiclohydrin
- Nuwée uong: phic ctia mudi nhom hoa tan va
phosphoric acid

10.

Nhya trao doi ion, mang
va ray phan tu

- Chdt mang dé thiy phdn tinh bét: copolyme
cua metyl acrylat va divinylbenzen bi thiy phan
hoan toan

- Puong, dich cat: polystyren va divinylbenzen
cau hoa bang cac nhom trimetylammoni

11.

Chat bdi tron, cic tac nhan
loai bd va chong ket cting,
trg khuon

dimethylpolysiloxan

12.

Tac nhan kiém soat vi sinh
vat

- Bot: chlorine dioxyd

- Dﬁu thwe phdm: hypochlorit, iodophors, hop
chat amoni bac 4

- Thity phdn tinh bét ngd xay: mudi cia acid
sunfuro

13.

Tac nhan day toi va céc
khi bao goi

Khong khi, argon, carbon dioxyd,
chloropentafluoroetan,  dichlorodifluorometan,
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Nhom

Tén nhém

Chdt hé tro ché bién khong phdi la phu gia  thuc
phdm

octafluorocyclobutan, heli,
propan, trichlorofluorometan

hydro, nito oxyd,

14.

Cac dung madi,
chiét va ché bién

qua trinh

- Huong liéu, mau: aceton, amyl acetat, butan-
1,3-diol, butan-1-ol, butanol-2-ol, benzyl alcol,
toluen, glycerol tributyrat, isobutan, ...

- Déu thue pham: butan, cyclohexan, pentan, ete
dau hoa, 1,1,2- trichloroetylen, hexan, metylen
clorua ...

- Acid citric: n-octyl alcohol, tridodecylamin,
hydrocacbon tir isoparafinic ddu mé

15.

Tac nhan tay rira va boc vo

- Rau qud, P6 hdp qua va rau: amoni
orthophosphat (NH4)3POy, diamoni
orthophosphat (5% trong dung dich nudc), kali
bromua, natri hypoclorit

- Cu cai duwong: etylen diclorua, ete etylen glycol
monobutyl, hydro peroxyd (H20y),
monoetanolamin, tetra kali pyrophosphat, tetra
natri etylendiamintetra acetat, trietanolamin

16.

Cac chat hd tro ché bién

khac

nhdm oxyd, calci tartrat, acid erythorbic, etyl
parahydroxybenzoat, acid giberelic, magnesi
tartrat, kali giberelat, natri, natri silicat

Bdng 6.3. Danh muc cdc chdt hé tro ché bién dwoc phép sir dung trong san xudt va
ché bién thuc pham dwoc ding lam phu gia thwe pham

Chdt hé tro ché bién duoc dimg lam phu gia  thuc

Nhom Tén nhom z
pham

1. Tac nhan chéng tao bot hydroxianisol butyl hoa, hydroxytoluen butyl hoa
(chat chong oxy hoa trong thiét bi loai bot), acid
béo, lecitin hydroxyl héa, margarin, mono — va
diglycerid cua cac acid béo, acid oleic tir cac acid
béo cua dau nang, sap dau md, sap dau mo (tong
hop), petrolatum, polyetylen glycol, polypropylen
glycol, polysorbate 60, polysorbate 65, polysorbate
80, propylen glycol alginat, silicon dioxyde, acid
béo cua dau dd tuong.

2. Céc chit xuc tac amoniac, amonibisulfit, sat (II) sulfat, sulfur dioxyd

3. | Cactac nhan lam acacia, carrageenan/furcelleran, casein, gelatin (dn

trong/chat trg loc duoc)
4. | Nhya trao d6i ion acid phosphoric, dioxyd silic v6 dinh hinh — silica

203




Nhom

Tén nhém

Chdt hé tro ché bién duoc dimg lam phu gia  thuc

phdam
hydrogel, silica sol bén ving trong nudc, acid tanic,
bot gb/ than mun
5. | Cac chit 6n dinh mau | dextrose, acid pyrophosphat natri
6. Tac nhan lam lanh va nude mudi
lam mat
7. | Tac nhan lam kho/ tac silic dioxyd vo6 dinh hinh — silicagel, tricalci
nhan chong dong tu diorthophosphat
8. | Dung mdi (chiét va ché | benzyl benzoat, etanol, diethyl tartrat, ethyl lactat,
bién) isopropyl alcohol, metanol, acid nitric,
trichlorofluorometan, nudc, ...
9. Céc chét diéu chinh tinh | este polyglycerin cua acid béo, natri dodecylbenzen
thé chat béo bién tinh sulfonat, natri lauryl sulfat, sorbitan monostearat,
sorbitan tristearat
10. | Céac tac nhan keo tu nhya acrylamit, acid citric, silica
11. | Céc chét bf)i tron, cac sap ong, sap carnauba, dau thau dau, ddu c4 nha
tac nhén ty rra va tang hydro hda, lecitin
chong dinh, trg khuén
12. | Céc tac nhan kiém soat | dinatri etylen bis dithiocarbamat, natri clorua,
vi sinh vat etylenediamin, propylen oxyd
13. | Tac nhan tach ddy va OXy
cac khi dong goi
14. | Céac tac nhan rira va boc | oleic acid
VO
15. | Chét dinh dudng cho amoni clorua, amoni sulfat , amoni phosphat,
nam men vitamin B tong hop, biotin, dong sulfat
16. | Céac chat hd trg ché bién | BHA, BHT, calci phosphat, dinatri hydro phosphat,

khac

acid fumaric, polyphosphat, xylose

3. CHAT PHU GIA DUNG TRONG CHE BIEN THUC PHAM
3.1. Chat diéu vi (Flavour enhancer)

cua cac san pham thuc pham.

Céac chat diéu vi la phu gia thuc phém dugc st dung véi muc dich tang huong vi

Céc chét diéu vi thudc nhom nay co thé ké dén 1a mi chinh (glutamat natri), c6 vi
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ngot 1o va vi ngon cua nudc thit hay con goi 1a vi ngot thit (goi 1a vi umami); cac
nucleotid ngoai vi umami tuong tu nhu mi chinh nhung manh hon con kém theo tao
mui thom cho san pham; maltol c¢6 vi ngot duong.

Chinh vi tac dung tao vi trén, cac chét nay dugc dung dé diéu chinh vi trong mot
sO san pham thit, c4, rau...
3.1.1. Acid L- glutamic va cdc mudi glutamat

Acid L-glutamic con co6 tén goi la L- -glutamic acid, glutamic acid. Cac mudi cia
n6 duoc dung lam phy gia thuyc phim gdm: mononatri L-glutamat, monokali L-
glutamat, calci di-L-glutamat.

CAu tao hoa hoc va gidi han st dung cua acid acid L-glutamic va cac mudi cia
n6 duogc trinh bay trong bang 6.4.

Bang 6.4. Cau tao hoa hoc va gioi han su dung cua acid L-glutamic va cdc muoi cua

no
So . Cong thirc phén ) .
INS Phu gia o Cong thirc cau tao ADI
620 | Acid L- CsHgNO, 0 0 khong
glutamic w gi6i
HO : OH han
NH,
621 | Mononatri L- | CsHgNNaO,4.H,0 NH khong

glutamat giol

han

622 | Monokali L- | CsHgNKO,.H,0 khong

623 | Calci di-L- CioH16CaN,0Og
glutamat xH,0

(x=0,1,2,6
hoac 4)

khong
gioi
han

Ca®®

M @
Na
0 0
MNH;
glutamat HO 0° gioi
2 han
0 0
. -
M X

2

Ngoai chirc ning diéu vi, do ¢ vi min nén cic chit nay c6 thé dung thay thé
muoi.
Acid L-glutamic va cac mubi cia n6 thudng co dang tinh thé hodc bot tinh thé

mau trang, khong mui. Acid L-glutamic it tan trong nudc, khong tan trong etanol va
ete con cac mudi ctia no lai dé tan trong nudc, it tan trong etanol.
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Mononatri L-glutamat hay con goi 1a monosodium L-glutamate (MSG), tén
thong dung 1a mi chinh hay bot ngot. Mononatri L-glutamat khi hoa tan trong nuge co
vi ngot diu gan glong nhu vi cia thit, 1a chat diéu vi dugc dung nhiéu trong ché bién
thuc pham lam gia vi cho cdc mén an nhu: chdo, mi an lién, thit nhan tao, cic loai dd
hop thit c4,...nhd d6 ma san pham trd nén hap din hon. Mi chinh sit dung thich hop
v6i cac san pham c6 pH = 5-6,5, khong nén sir dung dbi v6i cac san pham c6 pH < 4
do khong cam nhén dugc vi.

3.1.2. Cac nucleotides

~ Acid 5'-guanylic (GMP) va acid 5'-inosinic (IMP) 1a cac nucleic acid, ¢ dang tinh
thé hodc bot tinh thé trang hodac khong mau, khong mui. Acid 5'-guanylic it tan trong
nudc, khong tan trong etanol; acid 5'-inosinic dé tan trong nudc, it tan trong etanol.

Acid 5'-guanylic, acid 5'-inosinic va cac mudi ciia ching nhu: calci 5’-guanylat,
calci 5’-inosinat, dikali 5’-guanylat, dinatri 5’-guanylat, dinatri 5’-inosinat...da dugc
str dung 1am phu gia thuc pham tir ndm 1999. Cac chit nay c6 vi umami twong tu nhu
mi chinh nhung manh hon gap 10-20 lan; & ndng d6 75-500 ppm cai thién dugc mui vi
cua cac san phém thuc phém (vi du: sup, sbt, thit hop, nudce ca chua dong hdp).

Badng 6.5. Cau tao héa hoc va giGi han sir dung ciia acid 5'-guanylic va acid 5'-

inosinic
So . Cong thirc R .
INS Phu gia Dphén ti CoOng thurc cau tao ADI
626 | Acid 5'-guanylic | C1gH14NsOgP khong
(GMP) gi61 han
OH OH
630 | Acid 5'-inosinic | CyoH13N4OgP i khong
IMP gio1 han
(IMP) i | S
HO |
HO
H H
H H
OH  OH

3.1.3. Maltol va ethyl maltol

Maltol va ethyl maltol déu thu dugc bang cach tong hop héa hoc. Maltol c6 dang
bot tinh thé trang c6 mui caramel bo ngio dudng; ethyl maltol c6 dang bot tinh thé
trang c6 mui keo bong.

Maltol va ethyl maltol, ca hai déu it tan trong nudc nhung tan dugc trong etanol
va propylen glycol.
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Maltol c¢6 thé 1am ting d6 ngot ctia nhing thyuc pham giau duong, dac biét duong
saccharose, (nudc qua, mat déng); khi bo sung maltol c6 lidu lugng 5-75 ppm cho
phép giam 15% luong dudng saccharose sir dung dé tao ra san pham cé ciing do ngot.

Badng 6.6. Cau tao héa hoc va gi6i han sir dung ciia maltol va ethyl maltol

ISNOS Phu gia C;;lqgntitzgc Céng thirc cdu tao ADI
636 | Maltol CeHsO5 0 CH; 0-1
(3-hydroxy-2- | ’ n;g/ kg
methyl-4-pyron) the trong
OH
0
637 | Ethyl maltol C;HgO3 0 CH,CH, 0-2
(2-ethyl-3- ‘ | ngg/kg
hydroxy-4-pyron) the trong
OH
0

Ngoai chirc ning diéu vi maltol va ethyl maltol con c¢6 chirc ning 1am chat trg
huong hoac huong li¢u.

3.2. Chat lam am (Humectant)

Céc chat 1am am 1a _phu gia thuc pham duoc st dung véi muc dich ngin ngira su
mat nudc cia cac san pham thuc pham.

Trong qua trinh bao quan, cac san pham thyc phdm bi bay hoi nudc trén bé mit
gay nén sy nut vo bé mit, d6i khi con 1am bién mau bé mat san phém lam gidm tinh
cam quan, dinh dudng ctia san pham. Khi c6 mat cac chat lam 4m s& han ché duoc sy
mat nudc, gitt dugc sy cang bong cua san pham thuc pham.

Céc phu gia 1am 4m duoc st dung nhu cac phosphat, glycerin. ..

Chat 1am am dién hinh 1a calci dihydro diphosphat.

- Tén hoéa hoc: monocalci dihydro diphosphat, monocalci dihydro pyrophosphat.
- Cong thirc hoa hoc: CaH,P,0;

- S6 INS: 450vii

- MTDI = 70mg/kg thé trong tinh cho phospho tir cac ngudn thyc pham.

Calci dihydro diphosphat & dang tinh thé tréng hoac bot trfmg, ham lugong
CaH,P,07 cho phep khi dua vao lam chat phy gia lam am khong dugc qua 64,0% quy
ra P,Os tinh theo ché pham kho.

Ca}lci dihydro diphosphat c6 chiic ning 13 chat 1am am, on dinh, bot ndi, chat nhii
hoéa, chat dinh dudng.

3.3. Chat tao xdp (Raising agents)
Chét tao x6p 13 phu gia thyc pham duoc st dung dé giai phong khi, 1am tang thé
tich ctia bot nhao thyc pham.
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Céac chat tao x0p thuong 13 cic mudi carbonat, d& dang hoa tan vao nudc bot
nhao. Khi gip nhiét d6 cao chiing s& bi phan huy giai phong cac chit khi tuong tng
hodc khi co6 mit cac acid thyc phdm s& xay ra phan tng giita ion hydro vdi ion
carbonat giai phong CO, 1am n¢ khdi bot.

(NH4)2CO3 - 2NH3+ COZ + Hzo
NH4HC03 — NH3+ COZ + Hzo

t°cao

2NaHCO; — Na,CO;+ CO, + H,0O
NaHCO; + H" — Na' + CO, + H,O
Céc chét tao xdp thuong dung: natri carbonat, amoni carbonat

Natri carbonat 1a tinh thé khong mau hodc mau tra‘ing, dang hat hoac dang bot
tinh the; dang khan dé hat nudc; dang ngdm nudc thuong gip la monohydrat va
decahydrat. Natri carbonat dé tan trong nudc, khong tan trong etanol.

Amoni carbonat 1a tir ding chung dé chi hdn hop cac mubi carbonat gdm: amoni
carbonat, amoni carbamat, amoni hydrocarbonat véi cac ti 1& khac nhau. V& mat cam
quan amoni carbonat c6 dang bot hoac dang ran mau tréng, khdi tinh thé mau tra‘ing
hodc trong c6 mui amoniac. Khi dé ngoai khong khi s& bi duc dan va chuyén thanh
dang cuc xdp hodc dang bot (amoni bicarbonat) do bi mat amoni va carbon dioxyd.
Amoni carbonat tan dugc trong nudc.

Bang 6.7. Cau tao héa hoc va gi6i han sir dung ciia natri carbonat, amoni carbonat

ISNéS Phu gia Cong thurc hoa hoc ADI
500i | Natri carbonat Dang khan: Na,COj3 Khong
(Natri carbonat; tro soda) Dang ngdm nudc: gi6i han
Na,CO3.xH,0
503i | Amoni carbonat: bao gom Khong
- Amoni carbonat, NH,COONH, xdc dinh
- Amoni carbamat, (NH,),CO3
- Amoni hydrocarbonat NH,HCO;
vo1 cac ti 1€ khac nhau

Natri carbonat mudn dua vao lam chat phu gia thuc pham phai c6 ham lugng
Na,CO3 khong duogc thap hon 99% tinh theo ché pham kho; d6i véi amoni carbonat
ham luong NH; khong dugc thap hon 30% va khong duge qua 34% NHa.

Natri carbonat con c¢6 chiic nang la chat ki€ém hoa; amoni carbonat con la chat
diéu chinh d6 acid.

Natri carbonat chu yéu duoc str dung trong cac san pham thuc pham nhu: whey
va san pham whey dang khé (khong bao gobm whey pho mat), bo. Chat nay twong doi
an toan, muc toi da sir dung dugc tinh theo GMP.

3.4. Chat chong dong von (Anticaking agents)
Chét chéng dong von la phu gia thyc phém duoc st dung véi muc dich giam sy
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két dinh gitta cac thanh phan cta thuc pham.

Co ché tac dung cua cic chat chéng dong von 1a cac chat nay thuong bao bén
ngoai cac hat bot, 1am giam bé mat tiép xuc, ngan can s héap thy am trén bé mat tinh
bot; do d6 chéng su von cuc, 1am cho cac san pham dang bot linh dong hon.

Chat chéng dong von thuong dugc ding trong cong nghiép san xuat cic thuc
pham dang bot nhu: muoi, bot gia vi, bot giai khat, bot stp...

Ngoai co ché trén, chat dong von ciing c6 thé 1a cac chat co kha niang hip phu
nudc cao hodc ngan can dugc su hap phu cia nudce vao thuc pham, do do gitt dugc san
pham thuc pham ¢ trang thai kho, khong von cuc.

Céc chét phy gia thuoc nhém nay gdm: mudi ctia cac acid béo, oxyt magnesi, cac
muoi ferrocyanua, silicat...

3.4.1. Mudi ciia cdc acid béo

Mudi ctia céc acid béo 1a cac san pham chira mudi calci, kali va natri cta céc acid
myristic, oleic, palmitic, stearic hodc hon hgp céac acid nay thu dugc tir md va dau an.

Mudi ciia cac acid béo co s6 INS 470, ADI gi6i han tuy thudc vao timg loai
mudi. Vé mit cam quan ¢ dang tinh thé ran hoic ban ran, bong, mau trang hodc vang
nhat, hodc bot mau trang hodc trang vang. Cac mudi kali va natri tan trong nudc va
etanol, cac mudi calci khong tan trong nudc, etanol va ete.

Ngoai chiic ning chéng dong von chung con 1a chat nhii hoa.

3.4.2. Oxyd magnesi
Oxyd magnesi c6 s6 INS 530, ADI khong gidi han.

Oxyd magnesi c6 dang bot trang, bong, thudng goi 1a magnesi oxyd nhe hoic
dang bot trang tuong ddi chat, thuong goi 1a magnesi oxyd ngng. 5g magnesi oxyd nhe
chiém thé tich tir 40 dén 50 ml, trong khi 5 g magnesi oxyd ning chiém thé tich tir 10
dén 20 ml. Oxyd magnesi khong tan trong nudc va etanol.

Oxyd magnesi s dung chi yéu lam chat chéng dong von trong cac san phém
whey va san pham whey dang kh6 (khong gom whey pho mat) voi mirc t6i da
10.000mg/kg thuc pham. Riéng ddi v6i mudi st dung theo GMP.

3.4.3. Cdc muéi natri, kali, calci ferrocyanua

Céac mudi natri, kali, calci ferrocyanua con c6 cac tén khac 1a: potash, soda; natri,
calci, kali hexacyanoferrat. Co6 dang tinh thé hoac bdt tinh thé mau vang.

Céac mudi natri, kali, calci ferrocyanua sir dung cha yéu cho san pham gia vi,
muodi va cac chat thay thé muodi. Li€u lugng st dung muc t6i da 20mg/kg thuc pham
tinh theo natri ferocyanua khan.

CAu tao héa hoc va gidi han sur dung cua cac mubi ferrocyanua dugc trinh bay
trong bang 6.8.

Bang 6.8. Cau tao hoa hoc va gioi han sur dung cua cdc muoi ferrocyanua

So
INS

Phu gia Cong thurc hoa hoc Do tan ADI
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So

INS Phu gia Cong thurc hoa hoc Do tan ADI
535 | Natri ferrocyanua | NasFe(CN)g.10H,O | Tan trong nudc, khéng tan | 0 - 0,025
trong etanol. mg/kg
_ thé trong
536 | Kali ferrocyanua K4Fe(CN).3H,O | Tan trong nudc, khong tan
trong etanol.
538 | Calci ferrocyanua | Ca,Fe(CN)e.12H,0 | Tan trong nudc

3.4.4. Dioxyd silic vo dinh hinh

Dioxyd silic v dinh hinh con c6 tén khac la: silicon dioxyd, silica. Day 1a tén goi
chung cho cac ché pham bao gom: silica dang aerogel (silic dioxyd két tua); silicagel
dehydrat. Ché pham thy:ong rqai con duoc phan loai dya trén chi ti€u giam khoi lugng
khi lam kho va cac muoi c6 thé ion hda.
Chi s6 INS 551; ADI khong gi6i han.
Cong thirc hoa hoc: (SiOy),

hat.

Vé cam quan:

- Silica dang aerogel: silica cAu tric siéu min dang bot hay hat nho.

- Silica hydrat héa: 1a silic dioxyd Kkét taa, hydrat hoa dang bdt vé dinh hinh, hoac

Do tan: Khong tan trong nude va etanol; tan trong acid hydrofloric va trong kiém
(80°C - 100°C).
Liéu luong sir dung murc tbi da cua chat nay twong tyr oxyd mangesi 10.000mg/kg
thgc pham cho céc san pham whe}i. boi Véi‘ duong bdt va dextrose bt lieu st dung c6
thé cao hon, 15.000mg/kg thuc pham véi diéu kién khong cd6 mat cia tinh bot.

3.4.5. Cdac mudi silicat

Céac mudi silicat dung 1am chat phu gia chong dong vén gdm: calci silicat, nhom
silicat, calci nhdm silicat, natri nhom silicat

Bang 6.9. Tinh chat va gioi han sur dung cua cac mudi silicat

ISNOS Phu gia Cdm quan D6 tan ADI/PTWI

552 | Calci silicat Bot rat min mau trang | Khong tan trong nudc ADI
hoac trang nho vai | va etanol khong
dung trong thap va hap gi61 han
thu nudc cao.

554 | Natri nhdm Bot v6 dinh hinh hodc | Khong tan trong nudc ADI
silicat (natri hat nhd mau trang, | va etanol, it tan trong | khéng
alumino silicat) | khdng mui acid manh va | gidi han

hydroxyd kiém.
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ISNOS Phu gia Cdm quan D6 tan ADI/PTWI
556 | Calci nhom Bot min mau trang, | Khong tan trong nuéc | PTWI = 1
silicat (calci tron chay. va etanol. mg/kg the
alumino silicat) trong
559 | Nhém silicat Bot mém, hoi tring, | Khéng tan  trong | PTWI=1
(alumino silicat) | khong cé san, khong | nudc, etanol va cac | mg/kg thé
mui. acid khoang. trong

Ghi g:ht]: PTWI (Provisional Tolerable Weekly Intake): Luong an vao hang tuan
O thé chap nhdn duwoc tam thoi (don vi tinh: mg/kg thé trong)

Calci silicat hogc polysilicat dugc san Xudt bﬁng hang loat cac phan Gng gitra cac
hop chat chura silic (nhu dat diatomit va céac h0’p chat calci tu nhién; nhu vo1, voi thanh
phan gdm cac nguyén td khac nhu magnesi...). Dua trén cac yéu td vé ham luong
calci, silic dioxyd va mot s6 yéu t6 khac ma nguoi ta phan loai thanh cac ché pham
thwong mai khac nhau. Natri nhom silicat, gdm cac dang ciia natri nhom silicat hydrat.

Nhom silicat, tén khac: Cao lanh (nhe hodc ndng), 1a nhom silicat hydrat hoa c6
trong ty nhién, da loai phan 16n céc tap chat bang cach gan rira va say kho. Khi tron
déu 8g mau thir va 5ml nudc, hdn hop nhom silicat ¢6 tinh déo.

Liéu luong st dung muc tdi da trong thyc pham cta cac chat thugc nhom nay
tuong tu nhu véi dioxyd silic vo dinh hinh.

3.5. Chat giir mau (Colour retention agent)

Céc chat gitr mau la phy gia thyc pham dugc sir dung dé on dinh, duy tri hodc
lam tdng mau von c¢o trong cac san pham thuc pham

Céc chat giir mau thudc nhom nay 1a hdn hop cac mudi nitrat, nitrit.

Co ché giit mau cia nhom chét nay do c6 nhém NO, trong qué trinh ché bién cac
san pham thit, s& tac dung voi cac sdc to cua thit nhu: mioglobin, metmioglobin,..tao
nén mau do tuoi cua thit. Mau nay bén khi gia nhiét do d6 c6 thé duy tri hodc 1am ting
mau sic clia cac san pham thit.

Céac chat nitrat, nitrit 13 nhom c6 doc tinh cao, c6 kha nang tao thanh nitrosamine
la tdc nhan gay ung thu; do d6 can can than trong khi stir dung.

Trén thi tru:orng hi¢n nay, mot sO phu gia nitrat, nitrit dugc ban dudi dang hdn
hop gitta cac mudi nay véi mudi thuong NaCl véi nhiing ti 18 phdi tron khac nhau.
3.5.1. Cdc mudi nitrat, nitrit

Céc chét gilr mau trong nhém phu gia ndy 1a cac mudi nitrit; nitrat nhu: kali
nitrit, natri nitrit, natri nitrat, kali nitrat.

Bang 6.10. Tinh chat, cau tao hoa hoc va gidi han su dung cua cac muoi nitrit, nitrat

So .| Cong thirc héa , .
INS Phu gia hoc Cam quan Do tan ADI
249 | Kali nitrit KNO, Dang hat hodc hinh | Tan tt trong | 0 - 0,06
que nho, trang hodc | nudc, it tan
hoi vang. trong con.
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So .| Cong thirc héa

INS Phu gia hoc Cam quan Do tan ADI
250 | Natri nitrit NaNO, Dang bdt, hat hoac | Tan tg do| 0-0,06
hinh que nho, duc | trong nudc, it
trang hoac ho1 vang. tan trong cOn
251 | Natri nitrat NaNO; Tinh thé trong subt, | Dé tan trong | 0-3,7

khong mau, khéng | nudc, tan nhe
mui, hodc dang hat | trong con
hodc bdt tinh thé trang,

252 | Kali nitrat KNO; Tinh thé lang tru trong, | Tan  trong | 0-3,7
khong mau, khdng mui | nudce, tan nhe
hodc dang bot hay hat | trong con

tinh thé tring.

Trong céc loai mudi trén, natri nitrat dugc dung twong ddi thong dung dudi nhiéu
tén khac nhau nhu: di€m ti€u, chile salpetre, cubic nitre hoac soda nitre.

Céac mudi nitrat, nitrit d& hut am va chay rira khi dé ngoai khong khi vi vay khi
bao quan can han ché toi da ti€p xuc vdi khong khi.

Cac mudi nitrat, nitrit 13 cac chit co doc tinh manh nén khong str dung trong thuc
pham cho tré nhd dudi 3 thang tubi.

Ngoai chirc ning gitt mau, cdc mudi nitrit, nitrat do c6 kha ning tiéu diét cac vi
sinh vat nén con sir dung lam chat bao quan chong vi sinh vat.
3.5.2. Tinh déc hai ciia cdc mudi nitrat, nitrit

Tinh doc hai cua nitrat duoc thir nghiém ddc ngan ngay trén trau bo, nhan thiy
véi liéu lugng 1,5% trong ¢é kho du dé gay chét, do nitrat bi chuyén hoa bédi vi khuan
trong rudt thanh nitrit va chinh nitrit gdy ngd ddc. Nhung thtr nghiém trén cho, tho,
chudt cong trang véi lieu lugng 500mg/kg thé trong lai khong bi anh huong vi nitrat
duogc thai nhanh chong ra ngoai, qua phan va nudc ticu.

Liéu lugng gay doc cho ngudi: voi lidu luong 1g hodc 4g udng 1am nhiéu lan
trong ngay, c6 thé bi ngd doc.

Nhiéu trudng hop bi ngd doc thirc an do an phai thirc an c6 chira nhiéu nitrit lidu
lugng LDsg cho nguoi 16n vao khoang tir 0,18+2,5g va thap hon cho nguoi gia va tré
em.

Céac mudi nitrat c¢6 doc tinh khong cao nhung khi chuyén thanh nitrit s& lam ting
doc tinh ciia n6. Tinh doc hai ciia cic mubi nitrat, nitrit con thé hién ¢ sy hinh thanh
methemoglobin va nitrosamin tir nitrat v nitrit trong qué trinh chuyén héa cua co thé:

Hemoglobin Methemoglobin (cl}ét oxy hoa) tao
hemoglobin khdng binh thudng c6 hai cho co thé, dac biét doi vai tré em.

Nitrit + Amin Nitrosamin (t&c nh&n gay ung thu)

3.5.3. Dé tinh khiét ciia ciia cdc mudi nitrit, nitrat va liéu lwong siv dung trong thuc
pham

a) D¢ tinh khiét
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Po tinh khiét ctia cac mubi nitrit, nitrat duge quy dinh theo Quy chuan Viét Nam:
QCVN 4-5:2010/BYT nhu sau:

Bdng 6.11. D¢ tinh khiét ciia cdc mudi nitrit, nitrat

Tén phu gia
Chi tie Kali nitrit Natri nitrit Natri nitrat Kali nitrat
Chi khong duoc khong duoc khong duoc khong duoc
qua 2mg/kg qua 2mg/kg qua 2mg/kg qua 2mg/kg
Nitrit khong dugc khong dugc
qua 30mg/kg qua 20mg/kg

b) Liéu lwong sir dung

Do c6 ddc tinh cao nén liéu luong su dung céac chat nitrat, nitrit can phai dugc
kiém soat chat ché.

Liéu luong su dung mudi nitrat, nitrit trong san phém thit dugc thé hién & bang

6.12 va 6.13.

Badng 6.12. Liéu luong sir dung mudi nitrit, nitrat trong san pham thit

. 2 Luwong toi da co thé cho vao
INS | Phy gia The pham trong qud trinh ché bién
249 | Kali nitrit | San pham thit, thit gia cam va thit tha 125 mg/kg
250 | Natri nitrit | nguyén miéng hodc cat nho da xu ly
nhiét
251 | Kali nitrat | Pho mat u chin hoan toan (ké ca bé 35 mg/kg
252 | Natri nitrat | mat)

Badng 6.13. Liéu luong sir dung mudi nitrat trong mot so san pham thit truyén thong

Luong t6i da cé

Du lirong t6i

) 2 \ %
INS szu Thuee phdm thé ci,zo vao tro;ag da
gia qud trinh ché
bien*

251 | Kali | San pham thit truyén théng, ngim 250 mg/kg ma

nitrat | muoi (Bacon) va cac san pham khong cho thém
252 | Natri | tuong tu kali -nit-rit- hodc

nitrat natri nitrit

San pham thit truyén thong, xu 1y
véi mudi nitrit hodc nitrat, dang
kho (jambon kho, jambon mudi
kho va nhiing san pham dang
miéng to ¢ trai qua qua trinh chin
to1 va lam kho tuong tu)

250 mg/kg ma
khong cho thém
kali nitrit hoac
natri nitrit

Céc san pham thit khac c6 xir ly
mubi theo kiéu truyén thong véi
mubi nitrit/nitrat: saucisson kho
va cac san pham tuong tu

250mg/kg ma
khong cho thém
kali nitrit hoac
natri nitrit
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* Tinh bang lwong NaNO, theo quy dinh ciia EC

Céac nudi nitrit khi duoc dan nhan st dung trong thyc ph'flm”, mudi nitrit chi co
thé dugc ban ¢ dang tron chung v&i mudi hay mot chat thay thé cho mudi.

Céac mudi nitrat c6 thé hién dién trong mot vai san pham thit vi cé sy chuyén do6i
tu nhién nitrit thanh nitrat trong moi trudng c6 tinh acid yeu.

3.6. Chat chong oxy hoa (Antioxidant agents)

Chét chdng oxy hoa 1a phy gia thuc pham duoc sir dung véi muc dich chéng lai
su hu hong ctua thuc pham do bi oxy hoa (nhu 61 khét cua md, thay d6i mau sac) nham
kéo dai thoi han su dung cua thuc pham.

3.6.1. Tac dung

Ngin can su 6i khét ciia cac chit béo. Su oxy hoa chit béo xay ra do tac dung
clia oxy voi cac acid béo trong dau md, gady mui 61 khét kho chiu cho san pham.

Dé ngan ngira hién tugng trén can phai cho thém maot chét i oxy dic biét, khi do
no6 s€ thau tdm oxy trong mai truong vi vay cac acid béo dugce bao ve.

3.6.2. Yéu cau doi véi chit chéng 0xy hoa

Tang dugc kha nang 6n dinh vé chat lugng thuc pham khi han ché hoic loai bo
qué trinh oxy héa cac chat d& bi oxy hoa trong thyc pham.

Khéng dugc co doc tinh va khong 1am anh huong dén cac gia tri dinh dudng co
ban, trang thai cua thuc pham. Céac gia tri cdm quan nhu mau mui trong thuc pham
phai dugc bao ton.

Khi str dung chit chong oxy hoa phai dam bao thudn lgi cho qua trinh san xut,
bao quan va tiéu thu san pham.

Céc chét chdng oxy hoa thuc pham dwa trén 2 dang co ban sau :

- Acid nhu acid citric, acid ascorbic chéng su mat mau cua thit, ctia nudc qua va
cac san pham khac.

- Hop chét phenol 1am giam kha ning oxy hoa ctia cc chat béo trong dau thuc
pham.

3.6.3. Cdc yéu t6 anh hwéng dén van toc ciia phén teng oxy héa

Bang 6.14. Cac giai doan cua qua trinh oxy hoa

ngsllal Cdc phan ung Cdc yéu t6 dnh huong
Khéi dau |RH + 0o, R° + °O0OH Cac burc xa: tia cuc tim, birc xa ion hoa
RH R° + °H Nhiét
Séc to: chlorophyl, cytochrome, myo va
hemoglobin...
Enzyme: lipase, lipoxygenase
Kim loai ¢6 hoa tri thay ddi: Cu, Fe
Hoat d6 nudc
Lanrong |R°+ O, RO,° Chat béo khong bao hoa
RO,° + RH RO,H + R° | Nong do cua O;
Két thic | R° + R° R-R Nong d6 cta chat chong oxy hoa
RO,°
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3.6.4. Co ché tic dung ciia chit chong oxy héa géc phenol

OH o° O
© H
Qe O = —0

Gbc tu do  Phenol

cua acid

Acid béo

Gdc tu do cta chét

chdng oxy hoa

Chég chéng oxy hoa phenol (AH) ngin can chudi phan ung lan rong do két hop

véi cac goc tu do.

ROO° + AH ROOH + A°
RO° + AH ROH + A°
R® + AH RH + A°
OH° + AH H,O + A°
A° + A° A-A
3.6.5. Co ché xiic tic oxy héa chit béo ciia cdc kim logi cé héa tri thay déi
Fe?* ° Fe*
+e
cut -e cu?
+e

Cac e tu do kich thich tao cac géc tu do tir acid béo.

Khdc phuc: Ding mot s6 acid nhu acid citric, acid phosphoric dé tach cac kim
loai, vi du nhu tao ra CuzPOy; Fe3(POy),... 6 dang phitc hodc ¢ dang khong hoa tan nén
khong con hoat tinh xtc tac oxy hoa.

3.6.6. Mt sé chit chéng oxy héa

Badng 6.15. Tinh chdt ciia mét sé chit chéng oxy héa

Chdt chong oxy Tinh tan Do bén | Mét sé dic diem | Vi du tmg dung
héa nhiét khac
Tocopherol Tan t6t trong dau Kém | C6 mat tu nhién | Dau m& va thuc
trong dau thuc | pham dac biét
vat
Acid ascorbic Tan trong nudc Kém | C6 mat trong rau | Nudc ubng
qua
Ascorbyl palmitat | Tan tét trong dau, | Kém | Co mit trong rau | Dau chién
tan tot hon khi co qua
mat monoglycerid
BHA Tan tot trong ddu | Ratbén | Tac dung phdi | Dau chién va

hop véi BHT

cac san pham
che bién
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Chdt chong oxy Tinh tan Do bén | Mot sé dic diem | Vi du g dung
héa nhiét khac
BHT Tan tét trong dau Bén |Bay hoi nhiéu | Dau, m&
hon BHA
Propyl gallate Tan t6t trong| [tbén | Tao phirc véi Fe | Dau, m&
nudc, _tan kém khi c6 mat H,O
trong dau
TBHQ (ter-butyl | Tan tét trong dau, | Bén | It bay hoi, nhay | Dau, m&

hydroquinon)

it tan trong nudc

cam voi pH, bi
mat mau khi tac
dung voi kim
loai

a) Acid ascorbic va cdac mudi cua no

Acid ascorbic (vitamin C) va cac mudi ciia né dugc dung lam phu gia thuc pham
nham tranh sy thay d6i mau sac cua thyc pham do bi oxy hoa.

Bang 6.16. Cdu tao hoa hoc va gioi han su dung cua acid ascorbic va cdc muoi cua no

ISNOS Phu gia Cong thuc phan tu Céng thirc cdu tao ADI
300 | Acid ascorbic CeHgOs (1, 0H Khong
U gio1 han
il
=0
H % ——
H
301 | Natri ascorbat Ce¢H;O¢Na Khong
gioi han
Na@
302 | Calci ascorbat C12H1404,Ca.2H,0 I Khong
H_éi . gidi han
? 0 ol
HYN—
a® oM
2
304 ASCOFbyl C22H3807 0 ADI =1-
palmitat (vitamin - GM( 125
C palmitat) R mg/kg thé
Huwer = OH trong
0
=0
HO oH
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ISNOS Phu gia Cong thuc phan tu Céng thirc cdu tao ADI
305 | Ascorbyl stearat Co4H404 0 ADI=1-
(vitamin C mlﬂﬂ(m}mm 1,25

stearat) H_LUH mg/kg thé
0 trong
p—
HO H
315 | Acid erythorbic CeHsOg om0t Khong
(Acid D- l gioi han
. HOp—C——aH
araboascorbic) .
OH OH

Acid ascorbic va cac mudi ascorbat dang bot tinh thé trang hodc hoi vang, khong
mui, s€ bi sam mau khi dé€ ngoai anh sang; dé tan trong nudc, it tan trong etanol, khéng
tan trong ete.

Ascorbyl palmitat va ascorbyl stearat dang ran mau tring dén tring vang, c6 mui
giong qua ho cam, chanh; khong tan hodc rat it tan trong nudc, dé tan trong etanol.

Acid erythorbic dang tinh thé tring hodc hoi vang, nga mau sam khi dé ngoai anh
sang; de¢ tan trong nudc, tan trong etanol.

Céc thur nghiém doc tinh cua acid ascorbic cho théy, st dung acid ascorbic & lidu
thi nghiém 2500mg/kg thé trong/ngay, khong thdy xuat hién céc triéu chung ngé doc
cling nhu nhiing thay ddi sinh 1y. O liéu 6000mg/kg thé trong ciing khong cé biéu hién
ngd doc. Tuy vay véi lidu cao hon thi co cac triéu chimg ngd doc nhu: nén, mira, ia
chay, di tng d6 mat, nhirc ddu, mat nga. Nhat 13 véi tré so sinh c6 kém theo phan tng
n6i man do nhu phét ban.

Acid ascorbic va hau hét cic mudi ciia né kha an toan va lidu luong st dung theo
GMP. Riéng ascorbyl palmitat va ascorbyl stearat co lidu luong sir dung thong thuong
tir 200 — 500mg/kg thuc pham ddi véi nhiéu loai san pham khac nhau, murc t6i da cao
nhat 12 1000mg/kg dugce sir dung d6i voi cac san pham banh nudng, thity san, do udng
c6 huong. Pac biét, ddi véi san phém vo boc an dugc (nhu xtc xich) lidu luong cho
phép st dung 1én dén 5000mg/kg tinh theo ascorbyl stearic.

b) Tocopherol

Céc chit trong nhom nay gdm c6: dl-a-tocopherol, d-o-tocopherol va tocopherol
dam dac hon hop.

dl-a-tocopherol (Vitamin E) c6 cong thitc hda hoc CygHs00,

S6 INS: d-a-tocopherol: 307a; tocopherol dam dic hdn hop: 307b; dl-a-
tocopherol: 307c

~ ADI = 0,15+2 mg/kg thé trong ddi v6i dl-a-tocopherol va d-a-tocopherol, don
chat hodc két hop.

dl-a-tocopherol c¢6 dang dau sanh, trong, gan nhu khong mui, vang nhat téi ho
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phach. Khong tan trong nuée, dé tan trong etanol, hoa 1an duoc véi ete.

Cong thirc ciu tao:

Doc tinh cua dl-a-tocopherol thé hién khi thir nghiém ngan ngay trén chudt voi
liéu 1g/con/ngay, khong thay tac hai. Néu st dung li€éu cao hon nhu cau hang ngay thi
thay trong gan c6 tich lily tocopherol.

Tocopherol duoc st dung trong cac san pham dau bo, chét béo sira da tach nudc,
chat béo dang phét, chat béo sira dang phet va san pham dang phét hdon hop. Liéu
luong sir dung muc toi da 500mg/kg thyc pham.

c) Propyl galat
Propyl galat c6 Coéng thirc hoa hoc C1oH1,05

Cong thirc ciu tao:

o] ]
%CH;

HO OH

INS 310
ADI = 0+1,4mg/kg thé trong

Propyl galat 12 chat ran két tinh khdng moi, mau trang hoic tring nga; tan it trong
nudc, dé tan trong etanol, ete va propan-1,2-diol.

Khi tron 0,2% galat vao trong thuc an cho dong vat thi nghiém an hang ngay,
nguoi ta khong thiy c6 hién twong ngd doc. Liéu LDso qua duong miéng d6i véi chuot
thi nghiém la 3,8g/kg. Trong bao quan thyc pham, nong d¢ gi6i han tron trong thuc
pham 14 0,01% tinh theo chat béo.

Propyl galat dugc s dung de chéng oxy hoa cho nhiéu nhom thyc pham khac
nhau nhu: thit, ca, sita, rau, do uong . Liéu luogng sir dung mirc t6i da (ML): 50 -
1000mg/kg thyc pham; trong do6 lidu lu’orng st dung thap nhat trong cc san pham rau,
tao bién, cac loai hat dang sdy kho va cao nhét trong san pham keo cao su va d6 udng
c6 tao huong.

d) Nhya gaiac

INS 314

ADI = 0+2,5mg/kg thé trong

Nhua gaiac, con c6 cac tén khac 1a gdm guaiac, gum guaiac, la nhua tir gb cay
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Guajacum officinale L., hoac cay Guajacum sanctum L., (Fam. Zygophyllaceae), co
chtra khoang 70% acid alpha- va beta-guaiaconic, 10% acid guaiaretic va 15% nhua
guaiac beta va lugng nho guaiac vang, vanilin...

Vé mit cam quan, nhya gaiac c6 dang cuc kich thudc khong déu, kém theo cac
manh mé thuc vat hodc dang khéi 16n hinh tron hodc hinh trimg, bén ngoai c6 mau nau
den hodc niu sam, khi dé ra ngoai lau c6 mau xanh luc, bé mat khéi khi nirt tao thanh
khe nhu thuy tinh bong, dang miéng mong thi trong sudt va c6 mau tir nau dén vang
nau, chuyén thanh mau nau olive khi dé ngoai khong khi. C6 mui thom nhe; khong tan
trong nudc, tan trong chat béo, dé tan nhung tan khong hoan toan trong etanol, ete va
dung dich kiém.

Nhya gaiac dung trong cac loai san pham dau m& dong, thuc vat véi lidu lugng
1000mg/kg; trong nudc sét va san pham twong ty 600mg/kg. Str dung nhiéu hon trong
keo cao su 1500mg/kg.

e) Tert-butylhydroquinon (TBHQ)
Tert-butylhydroquinon (TBHQ) ¢6 s6 INS 319; ADI = 0+0,7 mg/kg thé trong.
Cong thuce hoa hoc: C1oH140,; Cong thue cAu tao

OH  CH;
CHs
OH

TBHQ c6 dang tinh thé mau tréng c6 mui dac trung nhe; hau nhu khong tan
trong nudc, tan dugce trong etanol.

- TBHQ la chat chéng oxy hoa ;éit t6t cho dﬁuo mdJ, co kha ndng lam giam sy ton
that chat dinh dudng, duy tri tot chat lugng va pham chat ban dau cua dau md trong
qua trinh van chuyén xa.

Pugc sir dung rat rong rii trong ché bién thuc pham. C6 kha ning bao vé cac san
pham chién, gitp cai thi¢n thoi gian bao quan.

Pa s cac san phém, lidu luong sgr dung mrc tdi da: 100+’200mg/kg, ddi véi keo
cao su muc st dung 400mg/kg. Co thé st dung don 1¢ hoat két hop véi BHT, BHA,
propyl galat.

f) Butylhydroxyanisol (BHA)

INS 320; ADI = 0+0,5mg/kg thé trong

Cong thirc hoa hoc: C11H10, , c6 2 déng phan: orto-butylhydroxyanisol va meta-
butylhydroxyanisol; Cong thirc cau tao

OH oOH
HCH:
C(CHe)
OCH; OCH:
Meta- butylhydroxyanisol Orto-butylhydroxyanisol
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BHA 1a chat rin dang sap hodc tinh thé mau tra‘ing hodc vang nhat, c6 mui dac
trung nhe; khong tan trong nudce, dé tan trong propan-1,2-diol va etanol.

Vé doc tinh, lidu LDsy qua dudng miéng ddi voi chudt 1a 2000+2200mg/Kg.

Dé bao quan dau m& tt trong san xuat, thudng ngudi ta chi can tron BHA voi
nong d¢ 0,02% 1a du.

Liéu lugng st dung muc toi da: 100+-400mg/kg tuy thudc vao tung loai nhom
thuc pham, co thé sir dung riéng 1¢ hodc két hop véi cac chat chong oxy hoa khéc.

g) Butylhydroxytoluen (BHT)
INS 321; ADI = 0+0,3mg/kg thé trong
Cong thue hoa hoc: Ci5H,4,0
Cong thirc cdu tao
OH
(H5C)C C(CHz)

OCH,

BHT la chat rin dang vay hodc tinh thé mau trang, khong mui hodc c6 mui thom
nhe déc trung; khong tan trong nudc va propan-1,2-diol, dé tan trong etanol.

Liéu LDso qua miéng ddi voi chudt 1a 1040mg/kg.

Déi voi nguoi, lidu lugng sir dung murc t6i da: 75+400mg/kg tuy thudc tung loai
nhom thyc pham st dung, c¢6 thé st dung don 1€ hodc két hgp vdi cac chat chong oxy
hoa khéc.

h) Thiodipropionat

Gom acid thiodipropionic va dilauryl thiodipropionat.

Dilauryl thiodipropionat la este cua acid th10d1pr0p10n1c va rugu lauryl thuc
pham, tinh thé dang vay mau trang, c6 muii ddc trung gidng este ngot.

INS 389 ; ADI = 0+3 mg/kg thé trong

C@l’lg thirc phén tur: C30H5804S

Cong thirc cdu tao

(lsz— CHy— COO(CH) 1CH3

|S

CHy— CH; — COO(CH) ,CHs

Dilauryl thiodipropionat khong tan trong nudc nhung tan dugc trong etanol va
ete.

Acid thiodipropionic va dilauryl thiodipropionat dugc dung chéng oxy hoa trong
cac san pham dau m& dong, thuc vat, thiy san dang ’bao bé( df)pg lanh va thuc pham
an lién c6 bo sung gia vi vai li€u dung 200mg/kg. Doi v6i do udng co tao huong mire
str dung toi da 1000mg/Kkg.
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3.7. Chat chdng tao bot (Antifoaming Agent)

Céc chét chdng tao bot 1a phu gia thuc pham duogc st dung véi muc dich ngin
ngura va giam thiéu sy tao bot cho cac san pham thyc pham.

3.7.1. Propylen glycol va polyetylen glycol

Propylen glycol con goi la propanediol, metyl glycol; polyetylen glycol c6 tén
got khac 1a PEG, macrogol.

Bang 6.17. Cau tao héa hoc va giGi han sir dung cia propylen glycol va polyetylen

glycol
So . Cong thirc phén . .
INS Phu gia o Cong thirc cau tao ADI
1520 | Propylen C,H,0, OH 0+25

glycol /\\/ -
HiC

1521 | Polyetylen (C,H,0),,,H,0 | HOCH, - (CH,-O-CH,) - CH,OH | 0+10
glycol

Propylen glycol 1a chat l6ng sanh, trong, khong mau, hut am; tan duoc trong
nudc, etanol va aceton.

Polyetylen glycol (PEG), tén hoa hoc alpha-hydro-omega-hydroxypoly (oxy-1,2-
ethandiol), 14 cac polyme cong hop cua etylen oxyd va nudc, duoc ky hiéu bang con sd
tyong Ung véi trong luong phéan tir. Cac PEG c6 khéi lwong phan tir nho hon 700
thuong 1a cac chét long trong sudt dén hoi duc, khong mau, hut am nhe va c6 mui nhe.
Cé4c PEG c6 khdi lugng phan tir trong khoang tir 700 dén 900 1a cac chat nira rin. Cac
PEG c6 khbi lugng phan tir 16n hon 1000 1a chit rin dang sap, dang Véy, hoac bot tron
chay, mau trang kem. Céc polyetylen glycol c6 khdi luong phén tir 16n hon hoic bang
1000 dé tan trong nudc; cac polyetylen glycol tan trong nhiéu dung méi hitu co nhu
cac ceton no va cac rugu no, glycol ete, este va cac hydrocarbon thom; khong tan
trong ete va phan 16n cac hydrocarbon no; khi khéi lugng phan tir ting, do tan trong
nudc va dg tan trong cac dung moi hitu co giam.

Ngoai chirc nang chong tao bot, propylen glycol va polyetylen glycol con ¢o
chtrc nang dung moi, chat 1am bong, chat 1am am.

Polyetylen glycol dugc dung cho qua tuoi da xu ly bé mit kha an toan, trong cac
chat tao ngot va d6 udng c6 huong va keo cao su.

3.7.2. Polyoxyetylen (20) sorbitan monooleat
Polyoxyetylen (20) sorbitan monooleat, con co tén la polysorbat 80.
INS 433
ADI=0+25mg/kg thé trong

Polyoxyetylen (20) sorbitan 1a mot hdn hop bao gdm cac este mot phan cia
sorbitol va cac dan chat mono- va dianhydrid ctia nd (c6 chi so6 acid dudi 7,5 va ham
luong nude dudi 0,2%) voi acid oleic thuc pham va dugc c6 voi xap xi 20 mol etylen
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oxyd cho 1 mol sorbitol va cac anhydrid cua nd.
Cong thirc cAu tao (cong thirc danh nghia va thanh phan gan dung):

CH,

é Trong do w +x +y +z=~20 va RCO- 1a
H—b— O lChaH phan acid béo
HOCH),—CH “
Gt
R
CH L L Hy U OCE.

Vé mat cam quan, polyoxyetylen (20) sorbitan & 25°C la dung dich sanh mau
vang chanh dén mau ho phach cdé mui nhe dac trung; tan dugc trong nudc, etanol,
metanol, etyl acetat va toluen; khdng tan trong dau khoang va ete dau hoa.

Chtic ning cta polyoxyetylen (20) sorbitan 1a chong tao bot, chat nhii hoa, chat
phén tan.

Polyoxyetylen (20) sorbitan dugc sir dung trong cac san pham d6 udng co sita,
dau m& & thé nhil twong, rau cit dim gidm, cac loai keo...
3.8. Chat ngot tong hop (Sweeteners)

Chat ngot tong hop 14 phu gia thuc pham khong phai la duong co ngudn gbc tu
nhién dugc str dung voi muc dich tao vi ngot cho thyc pham.

Chat ngot tong hop dung lam phu gia thuc pham gém nhiéu chét khac nhau nhur:
manitol, acesulfam kali, isomalt, saccharin, sorbitol‘.... Trong do, isomal 1a hon hop
cua cac mono va disaccharid hydro héa ma thanh phan chinh la cac disaccharid: 6-O-
o-D-glucopyranosyl-D-sorbitol (1,6-GPS) va 1-O-a-D-glucopyranosyl-D-mannitol
dihydrat (1,1-GPM).

Do ngot va tinh chat cia mot sd chat ngot tong hop duoc thé hién qua bang 6.18.

Bdng 6.18. PJ ngot va tinh chdt ciia mt sé chat ngot tong hop

, 5 Dj bé
Chat ngot Do ngot Hau vi 0 ocn ADI
theo Sac Trong DD Dun nong
Acesulfame K 150 Yéu, dang | Bén Bén 0+15
Aspartame 180 Vi ngot kéo | Khong bén & | Khong bén vi| 0+40
dai pH kiém ngot co the
bién mat
Cyclamate 30+40 | Mui vi hoa | Twong doi | Tuong  doi| 0+11
CsH,o,NHSO;Na chat bén bén
Saccharin 400+500 |Pang  kim | Bén khi pH< | Tuong  d6i | 0+5
CsH,CONHSO, loai 2 bén
Sucralose 600 - Bén Bén 0+15
Alitame 2000 |- Bén,  dic|Bén,  chiu| 0+1*
biét & pH | duogc khur
6+8 trung
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* theo JECFA

P ngot cua cac chat ngot dang polyols duoc thé hién qua bang 6.19.

Badng 6.19. PJ ngot va nguon goc ciia mét sé chdt ngot dang polyols

Chdt ngot Do ngot Nguon goc
Sorbitol 0,5+0,6 Hydro héa glucose
Xylitol 1 Xylanes cua cdy phong
Isomalt 0,5 Hydro hda isomaltose
Maltitol 0,85+0,95 Hydro hda maltose
Manitol 0,5+0,7 Hydro héa mannose

Tuy nhién, vi ngot diu cua san pham chi ¢6 dugc v4i nong do duong thich hop
trong san pham noéng do nay cé thé thay d6i tiy thudc vao cac thanh phan khac co
trong san pham. Do acid cia thuc pham cang cao thi luong dudng yéu cau cho vio
cang nhiéu méi dam béao duoc vi ngot diu.

Chi sd duong/acid la ty 1¢ thich hop gitra ham luong duomg va ham lugng acid
trong san pham dé tao nén vi ngot diu, vi du chi s6 duong/acid cho d6 hdp qua nam
trong pham vi khoang 15+25.

Céc loai qua nudc dudng 1am tir qua chua phai ngdm trong nudc dudng 60% dé
lam at vi chua cua nuéc qua, lam tiéu hao nhiéu dudng, 1am ting thém do calo cua
thuc pham diéu do hoan toan khong phu hop voi nguoi tiéu dung, dic biét 1a nguoi
cao tudi, ngudi mic bénh huyét ap, tiéu dudng.

Badng 6.20. Cdu tao héa hoc va giGi han sir dung ciia mét so chat ngot tong hop

ISNOS Phu gia C;;lagntilgc Céng thirc cdu tao Chure nang ADI
420 | Sorbitol CsH1405 CH,OH Chat ngot tong | Khong
(D-glucitol, Y S hop, chat gitt| gioi
sorbol) é am, chat tao| han
HD_l_H két cau, chat
H—C—(CH 6n dinh, chat
S don.
_OH
421 | Manitol CeH 14056 CH;OH Chét ngot téng Khong
(manit) HO —qu—H hop, chat giir gioi
oo —Cll—H am, chat tao han
I két cAu, chat
H—¢—CH 6n dinh, chat
H—clj—r::H don.
CH,0H
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So . Cong thirc ) . L

INS Phu gia Dphén tii Cong thirc cau tao Churc nang ADI

950 | Acesulfam | C,H,KNO,S Chét ngot tong | 0 - 15

. \(); I Y
kali hop, chat dieu
(Acesulfame huong

K)

953 | Isomalt CH,OH | Chat ngot téng | Khong
(Isomaltulose HO—t—=H | hop, chat don, xac
hydro héa) CHDH HO— E H |chat  chong| dinh
* 1 6-GPS 2 L d‘ong von, chat

C12H2011 : | | 1am bong.
H— c OH
0—
CH, OH
*11-GPM | CoyH,i01s.H,0 H_r%_oa
CH,CH é
H—C—OH
Q H— C—OH
(khong cd nude trong
tinh thé)
954 | Saccharin C;HsNO;S 50, Chatngot tong | 0-5
I he
- op
0

Céc chat ngot nhan tao da s6 ¢ dang bot hoic dang tinh thé mau trang, khong
mau; khong mui hodc c6 mui thom nhe. Cac chit ngot déu dé tan trong nudc, rét it tan
trong etanol. Ngoai trir saccharin it tan trong nuédc nhung tan dugc trong dung dich

kiém.

Saccharin dung trong ché bién nudc giai khat, nudc cham, c6 thé thay thé t6i da

25% saccharose.

Acesulfame kali dung trong ché bién nudc giai khat, keo gum, nudc sic miéng,
kem danh rang, do rat bén ¢ nhiét d6 cao nén duoc sir dung trong banh nudng va cac
san phdm can tiét trung. Acesulfame kali c6 thé dung phdi hop véi aspartame va

cyclamate.

Cyclamate rat thich hop cho san pham nuéc trai cdy, bot giai khat, mut trai cay, ..
Co the str dung két hop 10 phan cyclamate va 1 phan saccharin.

Aspartame thich hgp cho céac san phém kho: bot giai khat, keo gum, kem, san
pham stra, stra chua, d0 trdng miéng... Ngoai kha ning tao ngot con gitp cai thién
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mui, thuong dugc dung phoi hgp vdi saccharin trong cac san pham nudc ngot.

Khi gap cac diéu kién thich hop vé d6 Am, nhiét do cao, pH théip, aspartame s¢
phan huy va mat tinh ngot.

Aspartame

/

Aspartyl-phenylalanin

l

< H20 Dicetopipérazin (DCP)

A

Acid Aspartic + Phenylalanin

Alitame 13 mot dan xuét cua acid amin, c¢6 tén tong quat 1a L-alpha-aspartyl-N-
N(2,2,4,4-tetramethyl-3-thetanyl-delta-alaninamide hydrat). N6 ¢6 dang bét tinh thé
mau tring, c6 kha niang hoa tan tot trong nuéc. Huong vi twong tu nhu duong
saccharose va aspartame. Tir duong udng, khoang 7+22% alitame khong dugc hap thu
va bai tiét trong phan, phan con lai s& thity phan thanh acid aspartic va alanine amide;
cac acid aspartic dugc chuyén hoa hinh thudng con alanine amide dugc bai tiét trong
nuéc tiéu. Alitame sir dung thich hop cho cac dang san pham dd udng, keo, mut. ..

Bang 6.21. Doc tinh cua mot s6 chat ngot téng hop

Loai chat ngot ADI Doc tinh
Saccharin 5 mg/kg thé Co thé khong hap thu, mot phan duoc thai qua
trong nude tieu. Kha an toan cho sttc khde cia nguoi
tiéu dung
Aspartame 40 mg/kg thé Pugc co the chuyén hoa thanh 2 acid amin (acid
trong aspartic & phenylalanine). Theo Uy ban dac biét

cua FAO/WHO thi Aspartame kha an toan

Acesulfame K

15 mg/kg thé
trong

Co thé khong hap thu va khong tich lily. Theo
Uy ban dac biét caa FAO/WHO thi Acesulfame
K kha an toan cho suc khoe ciia nguoi tiéu dung

Badng 6.22. Mikc t6i da cho phép sir dung trong thwc phdm ciia mot sé chdt ngot

Chdt ngot Tén thire pham c(?‘]zoc’lh}(l)a;htei;
Acesulfame K San pham qua 1én men, d6 hop rau qua 350mg/kg
Mt qua, keo mém, kem cac loai 1000mg/kg
Db ubng 1én men nhe, nectar rau qua 350mg/kg
Db ubng va d6 trang miéng tir sita 350mg/kg
Aspartame Mut qua, dd hop qua thanh tring, cac san pham | 1000mg/kg
rau qua
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Chdt ngot

Tén thiee pham

Gioi han toi

da cho phép

Cac loai keo, cacao, chocolat 3000mg/kg
Necta qua, d6 ubng co cén va khong cdn, san 600mg/kg
pham che, ca phé

Saccharin va Mut qua, qua dong hop hoac dong chai thanh |  200mg/kg

muodi Na, K, Ca | trung

cua saccharin San pham cacao, chocolat, keo cac loai 500mg/kg
Necta rau qud, do udng tir stta va 4o uong co con 80mg/kyg

Alitame San pham cacao, socola, cac loai keo 300mg/kg
Db ubng khong con, sip va canh 40mg/kg
Céc san pham sita, mat qua 100mg/kg

Cyclamat Céc san pham sira, 46 udng co con 250mg/kg
Qua dong hop thanh trung, mut qua 1000mg/kg
Céc san pham keo, cacao va chocolat 500mg/kg

3.9. Chat lam rin chic (Firming agents)

Chét 1am ran chic 13 phu gia thuc pham duoc str dung v6i muc dich giir cho cac

md & rau, qua chic va tuoi hodc két hop vdi cac chat keo hoa dé tao ra chat gel.

Badng 6.23. Cdu tao héa hoc va gidi han sir dung ciia cac chdt phu gia lam rdn chdc

ISNOS Phu gia Cong thuc phan tu Chure nang ADI
333 | Mudi calci citrat C12H10Ca3014.4H,0 | Chat 1am ran chac, Khong gidi
dém, chat tao phuc han
kim loai
509 | Calci clorua Chat 1am ran chac Khong gidi
- Dang khan CaCl, han
- Dang ngdm 2 nudc CaCl,.2H,0
- Dang ngdm 6 nudc CaCl,.6H,0
520 | Nhom sulfat (khan) Al,(SO,); Chét 1am ran chic PTWI=1
mg/kg thé
trong
516 | Calci sulfat v dinh Chat lam ran chic, | Khong gi6i
hinh chat tao phuc kim han
- Dang khan CasO, loai, thire @n cho nam
D Am 2 nué men, chat di€u hoa
523 | Nhdm amoni sulfat | AINH,(SO,)2.12H,0 | Chat lam ran chac, | PTWI=1
dém, tac nhan trung | mg/kg thé
hoa, chat 6n dinh mau trong
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ISNOS Phu gia Cong thuc phan tu Chure nang ADI
559 | Nhom silicat (Cao AlLSiOs Chat lam ran chic, | PTWI=1
lanh) chong dong von mg/kg thé

trong

Céac mubi calci citrat va calci sulfat dang bot min mau trang hodc trang vang,
khdng mui; rat it tan trong nudc, khong tan trong etanol.

Calci clorua dang khan c6 dang cuc dé chay rtra hodc dang khéi xop, mau tring;
dang ngdm 2 nudc c6 dang manh hodc hat mau trang, cing, dé chdy rira; dang ngdm 6
nuéc tinh thé khéng mau rat d& chay rira. Calci clorua dé tan trong nudc va trong
etanol.

Bot nhom sulfat c6 mau tréng, dang hinh dia bong sang, hodc manh tinh thé;
nhom amoni sulfat dang tinh thé 16n, khong mau, hoac dang hat mau trang, hoac dang
bdt; cdc mudi nhom sulfat thuong khong mui, dé tan trong nudc va khong tan trong
etanol.

Phu gia nhém silicat 1a nhom silicat hydrat hda cé trong tu nhién, da duoc loai
phan 16n cac tap chat bang cach gan rira va say kho. Nhom silicat dang bot mém, hoi
trang, khong c6 san, khong mui; khong tan trong nudc, etanol va cac acid vo co. Tron
déu mau thtr voi nude ¢ ti 1€ thich hop s€ tao nén hon hop co6 tinh déo.

Calci clorua ding 1am chat 1am ran trong whey va san pham whey dang kho kha
an toan va st dung theo GMP; nhung d6i véi nhom silicat khi dung trong cac san
pham nay muc toi da cho phép st dung 1a 10.000mg/kg.

Nhém amoni sulfat sir dung trong cac san pham qua wdp dudng, rau nghién, thiy
san voi liéu lugng 200mg/kg; trong banh tring (custard) liu lugng dung 380mg/kg.

3.10. Pham mau (Colours)

Phim mau la phu gia thuc phém dugc su dung véi muc dich ting cuong hoac
khoi phuc mau cho san pham thuc pham.

Hau hét cac phém mau dugc st dung dé cai thién su héip dan téng thé cta thuc
ph'flm Pham mau giup phuc héi lai nhitng chit mau ban dau tu nhién ctia san pham khi
chat mau tu nhién bi mat trong qua trinh ché bién hay trong qua trinh bao quan; nhan
manh cho ngudi tiéu dung chi y dén mui ty nhién cta rat nhiéu thyc pham.

Ngoai ra pham mau con giup gia ting mau sic dic hiéu cua thuc pham co cuong
d6 mau kém, lam dong nhit mau sic cua thyc pham va 1am cho thyc phim c6 mau sic
hap dan hon.

3.10.1. Phén logi phdm mau

Tuy thudc vao ngudn goc khac nhau c6 thé phan chia phdm mau thanh céc loai:
pham mau ty nhién, pham mau tong hgp va pham mau vo co.

a) Pham mau ty nhién

Cac phém mau ty nhién 1a nhiing hop chat hoa hoc phuc tap dugc tao nén trong
qua trinh song thich tng voi céc loai thuc vat. Muc do bén cia ching rat khac nhau va
trong qué trinh bao quan, ché bién nhiét va cac gia cong khac thuong bi thay doi theo
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nhitng cach khac nhau. Khi & dang tuoi san pham thuong c6 mau sac dep, sau khi ché
bién mau sac bi kém di mot phan hodc mat han lam cho gia tri giam. Trong ché bién
thuc pham can phai c6 bién phéap gitt mau sac, cd thé bang cac cach sau :

- C6 qui trinh k¥ thuat gia cong nguyén ligu, ban thanh pham dé bao quan tbi da
mau sac tu nhién.

- Tach riéng, c6 dac va bao quan cac chat mau ty nhién.

Mot s0 pham mau ty nhién dugc dung lam phu gia thyc pham nhu: mau xanh
indigo c6 trong cay cham, mau vang ciia mang cut, vang ngh¢ cua cu nghé, ....

b) Phdm mau tong hop

Pham mau tong hop 13 cac hop chat c6 mau dugc téng hop tir cac phan tGng hoa
hoc khac nhau. Pham mau tong hop da s6 déu c6 ddc tinh do do6 khi str dung lam pham
mau trong thuc pham can chon céc loai c6 trong danh muc va tudn thu cac yéu cau
sau.

- Khong ¢6 ddc tinh, khong gay ung thu.

- Nhimng san pham chuyén hoa cta cic phdm mau khong phai 14 nhitng chat co
doc tinh.

- Pham mau phai c6 tinh ddng nhit cao, trong d6 phai chira trén 60% pham mau
nguyén chat, con lai 1a nhitng chat khong doc.

- Khong chira cac tap chat sau:

+ Crom, Seleni, Urani (cac chat nay duoc coi 1a chat gy ung thu)

+ Mot vai chat thudc nhom cacbua hydro thom va da vong (cac chat nay thuong
gdy ung thu)

+ Thily ngén, Cadimi: ddy 14 nhitng chat doc.

+ Khong chira cac chit nhu: Asen, chi, cac kim loai nang.

- Poc tinh: Tt ca cac pham mau tong hop déu doc voi con ngudi nén khi st
dung phai tuan theo su chi dan, ding qui dinh.

¢) Phdm mau vé co

Phdm mau vo co thudng ¢ cdu tao don gian 1a mudi hodc oxyd kim loai. Céac
pham mau v6 co chi yéu dung d¢€ trang tri thyc pham, boi vi phan 16n pham mau vo
co c¢6 doc tinh. Mot sO pham mau vé co dugc phép sir dung cho thuc pham nhu:
CuSO, dé gitt mau cho hoa qua, ....
3.10.2. Mt s6 diém cdn chii § khi siv dung phdm mau

- Chi str dung pham mau dé binh thudng hoa mau ciia thuc pham (do bi tén that
mau ty nhién trong qua trinh ché bién...). Khong duoc dung pham mau dé che day
khuyét diém cua thuc pham hodc dé nguoi tiéu dung nham 1an vé su co6 mait khong
thyc cia mot vai thanh phan chat lugng. Vi du mau vang 1am cho ngudi ta tuéng rang
mi s¢1 co tring hodc banh biscuit co bo...

- Pham mau c6 thé dugc str dung trong san xuat dé tao mau sac thich hop véi san
pham hoac dé tang cuong d0 mau cao va bén cho san pham; trong tiéu dung, dé dap
ung yéu cau lam tang tinh hap dan cua thyc pham nhung phai dam bao khong doc hai,
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an toan khi sir dung thuc pham.

- Nhin chung cac phdm mau c6 ngudn goc tu nhién an toan hon cac phadm mau
tong hop. Mot s6 pham mau cd ngudn goc tu nhién khong han ché st dung nhu:
chlorophyl, caroten...

- M6t s6 thyc pham khong can bd sung chat mau nhu

+ Sira (long, ¢6 dac, bdt)

+ Trung : long, bot, ...

+ Bot ngil cde, duong mat ong, nudc trai cay, necta trai cdy, confiture, ca
cao, chocolat, ca phé, tra, gia vi, rugu vang...

+ Thyc pham cho tré so sinh va tré em

- Mot s6 thyc pham chi sir dung mot vai pham mau nhit dinh nhu: bo chi su
dung caroten.

- Khi st dung pham mau can luu ¥ cac diém sau: dang st dung la long hay ran
(bot), dac tinh cua thyc pham & moi truong nudc hay dau, pH mdi truong, diéu kién
ché bién (nhiét do, thoi gian), diéu kién bao gbi va bao quan (4nh sang, oxy). Mdt $6
bién doi co thé xay ra khi sir dung chat mau nhu tao két ta, tao duc trong thuc pham
hodc tuong tac giira cac thanh phan thuc pham va phim mau nhu: tanin, protein c6 thé
lam anh hudng dén mau sic cua anthocyanin.

3.10.3. Mt s6 phdm mau dién hinh

Céac pham mau dugc phép st dung trong thyuc pham rat da dang vé mau sic va
chung loai. ba so chung ¢ dang bot hoac dang hat, mot s0 it & dang dung dich hodc
dang rin. Mot s6 phdm mau c6 nhiéu gam mau khac nhau tily thudc vao méi truong
thuc pham duoc sur dung.

Bang 6.24. Céng thirc héa hoc va gidi han sir dung ciia cdc phu gia pham mau

4 ADI
ISNOS Phu gia Cong thurc hoa hoc Mau sdc (mg/kg thé

trong)

100i | Curcumin Cy1H2006 Mau vang cam 0+3
101i | Riboflavin C17H20N406 Mau vang dén 0+0,5

vang cam

102 Tartrazin C16H9N4Na30982 Mau cam nhat O+7,5
104 | Quinolin C1gHgNNa,OgS, Mau vang 0+10
110 Sunset yeIIOW FCF Ci16H10N2Na,0,S, Mau d6 cam 0+2,5

120 | Carmin Acid carminic Mau do toi do 0+5

C2H20013 dam
122 Carmoisin C,yoH12NoNa,0,S, Mau doé 0+4
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So

ADI

INS Phuy gia Cong thurc hoa hoc Mau sdc (mg/kg thé
trong)
123 Amaranth CyoH11NoNaz044S; Mau nau do 0+0,5
hodc néu do
sam
124 Ponceau 4R CooH11NoNaz010S5.1,5H,0 | Mau do 0+4
127 Erythrosin CyoHsl4Na,05.H,0 Mau doé 0+0,1
128 Red 2G C1sH13N3Na,08S, Mau doé 0+1
129 Allurared AC C1sH14NoNa,O8S, Mau doé s§1m 0+7
132 | Indigotin C16HsN2Na,0sS; Mau xanh lam 0+5
133 Brilliant blue FCF C37H34N,Na,OgS; Mau xanh lam 0+1
140 | Clorophyl Co mau tir Khéng giai
- Clorophyl a CssH72MgN,Os xanh oliu d;%n han
- Pheophytin a CssH74N,Ox xanh luc tham
- Clorophyl b CssH70MgN4Og
- Pheophytin b CssH7,N4Op
141i | Clorophyl phirc dong Co mau tur 0+15
- Bong pheophytina | CssH7,CuN,Os xanh lyc dégl
- bong pheophytin b | CssH70CuN,Og xanh luc tham
(dang acid)
141ii | Mudi Natri, Kali cua Dung dich mau 0+15
Clorophyl phirc dong | (dang acid) la cay sam
- Pong clorophyllin a | ¢,,H.,CuN,Ox hodc bt xanh
A . 14 cay sam to1
-P lorophyllin y
ong clorophyllin b | Cs,Hz,CuN.Os xanh lam/den
142 Green S C,7H25N,NaO-S, Mau xanh luc Khéng xac
dam dinh
143 Fast green FCF C37H34N,Na,0410S3 Mau doé dél’l 0+25
tim nau
Caramen Mau nau sam
150a | - Loai I: Caramen to1 den Khong xac
thuong (khong xir 1y) dinh
150b | - Loai Il: Caramen
(xxr ly sulfit)
150c | - Loai Ill: Caramen 0+160
(xtr ly amoni)
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4 ADI
ISNOS Phuy gia Cong thurc hoa hoc Mau sdc (mg/kg thé
trong)
- Loai IV: Caramen 0+150
150d | (xu ly amoni sulfit) (dang ran)
151 Brilliant black PN C28H17N5Na401484 Mau den 0+1
155 Brown HT Cy7H15N4sNa,OgS, Mau nau 0+1,5
160ai | B-caroten téng hop CaoHsg Mau do6 dén do 0+5
nau

160ali | Caroten thyuc vat CaoHse (-B caroten) Mau do nau dén Chép nhan
n@u hoac cam duoc
dén cam sam

160bii | Cao annatto Co4H250, Mau do néu

- Bixin CasH2K,0, sam dén do tim 0+12

- NObeXIn va Cac CoaHosNa,04 0+0,6

muoi cia nod
160e | B-apo-carotenal C30H400 Mau tim dam 0+5

co anh kim
160f | este metyl (hodc etyl) | CaoHasO5 Mau do dén do 0+5
cua acid p-apo-8'- tim

carotenoic
163ii | Cao vo nho Mau d6 tia 0+2,5

- Peonidin C16H1306 X

- Malvidin Ci7H1507 X

- Delphinidin CisH1107 X

- Petunidin Ci6H1307 X

X : Géc acid
171 | Dioxyd titan TiO, Mau tring t6i | Khong gi6i
hoi nga han

Oxyd sat Mau den, nau, 0+0,5
172iii | - Sat oxyd vang FeO(OH) . xH,0 do hodc vang
172ii | - Sat oxyd do Fe,0;
172i | - Sét oxyd den FeO . Fe,05

a) Curcumin

Curcumin la phém mau tu nhién, dugc san xuat béng cach chiét cu nghé - than ré
cua cay Curcuma longa L. (Curcuma domestica Valeton) bang dung moi (aceton,
metanol, i1so-propanol, hexan va etyl acetat). Bé thu dugc bt curcumin c6 ham lugong

cao, dich chiét dugc tinh ché bang phuong phap két tinh.

Céng thirc cdu tao
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R1, R, khéc nhau tuy thudc vao cac thanh phﬁn mau chinh:

I. 1,7-Bis-(4-hydroxy-3-methoxyphenyl)-hepta-1,6-dien-3,5-dion | R;= R,=0OCHj;

I1. 1-(4-Hydroxyphenyl)-7-(4-hydroxy-3-methoxyphenyl)-hepta- | R;= OCHg; R,=H
1,6-dien-3,5-dion

I11. 1,7-Bis-(4-hydroxyphenyl)-hepta-1,6-dien-3,5-dion R:= R,=H

Thanh phan mau chinh cua curcumin 1a 1,7-bis-(4-hydroxy-3-metoxy-phenyl)-
hepta-1,6-dien-3,5-dion (tén khac: curcumin, diferuloylmetan, CI natural yellow 3, ClI
(1975) 75300) va din chat desmetoxy- va bis-desmetoxy- ctia né theo ty 18 khong cd
dinh. Trong ché pham c6 thé chira lugng nhé dau va nhua tir nguyén liéu.

Curcumin khoéng tan trong nudc va dietyl ete; tan trong etanol va acid acetic
bang. Curcumin dugc dung trong san xuat bdt cari, mu tat, bt canh rau...

b) Riboflavin

Riboflavin con c6 tén khac 1a vitamin B2, lactoflavin, gém co cac loai:

- Riboflavin (Bacillus subtilis), INS:101iii, thu dugc tir nAm men, mam laa my,
tring va gan dong vat.

- Riboflavin tong hop, INS:101i

- 5’-phosphat natri riboflavin, INS:101ii

Riboflavin rat khé tan trong nudc, thuc té khong tan trong con, ete, aceton va
cloroform; rat de tan trong dung dich kiém loang.

R’iboﬂavin dugc su dung cho rat nhiéu lqai thuc pl}ém khac nhau.OLizéu lugng sur
dung t6i da: 50+1000mg/kg. No6i chung da s6 thuc pham st dung pham mau nay &
muc 300+500mg/kg 1a dam bao an toan.

Céng thirc cdu tao cia riboflavin

CH,OH
HOF(ljﬂH
I-IO-—-&--H
HO-—-%-—-H

c) Tartrazin
Tartrazin co tén khéc la: CI food yellow 4, FD&C yellow no. 5.
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Tartrazin chii yéu gbébm trinatri  5-hydroxy-1-(4-sulfonatophenyl)-4-(4-
sulfonatophenylazo)-H- pyrazol-3-carboxylat va mot s0 chat mau phu cung véi céc
chat khong mau khac nhu natri clorua va/hoac natri sulfat.

Tartrazin tan trong nudc, it tan trong etanol.

Tartrazin dung rong rdi, dac biét cho d6 trang miéng, banh keo, kem, san pham
sita, nudc giai khat, rau mudi chua, sot, ca va san pham nuéng,

Céng thirc cdu tao
Ma0OC

MacLs N=N

d) Quinolin
Tén khéc: CI food yellow 13.

Ché pham Quinolin thu dugc béng cach sulfonat hoa 2-(2-quinolyl)-1,3-
indandion hodc hon hop chira khoang hai phan ba 2-(2-quinolyl)-1,3-indandion va mot
phan ba 2-[2-(6-metyl-quinolyl)]1,3-indandion.

Ché pham chia hén hop mudi natri cia cac disulfonat (chu yéu), cac
monosulfonat va céc trisulfonat ciia cac hgp chat néu trén va cdc chat mau phy cing
v6i cac chat khong mau khac nhu: natri clorua va/hodc natri sulfat.

Céng thirc cdu tgo: Thanh phan mau chinh
Tuy theo hon hop mudi c6 trong ché

pham Quinolin ma Ry, R, ¢6 céc gia tri
khac nhau:

6 mudi: R; = SO3Na, R, = H
8 mudi: Ry, R, = SO;H

Quinolin tan trong nudc, it tan trong etanol.

Quinolin dugc dung rong rii, dic biét cho nudc giai khat, d6 trang miéng, banh
keo, kem va san pham stra.

e) Sunset yellow FCF
Sunset yellow FCF c¢6 tén khéc: CI food yellow 3, FD&C yellow no. 6

Chu yeu gdm dinatri 6- -hydroxy-5-(4-sulfonphenylazo)-2-naphtalen-6-sulfonat va
mdt s6 chat mau phu cing véi cac chat khong mau khac nhur NaCl va/hoidc Na,SO,.

Sunset yellow FCF tan trong nudc, it tan trong etanol.

Sunset ypllow FCF dugc dung rong rai, dac biét qho nudc giai khat (nhu’ng c6 thé
tao ket tua néu cd mat ion calci), kem, banh keo, d6 hop, banh nudéng va do trang
miéng.

Mure str dung t6i da (ML): 50+400mg/kg tuy vao tung loai san pham; murc st
dung cho da so cac loai san pham 1a 300mg/kg.
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Céng thirc cdu tao
HO

e Ol

S0;MNa

f) Carmin

Tén khéac: cochineal carmin, CI natural red 4.

ADI cho ca nhém carmin 1a 0+5mg/kg thé trong tinh theo amoni carminat, cac
muoi Ca, K, Na quy ra twong duong.

Ché pham thu dugc bang cach chiét tir pham yén chi chira xac kho cia rép son
cai (Dactylopius coccus costa) voi nudc; chat mau chinh 1a mot phirc chelat nhém
ngdm nudc cuia acid carminic, trong phitc nay ty 1¢ phan ti gitta nhom va acid
carminic la 1/2.

Trong ché pham thuong mai, chat mau chinh két hop véi cation amoni; calci; kali
hodc natri, & dang tu do hay két hop, cac cation nay ludn du.

Céng thirc cdu tao acid carminic

CE,CH
H H

Q
CH g

H 0 CH
ot
HOI—I’J_,| OOCH
By X cH
oH O

Do tan cua ché phém carmin phuy thudc vao ban chét cua cation c6 mat trong ché
pham. Ché pham chtra chil yéu cation amoni (mudi amoni carminat) tan t6t trong nudc
tai pH 3,0 va pH 8,5. Ché pham chtra chu yéu cation calci (mudi calci carminat) it tan
trong nudc tai pH 3,0 nhung tan tot tai pH 8,5.

Mirc sir dung t6i da (ML): 50+500 mg/kg tiy thudc timg loai thuc pham.
g) Carmoisin
Tén khac: CI food red 3, azorubine.

Chu yeu gdm dinatri 4-hydroxy-3-(4-sulfon-1-naphthylazo)-1- -naphthalensulfonat

cung cac chiat mau phu cung voi NaCl va (hodc) Na,SOy 14 cac thanh phan khong mau
chinh.

Carmoisin tan trong nudc, it tan trong etanol.

Céng thikc cdu tao
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Carmoisin duoc sir dung trong cic san phadm banh keo, nudc giai khat, kem, dd
trang miéng, qua dong hop...

h) Amaranth
Tén khéc: CI food red 9, naphtol rot S.
Céng thirc cdu tao

S0,Na

878,

Amaranth chi yéu gom trinatri 3-hydroxy-4-(4-sulfon-1-naphthylazo)-2,7-
naphthalendisulfonat va cac chat mau phu cung véi cac chat khong mau khac nhu
NaCl va (hoac) Na,SO,.

Amaranth tan trong nudc, it tan trong etanol. Amaranth dugc st dung rong rai
trong cac san pham do hop, nudc giai khat, mat dong, kem va do trang miéng.

i) Ponceau 4R
Tén khac: Cl food red 7, cochineal red A ; new cochineal.

Ponceau 4R chii yéu gdm trinatri d-2-hydroxy-1-(4-sulfon-1-naphthylazo)-6,8-

naphthalendisulfonat cting cac chdt mau phu ciung véi cac chit khong mau khac nhu
NaCl va (hoac) Na,SO,.

Ponceau 4R tan trong nudc, it tan trong etanol. Ponceau 4R dugc st dung trong
nhic¢u thyc pham khéc nhau. Ponceau 4R st dung trong nudc gidi khat, banh keo, mit,
do hop, ca, 16p 4o pho mai va keo.

Céng thirc cdu tao
HO

S0,Na

Mirc sir dung t6i da: 50+500 mg/kg thuc pham
J) Erythrosin
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Tén khéc: Cl food red 14, FD&C red no. 3.

Erythrosin chu yéu gom mudi dinatri 9-(0-carboxyphenyl)-6-hydroxy-2,4,5,7-
tetraiodo-3-isoxanthon ngdm mot phan to nudc va mot s6 chat mau phy cung vdi céc
chat khong mau khac nhu NaCl va (hoac) Na,SO,.

Erytrosin ¢ thé chuyén sang mau mubi nhom tuong (mg chi khi sir dung mubi
nhom c6 mau.

Erythrosin tan duogc trong nudc va trong etanol. Erythrosin s€ tao thanh acid
erythrosinic trong cac dung dich cé pH tir 3 dén 4, va chat nay chi tan nhe trong nudc,
13 phim mau do duy nhit duoc ding v6i qua Anh dao. Erythrosin dugc st dung cho
cac san phém c6 qua Anh dao, thit, banh keo va dd hop.

Céng thirc cdu tao
I I
0 0 o
@
‘ ‘ 2Na
I = I
l COC@

Mirc st dung t6i da d6i voi san pham qua wdp dudng 1a 200mg/kg.
k) Red 2G
Tén khéc: CI food red 10, azogeranin.

Céng thirc cdu tao

O\ Of NHCOCH,
N

=Y

MaO, s ' . S0,MNa

Thanh phan chu yéu cua red 2G gom dinatri 8-acetamido-1-hydroxy-2-
phenylazo-3,6-naphthalendisulfonat cung cac chat mau phu cung véi cac chat khong
mau NaCl va (hodc) Na,SO,.

Red 2G tan dugc trong nudc, it tan trong etanol.

Red 2G dugc dung chu yéu trong san pham thit, banh keo va mt.
1) Allura red AC

Tén khéc: Cl food red 17, FD&C red no. 40.

Chi yéu gom dinatri 6-hydroxy-5-(2-methoxy-5-methyl-4-sulfon-phenylazo)-2-
naphthalen-sulfonat cuing cac chat mau phu cung véi cac thanh phan khong mau NaCl
va (hoac) Na,SO,.
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Céng thirc cdu tao
OCH, HO

NaC, 8 N=N Q
3

OsM

Allura red AC tan trong nudc, it tan trong etanol. Str dung trong céac loai san
pham thyc pham ché bién tir sira, sdn pham rau qua, banh keo, san pham thit va thay
san, d6 uong cd con, thuc pham an kiéng ...

Liéu luong sir dung ti da: 25+300mg/kg thuc pham, tiy thudc nhém thyc pham
m) Indigotin
Tén khac: Indigocarmin; Cl food blue 1, FD&C blue no. 2.

Chi yéu gom dinatri 3,3' -dioxo-[delta2,2-biindolin]-5,5-disulfonat va dinatri
3,3-dioxo-[delta2,2"-biindolin]-5,7'-disulfonat cung céc chat mau phu cing vdi cac
thanh phan khong mau NacCl va (hodc) Na,SO,.

Indigotin tan trong nudc, it tan trong etanol. Indigotin dugc dung nhiéu trong cac
san pham banh keo.

Céng thirc cdu tao

0
Na0;5 N

1; S0, Na
g

Liéu luong sir dungqnhiéu nhat 13 trong san phém’cacao va chocolat vo1 mire t6i
da 450mg/kg, cac san pham khac tir 100+300mg/kg. D61 voi thyc pham an kiéng theo
cong thirc dé gidm can lugong su dung toi da chi c6 S0mg/kg.

n) Brilliant blue FCF
Tén khéac: CI food blue 2, FD&C blue no. 1.

Brilliant blue FCF chu yéu gém dinatri 3-[N-etyl-N-[4-[[4-[N-etyl-N-(3-
sulfonbenzyl)-amino] phenyl] (2-sulfonphenyl)metylen]-2,5-cyclohexadien-1-yliden]
amonimetyl] benzensulfonat, cac dong phan ctia né va mot sé chat mau phu cing voi
cac chat khong mau khac nhu NaCl va (hoic) Na,SO,.

Brilliant blue FCF tan trong nudc, it tan trong etanol.

Str dung cho céc loai san phém stra, rau qud, banh keo, thit, thiy san, rugu, thuc
pham an kiéng...

Liéu luong sir dung ti da: 50+500mg/kg thuc pham tiry thuéc nhom thuc pham.

Céng thirc cdu tao
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0) Clorophyl

Tén khac: magnesi clorophyl, magnesi pheophytin; clorophyllin; C.l1. natural
green 3.

Clorophyl thu duoc bang cach chiét co, co linh ling, tim ma va cac nguyén liéu
thuc vat khac véi dung méi (aceton, diclorometan, metanol, etanol, propan-2-ol va
hexan); san pham sau khi da loai dung moi ¢ dang ket hop véi magnesi, co the loai
hoan toan hoac 1 phan tu clorophyl d€ thu dugc pheophytin twong Ung. San pham
chiét sau khi loai dung méi chira cic chat mau khac nhu carotenoid, sép va chat béo co
nguon goc tur nguyén ligu.

Céc chat mau chinh Ia:

Pheophytin a, hoac phuac magnesi pheophytin a (clorophyl a).

Pheophytin b, hoac phirc magnesi pheophytin b (clorophyl b).

Céng thirc cdu tao

Trong do:
X = CHs ddi véi cac hop chat "a"
X = CHO déi véi céc hop chat "b".

Khi mat magnesi s& chuyén dang
tir clorophyl thanh pheophytin

Ty 1€ cua clorophyl a va clorophyl b trong thuc vat khoang chung 3:1, ¢6 mau
xanh, khi ché bién dun ndng trong méi trudng acid s& chuyén thanh pheophytin c6
mau sam 6 liu. Pé tranh bién mau cua clorophyl trong qué trinh ché bién nguoi ta sir
dung dang khac cta chiing 1a clorophyllin bén mau hon.
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) Nhiét Nhiét .
Clorophyllin : Clorophyl ——— Pheophytin
(xanh dam) Kiem Acid (Olive)

Clorophyllase

' Nhiét
Clorophylhde —_— Pheophorblde

Clorophyl 1a Chét ran dang sap c6 mau tr xanh oliu dén xanh lyc thAm tiiy thudc
vao lugng magnesi két hgp. Clorophyl khong tan trong nudc; tan trong con, dietyl ete;
cloroalkan, hydrocarbon va dau khong bay hoi.

p) Clorophyl phirc dong va mudi natri, kali ciia né
- Clorophyl phirc dong

Clorophyl phirc dong c6 tén goi khac 1a: copper clorophyllin, copper pheophytin,
C.I. natural green 3.

Céng thirc cdu tao ciia Clorophyl phire dong

Trong do:
X = CHs ddi véi hop chat
||a||

X = CHO ddi véi hop chat
Ilbll

m‘“‘”\r’vlm [

Clorophyl phirc dong thu dugc khi thém mubi dong hitu co vao san pham thu
dugc khi chiét co, co linh lang, tAm ma va cac nguyén liéu thuc vat khac voi dung moi
(aceton, diclorometan, metanol, etanol, propan-2-ol va hexan); c6 2 dang dong
pheophytin a va dong pheophytin b.

Clorophyl phurc d6ng 1a chét rin dang sap c6 mau tir xanh luc dén xanh luc tham
tuy thudc vao ngudn nguyen liu; khong tan trong nudc; tan trong con, dietyl ete;
cloroalkan, hydrocarbon va dau khong bay hoi.

- Mudi natri, kali cia clorophyl phtic dong

Mubdi natri, kali cta clorophyl phirc dong co tén goi khac: natri dong
clorophyllin; kali dong clorophyllin, clorophyllin.

Mudi kiém cua dong clorophyllin thu dwgc khi thém dong vao san pham thu
duoc khi xa phong héa dich chict dung mdi tir ¢o, ¢o linh ldng, tim ma va cac nguyén
lieu thuc vat khac; qua trinh xa phong héa c6 thé loai cac nhom este metyl va
cyclophytol va co thé tach d6i mot phan vong pentenyl; sau khi thém dong vao
clorophyllin da tinh ché, nhom acid bi trung tinh hoa tao thanh dang muoi cua kali
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va/hoac natri; san pham thuong mai ¢6 theé ¢ dang dung dich nudc hodc bot kho.
Nhung dung moi dung dé chiét gom aceton, diclorometan, metanol, etanol, propan-2-
ol va hexan. Mudi natri, kali cua dong clorophyllin ¢6 2 dang: dong clorophyllin a va
ddng clorophyllin b.

Mudi natri, kali cua clorophyl phue ddng c6 dang dung dich mau la cay sam hoic
bot xanh 14 cay sim t&i xanh lam/den; tan trong nudc; rat kho tan trong con thap do,
ceton va dietyl ete; khdng tan trong cloroalkan, hydrocarbon va mét sé dau khong bay
hoi.

Céng thirc cau tao ciia dong clorophyllin a va dong clorophyllin b

= x Trong do:
//// 7 "//IK\[, ﬁ\ b AT gL At nan
mcﬂ> A /lm >— X = CHs doi véi hop chat "a
¥ }‘ X = CHO doi véi hgp chat "b"
= Ny N H
BpC--- \/L"T%mj 2 M = Kali va/hoac natri
N
cgoda Cood

Mirc sit dung t6i da cho ca hai lOE_-Ii clorophyl phirc d6ng va mudi natri, kali cua
no la: 6 — 700 mg/kg thuc pham, tuy loai thuc pham.

q) Green S
Tén khéc: CI food green 4, food green S.

Chu yéu gom natri N-[4-][[4-(dimethylamino) phenyl] (2-hydroxy-3,6 disulfo-1-
naphtalenyl) metylen]-2,5-cycl9hexadien-1-y|idenen-N-metylmetanamini va cac chat
mau phu cung véi cac thanh phan khong mau NaCl va (hoac) Na,SO,.

Green S tan trong nudc, kho tan trong etanol.
Céng thirc cdu tao

MNCH3),
203 OH

C

<

o O
N(CH;)

MNa0, S

r) Caramen

Tén khac: Chat mau caramen duoc chia thanh bdn loai: Loai I, I1, 111 va IV:

Loai I: caramen thuong, tén khac: caramel caustic

Loai Il: caramen sulfit

Loai Ill: caramen amoni

Loai IV: caramel amoni sulfit

Tuy thudc vao ting loai va ¢ dang ran hay dung dich ma gigi han cho phép sir
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dung ADI ¢6 khac nhau, trong d6 ADI d6i vai loai I 13 khéng xac dinh; con lai c4c loai
khac déu co6 quy dinh cu thé dugc néu trén bang 6.24.

Caramen la cac hdn hop phic tap, trong d6 mét sé & dang to hop keo, san xuat
bang cach dun nong riéng carbohydrat hoac cung véi su cd mat caa acid, kiem hoac
muoi loai thuc pham; tuy theo hoa chat dung khi san xuat phan loai nhu sau:

Loai I: san xuat bang cach dun néng riéng carbohydrat hoic cling véi sy c6 mit
cua acid, kiem; khéng dung hop chat amoni hoac sulfit.

Loai II: san xuat bang cach dun néng riéng carbohydrat hodc cing voi su c6 mit
cua acid, kiem; cung véi hop chat sulfit; khdng dung hop chat amoni.

Loai I11: san xuat bang cach dun ndng riéng carbohydrat hoic cing véi sy c6 mit
cua acid, kiem; cung vai hgp chat amoni; khéng dung hgp chat sulfit.

Loai IV: san xuat bang cach dun néng riéng carbohydrat hoac cling véi sy c6 mat
cua acid, kiem; cung vai ca hop chat sulfit va hgp chat amoni.

Trong tat ca cac trudng hop, nguyén lidu carbohydrat ¢6 san ¢ dang thuong pham
la cac chat 1am ngot dinh dudng loai thuc pham c6 chira glucose, fructose va/hoic
polyme cua chiing. Céc acid va kiém Ia acid sulfuric hoic citric thuc pham va natri,
kali hoic calci hydroxyd hodc hdn hop cua chang loai thuc pham.

Hop chat amoni dugc dung 1a mot hodc bat ki mot chat nao sau day: amoni
hydroxyd, amoni carbonat va amoni hydro carbonat, amoni phosphat, amoni sulfat,
amoni sulfit va amoni hydrosulfit.

Dung hop chat sulfit 12 mot hoac bat ki mot chat nao sau day: acid sulfuro, kali,
natri va amoni sulfit va amoni hydro sulfit.

~ CO6 thé dung tac nhan chong noi bot loai thyc pham dé tro gilp qua trinh san
xuat.

Vé cam quan, caramen c6 thé & dang ran hoic long, mau nau sim toi den c6 mui
duong chay; cé the tron lan véi nude.

s) Brilliant black PN
Tén khac: CI food black 1, black PN.

Chi yéu gom tetranatri 4-acetamido-5-hydroxy-6-[7-sulfon-4-(4-sulfon-
phenylazo)-1‘-naphthylazo]-1,7-naphtha|en-disulfonat cung cac chat mau phu cung voi
cac thanh phan khong mau NaCl va (hoac) Na,SO,.

Céng thirc cdu tao

NHCOCH;

j O
O -

N0y

S0;Na
Brilliant black PN tan duoc trong nudc, it tan trong etanol.
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Brilliant black PN dung rong rai trong cac san phém thuc phém, dac biét cho san
pham trimg ca muoi va banh keo.

t) Brown HT
Tén khéc: Cl food brown 3, chocolat brown HT.

Chu yéu gom dinatri 4,4'- (2,4-dihydroxy-5-hydroxymetyl-1,3-phenylen-bisazo)
di-1-naphthalen-sulfonat cung cac chat mau phu cung véi cac thanh phan khong mau
NaCl va (hoac) Na,SO,.

Céng thirc cdu tao

HO N= SO;Ne

' HO CH,CH

Brown HT tan trong nudc, khong tan trong etanol.

Brown HT duogc ding chi yéu cho san phim ngii cbc nudng, banh keo va dd
trang miéng.

u) Carotenoid

Nhém pham méu Carotenoid gém: B-caroten tong hop, caroten thuc vat, B-apo-
carotenal, este metyl (hodc ethyl) cta acid p-apo-8'-carotenoic.

- B-caroten tong hop
Tén khéc: CI food orange 5.

B-caroten tong hop c6 dang tinh thé hodc bot tinh thé mau do6 dén do niu, nhay
cam voOi oxy va anh sang do vdy phai bdo quan trong bao bi tranh dnh sang va moi
truong khi tro.

Céng thirc cdu tao ciia f-caroten
H,yC
CH, CH,
Ry MJQ
I::[|4I/\ ﬂl:\ H,C CH,

CH,
0

B-caroten tong hop khong tan trong nudc, thuc té khong tan trong etanol, it tan
trong dau thyc vat, tan trong clorofom.

Liéu luong sir dung muc toi da: 25+1200mg/kg thuc pham
- Caroten thuc vat

Tén khac: B-caroten ty nhién; caroten tw nhién; hon hgp cac caroten; CI food
orange 5.

Caroten thuc vat c6 ADI “chéip nhan dugc” c¢6 nghia 1a mirc st dung khong vuot
qua murc thong thuong cé trong thuc vat.

Céc caroten (thuc vat) thu duoc bﬁng cach chiét ca rot (Daucus carota), dau co
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(Elaeis guinensis), khoai lang (Ipomoea batatas) va cac thuc vat an dugc khac véi
dung méi hitu co, sau d6 tinh ché. Chat mau chinh 13 o- va B-caroten, trong dé chi1 yéu
|a B-caroten. Ngoai ra con c6 luong nhod y- va -caroten cung cc thanh phin mau
khac. Bén canh cac thanh phin mau, ché pham con c6 thé chira ddu, md, sap tu nhién
c6 ngudn gbc tir nguyén liéu. Cac dung médi dugc st dung dé chiét caroten gdm:
aceton, metanol, etanol, propan-2-ol, hexan, carbon dioxyd va dau thyc vat.

Ché pham thuong mai chil yéu ton tai dudi dang dung dich hodc huyén phu trong
dau thuc vat thuc pham. Dang nay d€ su dung va giup cai thién tinh bén cta caroten de
bi oxy hoa.

Caroten thuc vat khong tan trong nudc.

Caroten thyc vat st dung dugc trong hau hét céc san phém thuc phém, liéu luong
sir dung: 20+5000mg/kg thuc pham, tuy thudc loai thuc pham. Riéng d6i voi sin pham
keo dung dé trang tri (vi du dung cho banh), 16p phu (khong c6 trai cay) va nude sot
ngot lidu lugng st dung c6 thé 1én dén 20000mg/kg.

- p-apo-carotenal
Tén khéc: CI food orange 6.

L& ché phim chu yéu gébm dong phan all trans (Z) ctia B-apo-8’-carotenal véi
luong nho céac carotenoid khac.

Céng thirc cdu tao
CH3 C-H3
W rm&o
CHz CHz
CH;

B-apo-carotenal c6 dang tinh thé hodc bot tinh thé mau tim ddm cé anh kim, nhay
cam véi oxy va anh sang do vay phai bao quan trong bao bi trdnh &nh sang va trong
mdi trudng khi tro; khong tan trong nudc, kho tan trong etanol, it tan trong dau thyc
vat, tan trong clorofom.

Liéu luong sir dung muc tdi da: 25+1200mg/kg thuc pham
- Este metyl (hodc etyl) cua acid f-apo-8'-carotenoic
Tén khéc: CI food orange 7.

La ché pham chu yéu gém dong phan trans (Z) cia etyl este cua acid B-apo-8’-
carotenoic v&i luong nho cac carotenoid khac.

Ciing nhu B-apo-carotenal, etyl este cua acid -apo-8’-carotenoic ciing nhay cam
V61 oxy va anh sang; khong tan trong nudc, rat kho tan trong etanol, kho tan trong dau
thyc vat, tan trong clorofom.

Céng thirc cdu tao

iir\\/kﬂ\/&/\ \EM“’QH"
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Liéu luong sir dung muc tdi da: 25+1200mg/kg thuc pham
v) Cao annatto

Tén khéc: annatto F; orlean; terre orellana; R. orange.
Mau bixin va norbixin dugc ché tir cao annatto.

Cong thuc cdu tao cua annatto

(COONa)
(COOK)
COOH

(COOK)
(COONa)

CH, CH,

Cao annatto tan trong dung dich kiém, it tan trong etanol.

Norbixin xt 1y voi kiém, két tia acid duogc san xuét bﬁng cach loai boé vo cua hat
cay annatto (Bixa orellana L.) bang dung dich kiém. Bixin bi thuy ph&n thanh norbixin
trong dung dich kiém néng, sau do6 acid hoa dé két tua norbixin. Loc tua, lam kho va
nghién thu dugc dang bot, hat.

Norbixin xtr 1y kiém chtra nhiéu thanh phan mau, cic thanh phdn mau chinh
(chiém ty 1€ 16n) 1a cis-norbixin, ngoai ra con ¢6 lugng nho trans-norbixin va cac san
pham phan huy nhiét cua norbixin la san pham phu cua qua trinh ché bién.

Ché pham thuong mai ding cho coéng nghiép thuc pham thuong duogc bao ché
san voi cac chat mang thich hop véi chat luong dung cho thyc pham.

P bén cia Annatto

Annatto bi bién ddi khi tiép xtic truc tiép voi anh sang cudng do cao, thoi gian
kéo dai. Annatto nhay cam doi véi sy oxy hoa.

Norbixin bi két tiia trong méi truong pH thap, khi norbixin két tia, nd c6 thé lién
ket v&i protein, tinh bdt va thanh phan khac dé tao ra sy dong déu mau sac trong san
pham. Annatto rat bén trong moi truong kiém.

Annatto c6 kha nang khang lai su tan cong cua vi sinh vat.

Pham vi su dung

Phdm mau bixin tan trong du: ding cho cac san phim cia chit béo va sira,
phomat, bo, margarin, kem, d6 trang mié€ng, thuc pham nudng va banh snack.

Phim mau norbixin tan trong nudc: dung cho banh keo, phomat, cad x6ng khoi,
kem va san pham cua sira, d0 trang mi¢ng, san pham cua ngli coc va banh mi (phan
rudt banh).

w) Cao vo nho

Tén kh&c: enociania, eno, grape skin extract.

Ché phém thu dugc tir dich chiét nudc cta vé hodc ba nho sau khi da ép hét nude
qua; chira cac thanh phan thong thuong ctia nudc ép qua nho nhu: anthocyanin, acid
tartric, tanin, cdc duong, khoang chat,... nhung ty 1€ thanh phan khac so vdi trong
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nudc ép qua. Trong qua trinh chiét, luu huynh dioxyd duoc cho vao va hau hét luong
duong chiét duoc bi 1én men bién thanh ruou (alcol); dich chiét duoc co dic bﬁng cach
lam bay hoi trong chan khong, trén thyc té trong qua trinh nay toan bd luong alcol da
bi loai di; mot lwong nhoé luu huynh dioxyd ¢ thé con du lai.

Céc chat mau chinh 13 anthocyanin, glucosid cua cac anthocyanidin (cac mudi 2-
phenylbenzopyrylium) nhu peonidin, malvidin, delphinidin va petunidin.

Cong thuc phan tw
Peonidin: R=0CH; ; R’=H

OH Malvidin : R, R’= OCHs3
HO-_ O@i N . Delphinidin : R, R’= OH
- |% % Petunidin : R = OCHj; ; R’= OH
Y o X : Gbc acid

Cao vo nho thuong c6 dang chét long, miéng, bot hoac bot nhao mau do tia, cod
mui dac trung nhe; tan trong nudc.

Liéu luong sir dung trong thuc pham, muc tdi da: 100-5000 mg/kg thuc pham
x) Cdc oxyd kim loai

- Dioxyd titan

Tén khéc: titania, CI pigment white 6, titan dioxyd.

Dioxyd titan dugc san xudt bang cach dung acid sulfuric dé phan huy ilmenit
(FeTiO3) hodc ilmenit va xi titan; hodc ¢ thé dung khi clo phan (mg véi khoang chira
titan dudi diéu kién khir tao thanh titan tetra clorua khan, chat nay dugc tinh ché va
chuyén thanh dioxyd titan bang oxy héa c6 nhiét tryc tiép hodc bang phan ung véi
ludng hoi nuéc trong pha hoi. Co thé cho acid hydrocloric dic phan tng véi khoang
chtra titan tao thanh dung dich titan tetraclorua, sau d6 tinh ché va chuyén thanh
dioxyd titan bang thity phan. Dioxyd titan dugc loc, rira va nung.

Ché pham dioxyd titan thuong mai co thé duogc bao mot lwong nhoé nhom oxyd
va/hoic silic dioxyd dé nang cao dic tinh k¥ thuat clia san pham.

Dioxyd titan khong tan trong nudc, acid hydrocloric, acid sulfuric lodng va cac
dung méi hitu co. Hoa tan cham trong acid hydrofluoric va acid sulfuric dac nong.

- Oxyd st

Bao gom:
+ Sat oxyd vang: con goi 1a CI pigment yellow 42 and 43.
+ Sat oxyd do: con goi 1a Cl pigment red 101 and 102.
+ Sét oxyd den: con goi 1a Cl pigment black 11.

Ché pham dugc san xuét tir sat (II) sulfat bang qua trinh ngdm, nung noéng, loai
nuéc, phan huy, rira, loc, say, nghién.

245



Ché pham chira cac thanh phan st oxyd khan hodc dang hydrat, c6 cac mau tur
vang, do dén néu va den. Chat lugng sat oxyd dung trong thyc pham phén biét voi sat
oxyd ky thuat qua ham lugng qéc kim loai khac trong ghé pham do vi¢c l}_Ia chon va
kiem soat nguon nguyén liéu sat va cong doan tinh ché hod hoc trong sudt qué trinh
san xuat.

Do tinh khiét ctia oxyd sat 1am phy gia thuc pham phai dam bao cac yéu cau sau:

+ Arsen: khong dugc qua 3mg/kg.

+ Cadimi: khong dugc qua 1mg/kg.

+ Chi: khong dugc qua 10mg/kg

+ Thuy ngan: khong dugc qua 1mg/kg

Oxyd sat khong tan trong nudc va cac dung méi hitu co; tan trong cac acid vo co
dam dac.

Liéu lugng st dung téj da cho phép nhioéu nhat 14 10.000mg/kg déi’ v6i san pham
keo cao su, mirc str dung doi voi cac san pham khac nhau chénh 1&ch rat 1on gitra cac
nhém san pham. D6 udng tur sira cho pheép sir dung t6i da 20mg/kg, trong khi d6 doi
vo1 dang qua tuoi da xir ly bé mat, xuc xich, gia vi, ... lugng st dung t61 da cho phép
1én dén 1000mg/kg thuc pham.

y) Fast green FCF

Tén khéc: CI food green 3.

Fast green FCF chii yéu gom dinatri 3-[N-etyl-N-[4-[[4-[N-etyl-N-(3-
sulfonbenzyl)amino]phenyl](4-hydroxy-2-suIfonphenyl)metylen]-z,5-cyc|ohexadien-
1-yliden]amoniometyl]benzensulfon va cac dong phan cua n6 cung cac chat mau phu
cung vaéi cac thanh phan khong mau NaCl va (hoac) Na,SO,.

Céng thirc cdu tao

SONa
i«ﬂz CH;
HO !I II N— CH,
S0, Na
NO)
H,CH,C”  “CH,

i SO®

3

Fast green FCF tan trong nudc, it tan trong etanol; dugc sir dung trong hau hét
cac loai thuc phém khéac nhau: cac loai bot, thit cd, rau qua va dd uéng.

Liéu luong st dung trong thuc pham: muc t6i da 100+400mg/kg thuc pham.
Riéng ddi véi cac loai m& dong vat, dau ca va tring tuoi dung dé trang tri thi mac su
dung theo GMP. Déi véi cac chat bo sung vao thuc pham liéu luong sir dung cho phép
dén 600mg/kg thuc pham.
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Badng 6.25. Liéu heong sir dung pham mau trong mét s6 nhém thwe pham

(theo TCVN 5660:2010)

S6 INS Phdm mau Nhém thuwe pham Mikc t6i da
129 | Allurared AC Db ubng tir sira 300mg/kg
Mut qua 100mg/kg
Keo cac loai 300mg/kg
Cé va thuy san dong lanh 300mg/kg
160bi | Chat chiét annatto | Bo 20mg/kg
tur bixin
133 | Brilliant blue FCF | P6 udng tir sita 150mg/kg
Nhii twong chét béo 100mg/kg
Ca va thuy san dugc tam uép | 500mg/kg
Thyc pham an kiéng 300mg/kg
161g | Canthaxanthin Trung tuoi GMP
150c | Caramen loai III-xtr | Rau ngdm dim 500mg/kg
1y vo1 amoni Banh mi hip va banh sita nhé | 50000mg/kg
Bia va do udng tir malt GMP
Thuc phidm an lién c6 bd sung | 10000mg/kg
gia vi
120 | Carmin Db ubng c6 tao huong 100mg/kg
Trimg tuoi GMP
Sup va canh 50mg/kg
Nudc sbt, gia vi, keo cao su 500mg/kg
160aii | Beta-caroten (thyc | San pham thit xay nho 20 mg/kg
vat) San pham vo boc an duoc (vi | 5000mg/kg
du xuc xich)
127 | Erythosin Quéa udp duong (chi st dung | 200mg/kg
doi véi qua mong lam cocktail
hodc dong hop)
143 | Fast green FCF Cac dang d6 udng, da thyc | 100mg/kg
pham, qua u6p duong, cac san
pham thit, ca 300mglkg
Rau dam giam, keo cao su 400mg/kg
Mut qua
124 | Ponceau 4R Do trang miéng tir chét béo, tir | 50mg/kg
qua; d6 udng tao huong
Thiy san da xay, lam nhuyén 500mg/kg

va dong lanh

3.11. Chét diéu chinh d$ acid (Acidity regulators)

Chét diéu chinh d¢ acid 1a phu gia thyc phém duoc sir dung véi muc dich thay
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do1 hoac kiém soat tinh acid hoac tinh kiém cua thuc phém.

Badng 6.26. Céng thirc héa hoc va gidi han sir dung ciia cdc chat diéu chinh dg acid

S6 Céng thitc héa ADI/MTDI
Phu gia g Chure nang (mg/kg thée
INS hoc
trong)
260 | Acid acetic C,H,0, Cht diéu chinh do acid, ADI khong
bang chat tao huong gio1 han
261 | Kali acetat C,H3KO, Chit diéu chinh do acid, ADI khong
(CH5-COOK) chat dém, chat bao quan gioi han
chong vi sinh vat
262i | Natri acetat C,H;NaO, . nH,0 | Chat diéu chinh d9 acid ADI khong
(n =0 hoac 3) gi61 han
262ii | Natri diacetat | C4H;NaO,. xH,O | Chat dicu chinh d¢ acid, chat | ADI =
chong nam, chong 6i thiu, 0+15
chat tao phtrc kim loai
263 | Calci acetat C4HeCaO, | Chét dicu chinh do acid, ADI khong
chat chong nam, chong 6i gi61 han
thiu, chat on dinh, dém
270 | Acid lactic C3HeO3 Chét diéu chinh d6 acid ADI khong
gi61 han
325 | Natri lactat C3HsNaO; Cht diéu chinh do acid, ADI khong
chat chong oxy hoa, chat gid1 han
lam am
326 | Kali lactat C3HsKO3 Cht diéu chinh do acid, ADI khong
chat hd trg chong oxy hda gi61 han
296 | Acid malic C4HeOs Chét diéu chinh d6 acid ADI khong
gi61 han
352ii| Calci malat C,H,CaOs Chét diéu chinh d6 acid, ADI khong
dém gio1 han
297 | Acid fumaric C,H,0, Chat diéu chinh acid, chat | ADI khéng
tao mui gi61 han
365 | Natri fumarat C,H;NaO, Tac nhan dém, chat diéu ADI khong
chinh d¢ acid, chat trg hwong| gidi han
330 | Acid citric CsHgO Cht diéu chinh d9 acid, chat | ADI khdng
tao phuc kim loai, chat hd tro gi61 han
chong oxy hoa, huong liéu
331i | Natri dihydro CsH;NaO, Pém, chat tao phirc kim loai, | ADI khong
citrat chat diéu chinh d0 acid gidi han
331iii| Trinatri citrat CsHsNazO; Cht diéu chinh do acid, ADI khong
dém, chat tao phuc kim loai, gidi han

chat 6n dinh nhii twong
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ADI/MTDI

50 Phu gia Cong thikc hoa Churc nang (mg/kg thé
INS hoc
trong)
332ii| Trikali citrat CsHsK307.H,0 | Chét diéu chinh d6 acid, ADI khong
dém, chat tao phirc kim loai, gidi han
chat on dinh
334 | Acid tartric C4HeO6 Chét h trg chong oxy héa, | ADI = 030
chat diéu chinh d¢ acid, chat
tao phuc kim loai, huong li¢u.
335ii | Dinatri tartrat | C4H,Na,0.2H,0 |Chat diéu chinh d¢ acid, chat | ADI = 030
tao phirc kim loai va chat 6n
dinh cho cac san pham thit va
ch¢ bién xuc xich.
337 | Kali natri C4H4NaKOg.4H,0 |Chat diéu chinh dd acid, chat | ADI = 0+30
tartrat tao phuc kim loai Vé.q chat 6n
dinh cho cac san pham thit va
che bién xuc xich va phomat.
338 | Acid HsPO, Chat diéu chinh do acid, MTDI* = 70
phosphoric chat tao phire kim loai, chat
ho trg chong oxy hoa
339i | Mononatri NaH,PO, Cht diéu chinh do acid, MTDI* = 70
ortho-phosphat chat tao phuc kim loai
339iii| Trinatri ortho- NazPO, Chat diéu chinh do acid, MTDI* =70
phosphat dém, chat tao phirc kim loai,
chat 6n dinh nhii tuong
341i | Monocalci Ca(H,PO,), |Chét diéu chinh d6 acid, dém, | MTDI* = 70
ortho-phosphat chat l1am ran chac, chat tao
ph&c kim loai, bot nd, qhét
di’éu hOé. dang nhao, cl}ﬁt tao
két cau, thirc an cho nam men
341ii| Dicalci ortho- CaHPO, Cht diéu chinh do acid, MTDI* =70
phosphat thirc an cho nam men
541i | Natri nhém NazAl,H;5(PO4)s | Chét diéu chinh d6 acid, tac |PTWI** =1
phosphat, acid nhan lam no&
541i |Natri nhém Chit diéu chinh do acid, PTWI** =1
phosphat - kiém chat nhi hoa
504i | Magnesi MgCO; Chat chdng dong von, khang | ADI khdng
carbonat tay trang, chat dicu chinh ¢ | gidi han
acid
522 | Nhom kali AIK(SO4)2.xH20 | Chét diéu chinh do acid, chat | PTWI = 1
sulfat (x =0 hoac 12) lam ran chac, chat tao xop
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S6 Céng thirc héa ADI/MTDI
Phu gia g Churc nang (mg/kg thée
INS hoc
trong)
524 | Natri NaOH Chét diéu chinh d6 acid ADI khong
hydroxyd gioi han
525 | Kali hydroxyd KOH Chét diéu chinh d6 acid ADI khéng
gio1 han
526 | Calci Ca(OH), Chét diéu chinh d6 acid, tac | ADI khéng
hydroxyd nhan trung hoa, dém, chat gioi han
lam chac
529 | Calci oxyd CaO Chat diéu chinh d9 acid, ADI = 06
chat diéu’ hoa bot nhao, thirc
an cho nam men
575 | Glucono delta CeH100s Chat diéu chinh d acid, ADI khong
lacton chat tao phtrc kim loai, chat gid1 han
tao xOp
355 | Acid adipic CeH1004 Chét diéu chinh d6 acid, ADI = 0+5
huong liéu

* tinh theo Phospho tir cdc nguon thiee pham

** tinh theo nhom va cac muoi nhom

3.11.1. Acid acetic va cac muoi cua no

Acid acetic va cac mudi kali acetat, natri acetat, natri diacetat, calci acetat 1a
nhitng chat diéu chinh d¢ acid thong thuong, cd cong thirc cau tao sau:

. 0
HC. _OH
’ | © @3
(Hy—C—0 Ca
0 2
acid acetic calci acetat

Acid acetic 1a chat 1ong khong mau, c6 mui cay dic trung. C6 thé tron 1an véi
nudc, etanol, glycerol va dietyl ete.

Acid acetic dung lam phu gia thyc pham phai dam bao d¢ tinh khiét:
- Asen dudi 3ppm

- Chi du¢i 3ppm

- Cac kim loai khac khong ké chi khong qua 30ppm

- Khong 1an tap chét hiru co doc hai.

Kali acetat c6 dang tinh thé tan, khong mau hodc bot tinh thé mau trang, khong
mui hodc hoi c6 mui acetic. Rat de tan trong nudc, de tan trong etanol.

Natri acetat & dang khan 1a bot d& hiit am hodc hat mau trang, khong mui; dang
trihydrat 1a tinh thé trong subt, khong mau hoac bot, hat tinh thé, khong mui hodc co
mui acetic nhe, 1én hoa trong khong khi kho, am. Rat dé tan trong nudc, tan trong
etanol.
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Natri diacetat 1a chat ran két tinh d& hiit &m, mau tring c6 mui acetic; dé tan trong
nudc.

Calci acetat 1a chat ran két tinh c6ng kénh, d& hit 4m, mau tra‘ing; c6 thé co mui
acid acetic nhe. Dang monohydrat dang hinh kim, hat hodc dang bot. D¢ tan trong
nudce, khong tan trong etanol.

Acid acetic va cac mudi acetat duoc sir dung chii yéu dé diéu chinh do acid, tao
vi chua cho san pham. Tuy nhién khi cho vao thuc phim s& lam ‘giam pH moi truong,
vi vy chung con co chic nang khac la chéng vi sinh vat, chi yéu chong ndim men va
vi khuén (ngoai trur cac vi khuan 1én men acid acetic, acid latic, va acid butyric). Hoat
tinh cua acid acetic thay doi tuy thudc vao san phém thuc phém, moi trudng, va vi sinh
vat can chéng.

Acid acetic lodng (t6i da 6%) va cac mudi natri hodc kali acetat dugc dung nhiéu
trong an udng nhu nhitng gia vi, trong nhitng mén an ngam dam, nudc sot... Acid
acetic cong nghiép dung dé pha ché phai 1a loai tinh khiét.

Ngoai trir natri diacetat, con lai acid acetic va cac mubi khéc ctia né c6 liéu lugng
sir dung khong gidi han. Tuy nhién, vi mui chua git khong thé an nhiéu hon duge. Vi
vay tiy theo khau vi ma cho vi chua nhiéu hay it. Acid acetic chuyén héa trong co thé
cho ra nang lugng CO, va H,0.

3.11.2. Acid lactic va muéi ciia né
a) Acid lactic

~ Thu duogc bang cach 1én men lactic duong hodc }6ng hop, c6 thé chira cac san
pham ngung tu nhu acid lactic, lactat, dilactic. Ché pham thwong mai thuong 1a dung
dich 50+90%. Ngoai ra con c6 ché pham dang ran chira khoang 100+125% acid lactic.

Céng thirc cdu tao
0
HaC

OH

Dang long, sanh khong mau hoac dang bot, ran, c6 mau trang dén vang nhat.

Dang 1ong: tan trong nudc va trong etanol; dang ran: it tan trong nudc, tan trong
aceton

b) Natri, kali lactat

Céng thirc cdu tao

8 ]
H-C H
? P 51:\)1\-3’5' B
OH OH
natri lactat kali lactat

Cac mudi lactat & dang long, trong, khong mau, khong mui hoac c6 mui dac
trung nhe. Kali lactat hoi nhét.
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O My ngudi ta st dung mudi natri lactat dé bao quan thit va cic san pham cia
thit, ca nham chong lai cac loai vi khuan gay ngd doc thuc pham nhu: Clostridium
botulinum, Salmonella, E. Coli, Staphylococcus aureus va Listeria rat c6 hiéu qua.

bay 1a mdt loai mudi tu nhién, duoc san xudt bﬁng cong nghé 1én men lactic,
khong gy bat ctir doc hai gi cho co thé con nguoi. Khi vao co thé thi acid lactic bién
thanh acid pyruvic sau dé thanh acetyl~CoA r6i vao chu trinh Kreb dé sinh nang luong
va CO,.

Do kha an toan nén ¢ Viét Nam acid lactic va cdc muoi lactat khong gidi han ve
liéu lugng str dung.

3.11.3. Acid malic va mudi ciia né
a) Acid malic
Tén khéc: dl-malic acid; acid 2-hydroxybutandioic.
Céng thirc cdu tao
COOH
CHOH
(l"l I
COOH
Bot tinh thé hodc hat mau réng hoac gﬁn nhu tra‘ing. RAt tan trong nude, dé tan
trong etanol.
b) Calci malat
Tén khéc: Calci dl-malat; monocalci dI-malat

Céng thirc cdu tao

o o
=

Sl

HO al®

o] 0

Bot trang hodc khong mau. it tan trong nudc, khong tan trong etanol.
3.11.4. Acid fumaric va muoi fumarat

Acid fumaric va natri fumarat c6 cong thirc cdu tao:

H COOH H coo@
e S
- @
llijl I HMa
P ./'C‘\‘
HOOC H Hoo H
acid fumaric natri fumarat

Acid fumaric c¢6 dang bdt hodc hat tinh thé tréng, khong mui. Tan trong etanol;
kho tan trong nudc va trong dietyl ete.

Natri fumarat c¢6 tén khac: mononatri fumarat, 1a bot tinh thé tréng, khong mui.
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Tan trong nudc.
3.11.5. Acid citric va cdc mudi ciia né
a) Acid ctric

Acid citric ¢6 thé duoc san xuat tir cac ngudn nhu chanh hoic nudc dia hay 1én
men tir dung dich duong hodc cac moi truong thich hop sir dung chiing Candida spp.
hodc chung Aspegillus niger khong c6 doc tinh.

Céng thirc cdu tao

CH,— COOH CHy— COOH
HOw=C-=aCOCH HOweC-=aCOCOH - HyO
CHy—COCH CH,— COOH
Dang khan Dang hydrat hoa

Tinh thé ran mau trang hoic khong mau, khong mui. Dang monohydrat co thé
I&n hoa trong khdng khi kho.

D@ tan trong etanol, tan nhiéu trong nudc, it tan trong ete.

Thir nghiém doc tinh acid ctric véi liéu cao 1380mg/kg thé trong trén ché khong
théy c6 hién tugng ton thuong ¢ than. Vi chudt cong trang lidu 1,2% trong thirc an
hang ngay ciing khong thay anh huong gi xau dén cac chi tiéu sinh 1y héa mau, khong
thiy mot tac dong nguy hai gi dén cac bo phan trong co thé, khong anh huong gi dén
su sinh san, chi thdy c6 hoi anh huéng dén ring so véi chudt dbi ching.

b) Natri dihydro citrat, trinatri, trikali citrat

Céng thikc cdu tao

CH,— COCH cH,— ool cH—cod”
HD_(':_CDDE' 1@ HD-J:.—EDDQ 3 pY Hu—+—c009 1KY - Hie
I:I:I§:l
CH,— COOH EH? coc? "
natri dihydro citrat trinatri citrat trikali citrat
Tén khac:

Natri dihydro citrat: mononatri citrat; natri citrat monobasic
Trinatri citrat: trinatri citrat; natri citrat.
Trikali citrat: potasium citrat.

Céac mudi natri dihydro citrat va trinatri citrat c6 dang tinh thé khong mau hodc
bot tinh thé mau trang, khong mui. Dé tan trong nudc, thuc t€ khong tan trong etanol.
Dang hydrat hoa cua trinatri citrat bao gom dihydrat va pentahemihydrat.

Trikali citrat c6 dang tinh thé trong, khong mau dé chay rira, hoic bot dang hat
mau trang, khong mui. Rat dé tan trong nudc, khong tan trong etanol.

3.11.6. Acid tartric va muéi ciia né

a) Acid tartric
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Tén khac: L(+)-tartaric acid. Cong thuc cau tao:
COCH
H——é—-OH
HD—-JI-—H
COOH
Tinh thé khong mau, trong mo hoac bot tinh thé, hat nhd mau tréng; khong mui.
Rét dé& tan trong nude va etanol.
b) Dinatri tartrat va kali natri tartrat
Tén khéc:
- Dinatri tartrat: natri tartrate; natri dextro-tartrat; natri L(+)-tartrat.

- Kali natri tartrat: potassium natri tartrat; potassium natri dextro-tartrat; mubi
Rochelle, mudi Seignette

Céng thirc cdu tao

coc® coc®x®
H—tlj—cuH @ H—C—0OH
HD—(lj—H PR 2 HO I—IO—(lj—I-I # HO
coo® Lo @
dinatri tartrat kali natri tartrat

Dinatri tartrat c6 dang tinh thé trong, khéng mau, khong mui. 1g ché pham tan
dugc trong 3ml nudc, khong tan trong etanol.

Kali natri tartrat c6 dang tinh thé khong mau hodc bot tinh thé mau tring. 1g ché
pham tan dugc trong 1ml nudc, khong tan trong etanol.

Lieu lugng su dung cua acid tartric va cdc mudi cua nd cho phép toéi da
4000mg/kg va st dung chu yéu cho cac loai nudc qua va necta qua.

3.11.7. Acid phosphoric va muéi ciia né
a) Acid phosphoric
Tén khac: phosphoric acid, orthophosphoric acid

Trong, khéng mau, khong mui, dang dung dich sanh. C6 thé tron voi nudc va
etanol.

b) Cdc mudi ortho-phosphat

- Mononatri ortho-phosphat con c6 cac tén goi khac 1a: mononatri
orthophosphat; natri dihydro phosphat; monobasic natri phosphat; mononatri
monophosphat; natri acid phosphat; natri biphosphat.

Dang bot dé tan, tinh thé hodc dang hat, khong mui mau tréng. Dé tan trong
nudc, khong tan trong etanol, ete hodac clorofom.

- Trinatri ortho-phosphat con goi la: trinatri phosphat; tribasic natri phosphat;
natri phosphat.
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Dang tinh thé, hat hodc bot tinh thé tréng, khong mui; dang hydrat sin co g6m
hemi va monohydrat, hexahydrat, octahydrat, decahydrat va dodecahydrat; dang
dodecahydrat bao gom 1/4 mol dung dich natri hydroxyd. Dé tan trong nuéc, khong
tan trong etanol.

- Monocalci ortho-phosphat con c6 tén la: calci dihydro phosphat; monobasic
calci phosphat; monocalci orthophosphat, monocalci phosphat; calci biphosphat; acid
calci phosphat.

Dang tinh thé hodc hat mau tra‘ing, dé hat am hodc dang hat min. ft tan trong
nude, khong tan trong etanol.

- Dicalci ortho-phosphat con goi la: calci mono hydro phosphat; dibasic calci
phosphat; dicalci phosphat.

Dang tinh thé hodc hat, bot mau tra‘ing. ft tan trong nudc, khong tan trong etanol.
¢) Natri nhém phosphat — acid va natri nhdm phosphat - kiém

- Natri nhém phosphat - acid

Tén khé&c: natri aluminium phosphat, acidic; SALP

Bot mau tring, khong mui. Khong tan trong nude, tan trong acid clohydric.

- Natri nhém phosphat - kiém

Tén khéc: natri aluminium phosphat, basic; kasal.

La hdn hop tu nhién cta natri nhom phosphat kiém (xap xi NagAl,(OH),(PO.),)
vdi khoang 30% dinatri hydro phosphat.

Bot mau trang, khong mui. Tan trong acid clohydric; phan natri phosphat tan
trong nudc trong khi do phan natri nhdm phosphat it tan trong nuédec.

Nhém céc chat phosphat dugc st dung voi nhiéu chirc nang khac nhau do dé tuy
tac dung va thyc pham sir dung ma liéu dung c6 khac nhau, dao dong trong khoang
440+6600mg/kg; nhiu nhat do1 voi san phdm muoi la 8800mg/kg, thap nhat doi voi
cac san pham ruou c¢6 do con trén 15% con.

3.11.8. Magnesi carbonat

La dang magnesi carbonat hydrat kiém hodc magnesi carbonat hydrat, hoic 13
hon hop cua 2 dang trén.

Khéi mau trang sang, khong mui, dé v& hodc bot tring. Khong tan trong nudc va
etanol.

Str dung qhiél} trong cdc san pham whey dang kho, dudng bot, mudi. Liéu lugng
sir dung cao nhat doi véi san pham duong bot 15.000mg/kg.

3.11.9. Nhém kali sulfat

Tén khac: aluminium potassium sulfat; potassium alum; potashalum; burnt alum
(khan).

Tinh thé 16n, trong sudt, hodc manh tinh thé, hodc bot tinh thé khong mui. Dé tan
trong nudce, khong tan trong etanol.

3.11.10. Natri, kali, calci hydroxyd
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a) Natri hydroxyd

Tén khac: natri hydroxyd; xut an da; kiém; natri hydrat

Dang vién, vay, hinh que, khéi dé chay mau tring, tring nga hoic cac dang khéc.

Dé tan trong nudc va etanol.

b) Kali hydroxyd

Tén khac: potassium hydroxide; xut an da; kali hydrat.

Dang vién, vay, hinh que, khéi d& chay mau tring, tring nga hoic cac dang khéc.

Dé tan trong nudc va etanol.

¢) Calci hydroxyd

Tén khéc: calcium hydroxyd; voi toi

Bot trang, khé tan trong nudc, khong tan trong etanol, tan trong glycerol.
3.11.11. Calci oxyd

Tén khac: voi

Dang hat, khéi hodc bot khong mui, cirng, mau tréng dén tréng xam nhat.

Kho tan trong nudc, khong tan trong etanol, tan trong glycerol (chd y: bao vé mat
khi thém nudc vao mau thur)

3.11.12. Glucono delta lacton
Tén khac: glucono-delta-lacton; gluconolacton; GDL; delta-gluconolacton

Céng thirc cdu tao

CH,CH
H )
H
0
OH H
OH
H OH

Glucono delta lacton la este ndi phén tir 1,5- cua acid D-gluconic. Trong moi
trrong nudc nd bi thiy phan thanh hon hop can bang gom acid D-gluconic (55-66%);
delta- va gamma-lacton.

Tinh thé hodc bt tinh thé khong mui, mau tring hodc gan nhu khong mau. D&
tan trong nudc khi dun nhe, it tan trong etanol.

3.11.13. Acid adipic

Céng thirc cdu tao

HO
OH

o
Tinh thé hodc bot tinh thé tréng, khong mui. It tan trong nudc, rat d& tan trong
etanol.
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3.12. Chit bao quan (Preservative)

Chét bao quan 13 phy gia thuc pham dugc sit dung v6i muc dich kéo dai thoi han
su dung cua san pham bang cach ngan chan sy hu hong do 6 nhiém vi sinh vat.

Céac chat bao quan co thé 1a cac khéng sinh, cac chat c6 kha ning sir dung dé
kiém tra hodc ngan chin sy phat trién cia vi sinh vat, cac chat chéng hoa nau dung de
ngan chin su tao mau nau do phan (mg enzyme cho san pham thuc pham, trai cay siy
kho va dac biét 1a rau qua.

3.12.1. Yéu cau doi voi cac chat phu gia dung chong vi sinh vt
- Phai c6 tinh chat khang khuan, nam moc nam men cao.
- Khong dugc gay doc cho nguoi va gia stc.

- Khong dugc lam thay doi hodc thay doi rat it tinh chat hoa 1y, cam quan cta
thuc pham.

- Trong mot s truong hop doi hoi tinh hoa tan cia cac hoa chat ding bao quén.

- Khoéng duoc tao ra nhimg phan tmg phuy, tao ra nhiing san pham doc hai trong
thuc pham.

3.12.2. Co ché tic dung ciia cdc chit phu gia dén vi sinh vit

- Uc ché hodc khir hoat tinh ctia cac enzyme, 1am ngimg cic phan tng trong qua
trinh trao doi chat trong té bao vi sinh vat.

- Lam giam hoat d6 cta nudc, tao ap suét thim thau nén té bao vi sinh vat bi mat
nudc va tiéu nguyeén sinh.

- Hap thu va c¢d dinh mot s6 nguyén t6 kim loai, 1am réi loan cac qua trinh trao
doi chat trong t€ bao vi sinh vat.
3.12.3. Nguyén Iy sdt khudn cia cdc acid hitu co

- lon H” ctia cac acid hitu co khi phan ly trong méi truong nude, cé tac dung 1am
ha thap pH cua méi truong do d6 khong thuédn lgi cho su phat trién cua vi khuan. Mat
khac ion H" khuéch tan vao nguyén sinh chat té bao vi khuan lam ha pH cta nguyén
sinh chat gay roi loan phan g sinh hoc, budc vi sinh vat phai st dung protein, cho
kiém dé trung hoa lam mat nhiéu nang lugng, han ché sy phat trién cta vi sinh vét.

- Géc con lai cua acid htru co tiép tuc vao trong té bao dé lién két voi DNA gay
10i loan sy phéan chia nhiém sac thé tir 46 e ché sy phat trién cia vi khuan.
3.12.4. Mt s6 phu gia chit bdo qudn

Cong thirc hoa hoc va gidi han st dung ciia cac phu gia chit bao quan dugc trinh
bay trong bang 6.27.

Badng 6.27. Céng thirc héa hoc va gidi han sir dung ciia cdc phu gia chat bdo quan

S6 . Céng thirc hba L ADI (mg/kg

INS Phuy gia hoc Churc nang thé trong)

200 | Acid sorbic CsH,COOH  |Chét bao quan chong vi 0+25
sinh vat, chat chong nam

202 | Kali sorbat CsH;KO, Chét bao quan 0+25
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So . Céng thirc hda . ADI (mg/kg
INS Phu gia hoc Chikc nang thé trong)
203 | Calci sorbat Ci,H14CaO, | Chat bao quan 0+25
210 | Acid benzoic CsHsCOOH Chét bao quan chéng vi 0+5
sinh vat
211 | Natri benzoat C;HsNaO, Chét bao quan chéng vi 0+5
sinh vat
212 | Kali benzoat C;HsK0,.3H,0 | Chat bao quan chdng vi 0+5
sinh vat
213 | Calci benzoat C1H10Ca0, Chét bao quan chéng vi 0+5
sinh vat
214 | Etyl p- CoH1003 Chét bao quan 0+10
hydroxybenzoat
218 | Methyl p- CgHgO3 Chét bao quan 0+10
hydroxybenzoat
220 | Luu huynh SO, Chét béo quén, chat 0+0,7
dioxyd chong nga mau nau,
chat chong oxy hoa
221 | Natri sulfit Na,SO; Chat tay tring, chat 0+0,7*
chong oxy hoa, chat bao
quan
222 | Natri hydrosulfit NaHSO; Chat tay tring, chat 0+0,7*
chong oxy hoa, chat bao
quan
223 | Natri Na,S,0s Chat tay tring, chat 0+0,7*
metabisulfit chdng oxy hoa, chat xur
1y bot, chat bao quan
224 | Kali metabisulfit K,S,05 Chat tay tring, chat 0+0,7*
chong oxy hoa, chat bao
quan
225 | Kali sulfit K,SO3 Chat tay tring, chat 0+0,7*
chong oxy hoa, chat bao
quan
234 | Nisin C143H230N42057S; | Chat bio quan chong vi | 0+33000
sinh vat Ul/kg thé
trong
239 | Hexametylen CeH1N, Chét bao quan chéng vi 0+0,15
tetramin sinh vat
242 | Dimethyl C4HgOs Chét bao quan CXP
dicarbonat
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S6 . Céng thirc hba L ADI (mg/kg
INS Phu gia hoc Chikc nang thé trong)
280 | Acid propionic C3HsO, Chﬁt bao quan, chbng khong gidi
nam, chong dac quanh, han
huong liéu
281 | Natri propionat CsHsNaO, Chét béo quén, chong khong gi6i
nam, chong dac quanh han
539 | Natri thiosulfat | Na;S,03.5H,0 | Chét bao quén, chéng 0+0,7
bién mau, chat chong
oxy hoa, chat tao phuc
kim loai

* mg/kg thé trong tinh theo SO,
a) Acid sorbic va cdc mudi sorbat

Acid sorbic c¢6 dang tinh thé hinh kim khong mau hodc bot tron chay mau tring,
c6 mui nhe dac trung; nhiét dd ndng chay 134,5°C; tan trong etanol, it tan trong nudc.

Kali sorbat c6 dang tinh thé, bot tinh thé hodc hat nhd c6 mau trang hodc tring
hoi vang; tan tot trong nudc, tan trong etanol.

Calci sorbat c6 dang bot tinh thé trang, min, khong thay d6i mau khi dun nong tai
105°C trong 90 phut; tan trong nudc, khong tan trong etanol.

Tac dung

- Acid sorbic va cac sorbat c6 tdc dung sat trung manh d6i v6i nam men, nam
moc. Chung déc biét c6 tdc dung tot doi voi nam moc & pH = 6.

- Tac dung yéu véi vi khuan, vi Vay khi dung acid sorbic nguoi ta van co thé giir
dugc kha nang hoat dong cua mot s6 vi khuan ¢6 loi nhu vi khuén lactic, acetic nén st
dung acid sorbic ¢6 hiéu qua tét trong san xuat d6 hop sita, sita chua, san pham c4, thit,
stic xich, san pham banh my...

Tinh déc hai : Acid sorbic va cac sorbat khong doc véi co thé con ngudi, khi dua
vao san pham thyc pham khong gdy mui hay vi la, khong lam mat mui vi tu nhién cta
thuc pham.

Cach su dung: Thuong bd sung truc tlep vao thyc pham bang cach tron, hoic
phun. C6 thé str dung két hop gitta cdc mudi sorbat véi mudi benzoat thi s& ting hiéu
qua bao quan.

Liéu lugng dugc phép s dung t6i da 12 0,5%. Tuy nhién tiy timg loai thyc pham
loai khac nhau ma li€u lugng c6 thé khac nhau:

- Céc loai banh ngot nhén qua, banh trimg, san pham qué 1én men, trimg say kho
hodc dong lanh; qua ngdm gidm, dau hodc nudc mudi; whey phomat, thao mdc, gia vi

(dung cho mi 4n lién) ngudi ta thudng st dung véi lidu luong 0,1% tinh theo acid
sorbic.

- Trong céc loai nudc qua, necta qua nguoi ta thuong dung két hop giira sorbat va
benzoat véi liéu luong tdi da 13 0,1%.
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- Céc san pham thuy san da nu chin, bot nhao (1am banh mi) liéu luong sir dung
14 0,2%.

- San pham tring dang 16ng ding 0,5%.

Véi lidu lugng 0,05-0,06% cho thém vao nudc qua c6 thé bao quan dugc thoi
gian dai, thi du nudc tao c6 thém 0,05% acid sorbic dun trong 5 phut ¢ nhiét d§ 50°C
dé 6 thang & nhiét do thudng van khong bi mbe, hu hong. Mt rim ¢6 thém 0,05% acid
sorbic, khong can phai thanh tring sau khi dong hop. Ciing c6 thé dung dung dich 7%
acid sorbic phun 1én trén mit thyc pham di ché bién, roi day nap hop chai lo thuy tinh
ma khong can phai thanh tring tiép theo, hodc ¢ thé dung gidy tAm acd sorbic bao goi
thuc pham dé bao quan.

b) Acid benzoic va cac muoi benzoat

Acid benzoic c6 dang tinh thé ran mau tring, thuong c6 dang vay hodc hinh kim,
cd mui déc trung rat nhe. It tan trong nudc, dé tan trong etanol; ty trong 1,27g/ml.

Natri benzoat c6 dang bot tinh thé, dang manh hay hat, mau tréng, hau nhu khong
mui. D€ tan trong nudc, it tan trong etanol.

Kali benzoat c6 dang bot tinh thé mau tring. D& tan trong nudc, tan dugc trong
etanol.

Calci benzoat con c6 tén khac la monocalcium benzoat. Calci benzoat c6 thé ton
tai ¢ dang khan, dang ngdm 1 phan tr nuéc hodc ngdm 3 phan tir nude; co dang tinh
thé trang hodc khong mau, bot trang. {t tan trong nudc.

Tac dung:

- Acid benzoic 1a chat sat trung manh ddi véi nAm men, nAm mdc, tac dung yéu
do6i véi cac vi khuan. Tac dung bdo quan chi xay ra & moéi truong pH = 2,5 + 3,5, trong
dicu kién nay nong do acid benzoic cé tdc dung bao quan 1a 0,05%.

- Trong Coéng nghé thyc phadm nguoi ta thuong s dung mudi natri benzoat
(CsHsCOONa) boi vi nd co dac tinh 1a dé hoa tan trong nudc.

Doc tinh:

- Acid benzoic vao co thé tic dung véi glycocol chuyén thanh acid hippuric
khong ddc thai ra ngoai. Tuy nhién, néu an nhiéu acid benzoic, co thé s€ bi anh huong
vi glycocol dung dé tong hop protein sé bi mat do tdc dung vdi acid benzoic dé giai
doc.

- Acid benzoic va mu01 benzoat khong gy doc trong gioi han cho phép sur dung,
& nguoi lidu lugng str dung tdi da: 5 mg/kg thé trong.

- Anh hudng t6i mui va vi cia san pham khi cam quan (natri benzoat cho du vi &
nong do 0,04%).

- Nudc qua va rau qua nghién bao quan bang cic benzoat thudng c6 mau thaim
den so v&i san pham sunfit hoa.

Liéu heong sik dung cho thwe pham tir 0,02 dén 0,5% tity loai thiee pham:

- Dung xtr Iy bé mit cac san pham thit da ché bién va 1am kho (khong qua xu 1y
nhiét) licu dung 0,1% tinh theo acid benzoic.
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- San phém cacao, chocolat, keo céc loai liéu dung 0,15%.

- Ca va thuy san da xong khoi, sdy kho, 1én men va/hoic uép mudi liéu dung
0,02%.

Can chu ¥ 1a acid benzoic va natri benzoic khong cé kha ning khir oxy, khong
chong dugc su ton that vitamin C, khong ngan dugc sy tham den cia hoa qua.

C) Este cua p-hydroxybenzoic acid

Thuong duoc goi la cac “paraben”, ching khac nhau ¢ gbc alkyl (metyl, etyl,
propyl, butyl, va heptyl), cac chat thuong dung 1a etyl va metyl p-hydroxybenzoat.

Etyl p-hydroxybenzoat (tén khéc: etyl p- oxybenzoat, ehylparaben) c6 dang bot
tinh thé mau tring hodc tinh thé nhé khong mau, hau nhu khéng mui. Dé tan trong
etanol, ete va propylen glycol.

Metyl p- hydroxybenzoat (tén khéc: metyl p- oxybenzoat, metylparaben) co dang
bot tinh thé mau trang hodc tinh thé nho khong mau, hau nhu khéng mui. It tan trong
nudce, dé tan trong etanol va propylen glycol, tan duoc trong ete.

Tac dyng: Chong nam moc va vi khuan trong thyuc pham Tac dyng hiéu qua d6i
v6i ndm mdc va ndm men hon 13 vi khuan; d6i voi vi khuén thi tac dung t6t d6i voi vi
khudn gam dwong hon 14 vi khuan gam am.

Ngoai tac dung tic ché su phat trién cua vi sinh vat, cac paraben con c¢6 tac dung
ngan ngua sy sinh doc to boi C. botulinum (propyl hodc metyl 100 pg/ml), su tict
protease bdi Aeromonas hydrophila (propyl 200 ug/ml)

Tac dung tot & ca 2 mdi trudng acid va kiém. Hoat tinh chéng vi sinh vat cia cac
este cua p-hydroxybenzoic acid ti I¢ thuan véi chi€u dai ciia mach alkyl.

Tinh doc hai : Khi tiép xuc ¢ thé 1am con ngudi bi non hodc gay kich thich mat
va mili, lieu lugng tir 0,03 - 0,1% c6 hién tugng t€ niém mac miéng.

Liéu lwong dimg t6i da: 300 — 500 mg/kg tiry thudc loai thuc pham:

- Sir dung dé bao quan cac san pham tuong tu phomat véi liéu lugng 500 mg/kg.

- San phim mo phong chocolat, thay thé chocolat; snach khoai tay, ngti cdc, bot
va tinh bt (tr than cu va than re, dau hat va dau qua) lieu dung 300 mg/kg.

- Do céc chat nay co tinh khang khuan manh nén c6 thé dung phun 1én bao bi dé
bao go6i cam quyt.

- Sir dung tron vao nguyén liéu san xudt chat bao goi thuc pham.

d) Luu huynh dioxyd va cdc chat sulfit

Luu huynh dioxyd 1a chéat khi, khong mau, khong chay, mui hang manh, gay kho
thd. Ty trong hoi gap 2,26 lan so voi khong khi tai ap suat khi quyén ¢ 0°C. Trong
lugng riéng cua chat long khoang 1,436 & 0°/4°C. O 20°C @6 tan la 10 g SO,/100 g
dung dich. Ché phdm thuong mai thuong dugc cung cap dudi dang khi nén, trong binh
khi nén ton tai & ca 2 pha 16ng va khi. C6 thé tan dugc trong nudce.

Natri sulfit (dinatri sulfit) c6 dang bot trang c6 mui luu huynh dioxyd nhe. Kali
sulfit (Potassium metabisulfit) c6 dang bot hodc hat mau trang, khong mui. Ca hai chat
nay déu de tan trong nudc, kho tan trong etanol.
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Natri hydrosulfit (natri hydro sulfit), natri metabisulfit c6 dang bdt, hat hoac tinh
thé trang c6 mui dac trung cua luu huynh dioxyd. D€ tan trong nudc, kho tan trong
etanol.

Kali metabisulfit (potassium metabisulfit) c6 dang hat, bot tinh thé hodc tinh thé
khong mau, tron chay, thuong c6 mui dac trung cua luu huynh dioxyd. Tan trong
nudc, khong tan trong etanol.

Natri thiosulfat (natri hyposulfit) c6 dang tinh thé khong mau, hodc bot tinh thé
thd, chay rira trong khong khi am. Rat dé tan trong nudc, khong tan trong etanol.

Dang st dung: Dung & dang dung dich hodc thé khi.
Tac dung:

- Piéu kién co ban dé SO, c6 tac dung bao quan 1a do pH ctia moi truong: Trong
mdi truong ki€ém, trung tinh SO, khong c6 tac dung vi vay nén dung SO, dé bao quan
cac rau c6 chtra nhiéu acid htru co, Hoat tinh cua SO, cao nhat khi pH < 4.

- SO, lam mat mau rau ‘qua, nhung khi tach SO, thi mau cua san pham lai dugc
phuc héi, do tac dung gy mat mau nén sir dung dé gia cong nhe bé mit nhiéu loai san
pham nham nang cao hinh thirc san pham.

- SO, co6 tinh khtr manh nén ngan chan céc qué trinh oxy hoa trong rau quéa dac
biét 1a qua trinh oxy hoa acid asorbic, vi vay SO, c6 tdc dung bao v€ vitamin C trong
san pham.

- S0, c6 tac dung sat tring vi vy tc ché hoat dong cua vi sinh vat

- Chu y: Khi SO, gy kich tmg mét, hong va duong ho hip trén. Luu huynh
dioxyd 10ng co thé giy bong da do tac dung giy dong dac cac dich trong mo. Cac canh
bao an toan trong tai liéu ky thuat cua nha san xuat, nha cung cip khi SO, hoa long
hodc céc to chirc clia cac nha san xuat, phan phdi khi SO, héa 1ong can dugc tuan tha
trude khi thao tac voi khi SO,.

SO, la chat sat tring c6 tac dung diét cac vi sinh vat lam hu hong rau qua, tac
dung bao quan cua SO, & nhiét do thuong thé hién khi nong do 0,05+0,20% tinh theo
khéi luong san pham. Khong duoc dung dé bao quan thit, vi chu yéu 1a dé che diu do
hu hong ciia thit, chtr khong phai han ché sy hu hong do.

Tac dung cua tit ca cac mudi ndy déu ¢ dang dung dich. Liéu luong sir dung
duogc tinh theo du lugng SO,.

Badng 6.28. Liéu heong sir dung mot s6 mudi sulfit trong thiee pham

Logi mudi Liéu ding twong iing véi 1g SO2
Natri bisunfit NaHSO; 1,6 gam
Kali bisunfit KHSO; 1,8 gam
Canxi bisunfit Ca(HSOs), 3,1 gam
Natri sunfit Na,SO; 2,0 gam
Kali sunfit K,SO; 2,5 gam
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Doc tinh

- SO, c6 doc hai t6i suc khoe: khi xam nhép vao dudng ti€u hoa s€ gady budn non
nhuc dau, hit phai khi SO, gay viém niém mac.

- Liéu luong gay chét dong vat thi nghiém LDsg, 1a 1000+2000mg/kg thé trong.
- Néu sulfit ma lién két dugc véi nucleotit c6 thé gy ra dot bién.

- Sulfit gay hu hong thiamin. Két qua nghién ctru cho thay su cham 16n cua chudt
c6 lién quan dén khau phan an bi mat thiamin khi cho tac dong bdi SO,.

e) Nisin
Nisin, mot khang sinh duy nhat dugc sir dung trong bao quan thuc pham.

Nisin 14 hdn hop cia cac polypeptid gan nhau c6 tinh khang khuan dugc san sinh
bdi chung vi khuan Lactococcus lactis subsp.lactis, theo mot vai cong nghé khac nhau.

Nisin bao g@)m nisin va mudi NaCl véi hoat d6 khong it hon 900 don vi/mg. Ché
pham Nisin 6n dinh ¢ nhiét 46 moi truong xung quanh va khi dun nong trong moi
truong acid (6n dinh t6i vu & pH = 3).

Céng thikc cdu tao Abu : acid alpha-
: g, Na_Lg: aminobutyric
o Te Leu G - 'met  Dha : dehydroalanin
— e \ . .
H—TIle—Dhb— Ala —Aby Ala ~Lys — Aby ay Dhb : dehydrobutyrin
o m\ N N R N
o Pro———Gly |
1
& S N Lliet
- Hs e \Ji\bu-“ Lys
HO— Lys— Dha—Val —Hns-—]le-- Ser— Ala Abu Al
R e )

Bdt min, mau trang dén mau nau sang. Tan trong nudc va khong tan trong céc
dung méi khong phan cuc

Trong cong nghé thyc pham dugc dung cho truc tiép vao thirc an de bao quan.
Nisin ¢6 tac dung trc ché d6i voi vi khuan, khong c6 tac dung ddi véi nAm men, ndm
moc.

~ Nisin dugc dung dé diét vi khuan ky khi (Clostridium) trong cong nghiép ché
bién phomat, dung trong bao quan nudc qua ép dong hdp, dd hop, vién canh, rau qua
tuoi.

Nisin 1a khang sinh dé bi pha huy, chuyén hoa nhanh, khong gay tac dung doc
hai, lai khong st dung lam thudc chira bénh cho nguodi va dong vat. Vi vay cho nén
khong s c6 hién tugng vi trung khéng lai khang sinh c6 anh huong xau dén nguoi tiéu
dung.

Liéu luong dung trong thue pham 1a 10+12,5mg/kg thyc pham. Pdi v6i cream
dong tu (dang thong thuong) licu dung 10mg/kg; phomat u chin, phomat whey protein
licu dung 12,5mg/Kkg.
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f) Hexamethylen tetramin
Tén khac: hexametylenetertramine; hexamine; methenamine.

Tinh thé khong mau, bong sang, gan nhu khong muii hodc bot tinh thé mau trang,
D¢ tan trong nudc, tan dugc trong etanol.

Céng thirc cdu tao

7
e

Doc tinh

Thir nghiém doc dai ngdy trén chudt cong tring bang cach tiém dudi da, lap di
1ap lai nhiéu lan, dung dich hexametylen tetramin 35+40% thay c6 saccom cuc b0 trén
2/3 chudt thi nghiém.

Liéu heong sik dung

~ Hexametylen tetramin dugc dung dé bao quan cho cac loai phomat véi lidu ding
toi da 25mg/kg tinh theo formaldehyd.

Khéng duoc st dung hexametylen tetramin dé che dau tinh chat hu hong, thiu
thoi cua thye pham (do cé tdc dung khur mui).

g) Dimethyl dicarbonat
Tén khéc: dimethyl dicarbonat; DMDC, dimethyl pyrocarbonat

Céng thirc cdu tao

0 0
HaC J\ /H\ CHs
N0 0 o

Dang 16ng khong mau. Do c6 tinh an mon v6i mat va da, giy doc qua dudng hod
hap va tiéu héa do d6 phai bao quan trong bao bi kin dé tranh am.

Tan trong nu6c kém theo phan hay, ¢6 thé hoa 13n vai toluen.

Dimethyl dicarbonat dugc st dung bado quan cac loai dd uéng c6 tao huong; ca
phé, san pham thay thé ca phé, che, ché thao moc, 46 udng nong tir ngii ce va hat (trir
cacao); ruou vang qua co lidu lugng 250mg/kg. Riéng dbi v6i rugu vang nho va ruou
mat ong liéu dung 200mg/kg.

h) Acid propionic va cdac muoi cua no

Acid propionic co6 tén goi khac: Propionic acid; acid propanoic; ethylformic acid;
methylacetic acid. Natri propionat c6 tén khac: natri propionate; natri propanoat.

Acid propionic c6 dang dung dich sanh, c6 mui hiang nhe. Co6 thé tron 13n véi
nudc va etanol. Natri propionat c6 dang tinh thé trang hoac khong mau, dé hat am, c6
mui dac trung rat nhe. D€ tan trong nudce, tan dugc trong etanol.
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Céng thirc cdu tao

O

H3CJ\
OH

Acid propionic

Doc tinh

Natri propionat

Vé6i acid propionic LDsy d6i voi chudt céng tring theo dudng tiéu hoa la
2.600mg/kg thé trong; vdi cac mudi natri, kali, calci, propionat it ddc hon.

Liéu heong sik dung

Acid propionic va cac mudi ciia n6 duoc dung dé chéng mdc trong san pham
phomat whey protein v6i lieu dung 3000 mg/kg.

Badng 6.29. Tdc ddng ciia mét sé chdt bao quan 1én vi sinh vit

moc

Chdt bdo qudn Mike gdy chét VSV bi tac dong Thiee pham
Acid propionic va 0,32% N4im méc Banh mi, banh ngot,
cac propionat mot so loai phomat
Acid sorbic va cac 0,2% Nam méc Phomat, siro, banh
sorbat ngot, nudc ngot
Acid benzoic va cac 0,1% Néim men va nim | Magarin, dd chua,
benzoat moc nudc qua
Parpbens 0,1% Néim men va nam | Nuéc qua, dd chua,

moc banh
SO, va sulfit 200+300ppm | Cac loai vi sinh vat Mat ri, trai cdy siy
Ethylen va propylen 700ppm Ném men va nam | Céc loai hat
oxyd moc
Diacetal natri 0,32% Nam mbc, con trung | Banh mi
Nisin 1% Vi khuan lactic va | Thit
Clostridium
Acid dehydroaxetic 65 ppm Cac loai coOn trung bau tdy, nudc qua
co dac
Nitrit natri 120 ppm Clostridium Thit
Acid carpylic - Nam méc Phomat
Format ethyl 15+200 ppm | N4m men va ndm | Tréi cly sdy
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3.13. Chit 6n dinh (Stabilizer)

Chét 6n dinh la phu gia thuc phém duoc sir dung voi muc dich duy tri sy phan
tan cua hai hay nhiéu thanh phan nham tao nén sy dong nhat cho san pham.

Bang 6.30. Céng thirc héa hoc va gidi han sir dung ciia cdc phu gia chat én dinh

sé Céne thire ho ADI/MTDIv
o Phu gia ong e nod Chirc nang (mg/kg the
INS hoc
trong)
1201 | Polyvinylpyrolid (CsHgNO)N Tac nhan lam trong, chat | ADI = 0+50
on on dinh, chat lam day, ta
duoc vién nén, tac nhan
phén tan
327 | Calci lactat CeH10Ca06.xH,O | Chat on dinh, dém, thirc | ADI khdng
(x=0-5) an cho nam men gioi han
332i | Kali CeH/KO;, Chét 6n dinh, dém, chat | ADI khéng
dihydrocitrat tao phirc kim loai, thirc gioi han
an cho nam men.
339i | Dinatri hydro Na,HPO, Chat on dinh, chat nhii | MTDI*=70
phosphat hoa, dém, chat tao két cau
340i | Kali dihydro KH,PO, Chét 6n dinh, dém, tac MTDI*=70
phosphat nhéan trung hoa, chat tao
phtrc lgim loai, thirc an
cho nam men
340ii | Dikali hydro K,HPO, Chat 6n dinh, chat dém, | MTDI*=70
phosphat chat tao phtrc kim loai,
thuc phdm cho nam men
341ii | Tricalci 10Ca0.3P,05.H,0 | Chét 6n dinh, chit chéng | MTDI*=70
orthophosphat dong von, dém
452v | Amoni HnioPiOsnes | Chat On dinh, tao phire | MTDI*=70
polyphosphat kim loai, chat nhii hoa
500ii | Natri NaHCO; Chéat on dinh, chat kiéem | ADI khéng
hydrocarbonat hoa, bot ndi, dém, chat gioi han
tao x0p
501i | Kali carbonat K,COs Chét 6n dinh, chat kiém | ADI khong
hoa giGi han
503ii | Amoni CHsNO; Chat 6n dinh, bot noi ADI khong
hydrocarbonat gioi han
508 | Kali clorua KCI Chat 6n dinh, gia vi, ADI khéng
chat tao gel, thirc an cho gi61 han

nam men
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* mg/kg thé trong tinh theo Phospho tir cdc nguén thiee pham
3.13.1. Polyvinylpyrolidon
Tén khéac: Povidon, PVP.

Bot trang tGi nau nhat, ché pham thuong mai gém 2 dang khéi lwong phén tir, gia
tri khoi lugng phan tr chung 1a trung binh cong gia tri khoi lugng phan tir cia 2 dang.
Tan trong nudc, etanol va clorofom; khong tan trong ete.

Céng thirc cdu tao

LA

|

CH
%,
CH, | =

? Liéu luong st dung Polyvinylpyrolidon khac nhau nhiéu giita cac nhom thuc
pham:

- Rugu vang tao va rugu 1€ mic du lugng cho phép 2 mg/kg;
- Bia va d6 udng tir malt mtc du lugng cho phép 10 mg/kg;
- Dam 40 mg/kg;
- Chét tao ngot 3000 mg/kg
- Keo cao su 10.000 mg/kg.

3.13.2. Calci lactat

Céng thirc cdu tao

HEC\HLCF ;58

CH
2

Bot tinh thé hozc hat nho mau tring dén kem, hdu nhu khéng mui. Dang
pentahydrat d6i khi c6 thé 1én hoa. Tan trong nudc, khong tan trong etanol.
3.13.3. Kali dihydrocitrat

Tén khac: monopotasium citrat; potasium citrat monobasic.

Céng thirc cdu tao

(1, — (00
b0—b—co?  x®
—CC0H
Tinh thé trong hodc bot tinh thé trang, khong mui. D& tan trong nudc, rat it tan
trong etanol.
Kali dihydrocitrat chii yéu ding trong nhém thuc pham whey va san pham whey
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dang kho (khong gdm whey phomat), mic str dung theo GMP.
3.13.4. Cdc muéi phosphat
a) Dinatri hydro phosphat

Tén khac: dinatri hydro phosphat; dinatri phosphat; dibasic natri phosphat;
dinatri orthophosphat.

Dinatri hydro phosphat ton tai & dang khan va dang hydrat ngdm nu6c. Tinh chat
cam quan cua cac dang nhu sau:

- Dang khan: Bot tring, khong mui, hao nuéc.
- Dang ngam 2 phan tir nude: Tinh thé trang, khong mui.

- Dang ngam 7 phan tir nude: Tinh thé tring, khong mui c6 thé 1én hoa hodc dang
bot hat nho.

- Dang ngam 12 phan tr nudc: Tinh thé hodc bot mau tring, khong mui, c6 thé
I&n hoa.

Dinatri hydro phosphat dé tan trong nuéc, khdng tan trong etanol.
b) Kali dihydro phosphat

Tén khac: potassium dihydro phosphat; monobasic potassium phosphat;
monopotassium monophosphat; potassium biphosphat.

Dang tinh thé khong mau, khong mui, dang hat tréng hodc dang bot tinh thé. D&
tan trong nudc, khong tan trong etanol.

c) Dikali hydro phosphat

Tén khéac: dipotassium hydro phosphat; dibasic potassium phosphat; dipotassium
monophosphat; dipotassium phosphat.

Dang b0t hat, tinh thé hodc khdi khong mau hodc c6 mau tréng; dang tan chay.
D¢ tan trong nudc, khong tan trong etanol.

d) Tricalci orthophosphat
Tén khac: calci tribasic phosphat; calci phosphat két tua.

_ Bao gom hdn hop véi cac ty 1& khac nhau cta cdc mudi calci phosphat, thanh
phan gan dung la 10Ca0.3P,0s.H,0.

Dang bot mau tring, khong mui, bén trong khong khi. Kho tan trong nudc, khdng
tan trong etanol, tan trong acid hydrocloric lodng va acid nitric loang.

e) Amoni polyphosphat

7 Hbn hop di thé cac mubi amoni cta acid polyphosphoric duoc tring ngung mach
thang c6 cong thuc chung: Hy:+2PrO3n41

Dang dung dich long. Tan hoan toan trong nudc

Céac mudi phosphat sir dung lam chét on dinh cho nhiéu dang thyc pham khac
nhau, kém theo nhiéu tic dung khac nhu chat chong dong von, chong oxy hoéa, diéu
chinh d6 acid... Liéu lugng st dung tir 440+2200mg/kg tuy loai thuc pham, ca biét co
thé 1én dén 6600mg/kg dung trong san pham duong bot hay 8800mg/kg ddi véi mudi.
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3.13.5. Cic muéi carbonat
a) Natri hydrocarbonat
Tén khac: Hydro carbonat; bdt nd; natri bicarbonat.

Khéi tinh thé hodc bot tinh thé tréng hodc khong mau. Tan trong nuéc, khong tan
trong etanol.

b) Kali carbonat

Kali carbonat co6 thé tdn tai duédi dang khan hodc dang hydrat hoa:
K,CO;.1%2H,0.

Bot dé hat 4m, mau trang, khong mui. Dang hydrat héa thuong gip 1a tinh thé
hodc hat nho trang, trong. Rat de tan trong nudc, khong tan trong etanol.

¢) Amoni hydrocarbonat
Tén khac: amoni hydro carbonat; amoni bicarbonat.
Cong thuce cau tao: NH,HCO;

Tinh thé tra'ing hodc bot tinh thé c6 mui amoniac nhe. D& tan trong nudc, khong
tan trong etanol.

Céac mudi carbonat ding lam chat 6n dinh str dung kha an toan va chi yéu cho
san pham whey va whey dang kho, bo.

3.13.6. Kali clorua
Tén khéc: sylvite; sylvine.

Tinh thé khéng mau hinh khéi 1ap phuong, ling tru hodc thon dai; hoic dang bot,
hat nh6 mau trang; khong mui. D€ tan trong nuéc, khong tan trong etanol.

3.14. Chit tao phirc kim loai (Sequestrant)

Chét tao phirc kim loai 1a phu gia thue pham dugc st dung voi muc dich kiém
soat luong cation kha dung trong thuc pham.
~ Cac chat phu gia thuoc nhom nay dién hinh 1a cac chat phosphat, cic anion trong
chat phu gia phosphat tao phtc véi ion kim loai hién dién trong dung dich; day
phosphat cang dai thi kha nang tao phtrc cang manh. Kha ndng tao phtc giam khi pH
tang.

Bdng 6.31. Céng thirc héa hoc va gidi han sir dung ciia cdc chat tao phire kim logi

S5 ADI/MTDI
INS Phuy gia Cong thurc hoa hoc Chure nang (mg/kg the
trong)
384 | Hon hop isopropyl Chat chéng oXy ADI =0+14
citrat hoéa, chat tao phuc
kim loai
385 |Calci dinatri C10H1,CaN;Na,Os. | Chit tao phic kim | ADI=0+2,5
ethylendiamintetraace- | 2H,0 loai, chat bao quan
-tat
386 |Dinatri CioH1sN,Na,0g - |Chat tao phiic kim | ADI=0+2,5
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ADI/MTDI

ISNOS Phuy gia Cong thuc hoa hoc Chure nang (mg/kg thé
, trong)
ethylendiamintetraace- | 2H,0 loai, tAc nh&n chong
-tat oxy héda, chat bao
quan
450ii | Tetranatri diphosphat Na,P,0; Chét dém, chit tao | MTDI* = 70
phuc kim loai, chat
nhii hoa
450v | Tetrakali K4P,0; Chét on dinh, chat | MTDI* =70
pyrophosphat nhil hoa, chat tao
phuc kim loai
4511 | Pentanatri triphosphat | NasO1oP3.x H,O Chét tao phuc kim
(x = 0 hodc 6) loai, chat tao ket
cau
45111 | Pentakali triphosphat KsO1oP3 Chét tao phuc kim | MTDI* =70
lqai, chét tao két
cau
452i | Natri polyphosphat | Na,0sPO(NaPO3)x | Chat nhii hoa, chat | MTDI* =70
PO;z;Na, tao phtrc k}m }oai,
chat tao két cau
452ii | Kali polyphosphat Hi+2PnOsnsa Chét nhil ho4, chat | MTDI* = 70
(cong thuc chung, | gitr d0 am, chat tao
n>?2) phuc kim loai, chat
tao két cau
452iii| Natri calci (NaPO;),_CaO | Chat tao phic kim | MTDI* =70
polyphosphat trong d6 n thuong | loai, chat 6n dinh,
a5 chat 1am noi, chat
nhti hoa, chat dinh
dudng
576 | Natri gluconat CeH12NaO Chét tao phtrc kim | ADI khong
lorai, thirc an cho gi61 han
nam men
577 | Kali gluconat CeH11KO4 Chat tao phl:IC kim ADI khong
loai, chat dieu gidi han

chinh d6 acid, chat
dinh dudng bo
sung, thirc an cho
men

* mg/kg thé trong tinh theo Phospho tir cdc nguén thiee pham
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3.14.1. Hén hop isopropyl citrat

Hon hop este cua acid citric v6i 2-propanol. Ché pham thuong mai la hén hop
monoisopropyl citrat, dugc phoi tron tir 38 phan isopropyl citrat vo1 62 phan 1a hon
hop mono va diglycerid, theo ty 1€ khoi lugng.

Céng thirc cdu tao

CHy— COUK.
HD—[|:H— COOR.
CH,— COOR.

Trong d6 R c6 thé 1a nhom isopropyl hodc hydro. Thanh p}lﬁn chinh cua 38 phan
hon hop isopropy! citrat la mono-isopropyl citrat (xap xi 25 phan), phan con lai la di-
isopropyl citrat (xap xi 9 phan) va tri-isopropy] citrat (xap xi 4 phan).

Thanh phan gan ding:

mono-isopropyl citrat: 27 phan khéi luong

di-isopropyl citrat: 9 phan khdi lugng

tri-isopropyl citrat: 2 phan khéi lugng

Dang ntra ran hoa 13n duoc v6i dau. Ché Phém thuong mai la hon hop mono-
isopropyl citrat c6 dang siro, khong mau, nhot, dé yén co6 the két tinh.

Tan trong nugc va etanol.
3.14.2. Calci dinatri ethylendiamintetraacetat, dinatri ethylendiamintetraacetat

a) Dinatri ethylendiamintetraacetat

Tén khac: Dinatri EDTA, dinatri edetat.

Céng thirc cdu tao

HOOCHLC, CH,CO0H

NCHCHA

- iMa

© OnCHLC CHyC00"

Bot tring t6i tring nga hodc hat két tinh khéng mui, mau tring. Rat dé tan trong
nudce, kho tan trong etanol.

b) Calci dinatri ethylendiamintetraacetat

Tén khéc: Calci dinatri EDTA, calci dinatri edetat.

Céng thirc cdu tao

©00c—cH, CH,— CO0°

HNCI—IECH;‘N: 2 Hg) . @
GDDC—zCHE/ CH,—CO
Dang hat két tinh mau tréng khong mui hodc bt tra'ing dén gﬁn tréng, hao nudc
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nhe. Dé tan trong nuéc, khé tan trong etanol.
3.14.3. Cdc muéi phosphat
a) Tetranatri diphosphat
Tén khéc: Natri pyrophosphat, tetranatri diphosphat.

Tetranatri diphosphat t6n tai dudi dang khan va dang decahydrat:
Na4P,07.10H,0.

Tinh thé tréng hodac khong mau; hoac dang hat nhd, bot tinh thé tra‘ing. Dang
decahydrat c6 the 1én hoa nhe trong khong khi kho. Tan trong nudc, khong tan trong
etanol.

b) Tetrakali pyrophosphat
Tén khéc: Tetrakali diphosphat; potassium pyrophosphat.

Dang tinh thé hodc hat hodc bot tinh thé khong mau hodac mau tra'ing; dé hat am.
Tan trong nudce, khong tan trong etanol.

c) Pentanatri triphosphat

Tén khéc: Triphosphat, penta natri tripolyphosphat, natri triphosphat, natri
tripolyphosphat.

Céng thirc cdu tao

Dang bot mau tréng hodc dang hat hoi 4m. Tan hoan toan trong nudc, khong tan
trong etanol.

d) Pentakali triphosphat

Tén khéc: Pentakali tripolyphosphat, Potassium tripolyphosphat.

Dang bt mau tra‘ing hodc dang hat va am. Tan hoan toan trong nudc.

e) Natri polyphosphat

Tén khac: Natri hexametaphosphat, natri tetrapolyphosphat, mubi Graham.

Thu duoc bang cach ndu chay va lam lanh ké tiép natri orthophosphat; mot nhom
cac hop chat gom cac polyphosphat vo dinh hinh, chu6i mach thang dugc tao thanh tir
cac metaphosphat, tan trong nudc.

Céng thirc cdu tao
Ma

0
MNagO-PO ED PO5Nay

X
Trongdox=2; 4 ;13 - 18, 20 — 100 hoac 16n hon

Dang hat hoac dang bot, khong mau hodc mau tréng, dang tiéu cau trong subt.
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Tan hoan toan trong nudc
f) Kali polyphosphat
Tén khéc: Kali metaphosphat.

7 Hoén hop di thév cac mudi kali cta cac acid polyphosphoric tring ngung mach
thang, cd cong thirc tong quat 1a Hy.,P,O3p41, trong d6 n khong bé hon 2.

Khéi mau tréng trong, dang manh, dang tinh thé hodc dang bot khong mui, khong
mau. Do hoa tan: 1 g hoa tan trong 100 ml dung dich natri acetat 4%.
g) Natri calci polyphosphat
Tén khéc: Natri calci polyphosphat, glassy.
Tinh thé trang, trong, hinh cau
3.14.4. Kali, natri gluconat
a) Natri gluconat
Tén khac: Natri gluconate
Céng thirc cdu tao
OH OH H CH
HOch—é—é—fE:—é—oooe Ne®
i on on -
Dang hat hoac bot tinh thé min mau trang dén nau. Rat dé tan trong nudc, it tan
trong etanol.
b) Kali gluconat
Tén khac: Potassium gluconat, potassium D-gluconat.
Céng thirc cdu tao
OH CH H OH
HOH £ — ¢ — (— G ook ®
H H OHH
Dang hat hoic bot tinh thé mau tring dén tring vang, khong chay, khong mui.

Badng 6.32. Liéu leong sir dung mot sé chat tao phire kim logi trong thuwc pham

S6 Liéu heong

INS Phuy gia Thuc phdm st dung

384 | Hon hop isopropyl citrat | - Dﬁu md dong, thuc vat; thit va san | 200mg/kg
pham thit, d6 udng co tao huong
- Chat béo dang phét va san pham | 100mg/kg

dang phét hon hop
385 | Calci dinatri - Bia, rugu va do udng c6 con 25mg/kg
ethylendiamintetraacetat | - Rau qua ngdm giam, 1én men 250mg/kg
- Ca va thuy san dong lanh 75mg/kg
450ii | Tetranatri diphosphat - Qua 1én men, nhil trong chat béo, 2200mg/kg
thit va san pham thit 880mg/kg
- Bo
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3.15. Chat xir Iy bot (Flour treatment agent)

Chat xu 1y bot 13 phu gia thuc pham dugce bd sung vao bdt nham cai thién chat
luong nudng hoac mau cho thyc pham.

Chrét xu ly bot thuong dung la azodicarbonamid hay con goi la azobisformamid;
c6 chi s0 INS 927a.

Cong thirc hoa hoc: C,H4N4O,
Céng thirc cdu tao
H W L
“M-C-M=N-C-N
H H
Azodicarbonamid & dang bot tinh thé mau vang dén d6 cam, khong mui; khéng
tan trong nudc, khong tan trong etanol; it tan trong dimethyl sulfoxyd.
Liéu luong sir dung toi da 45 mg/kg thuc pham.
3.16. Chat dén (Bulking agent)
7 Chat don 1a phu gia thyc pham dugce bd sung vao thanh phan chinh cta thyc
pham vdi gia tri nang lugng khong dang ké.
3.16.1. Cellulose vi tinh thé

Cellulose vi tinh thé con c6 tén goi khac 1a: mycrocrystallin cellulose; cellulose
gel; co chi s6 INS 4601; ADI khong gidi han.

Cellulose vi tinh thé 1a cellulose tinh khiét, dugc cat mach mot phan bang cach
xur ly alpha-cellulose, thu dugc nhu mot khoi bot nhdo tir cac nguyén li¢u thyuc vat
dang s¢i1 xu ly vdi cac acid vo co. Do polyme hoa thuong nho hon 400. Khong qua
10% tiéu phan c6 dudng kinh nho hon Spm.

Cong thirc hoa hoc : (C,H,,O;),

Cellulose vi tinh thé thuong & dang bot tinh thé tron chdy, min, mau tréng hoac
gan nhu trang, khong mui. Khong tan trong nudc, etanol, ete va cac acid v6 co loang.
It tan trong dung dich natri hydroxyd.

Ngoai chL:rc nang lam chat don, chat nhii hoa, Cellulose vi tinh thé con doéng vai
tro 1a cac chat 6n dinh, chat chong dong von, tac nhan phan tan.

3.16.2. Sap carnauba
Sap carnauba co chi s6 INS 903, ADI = 0+7 mg/kg thé trong.

Sap carnauba la sdp tinh luyén thu duogc tu la cua cay co_nhi¢t d6i Brazil
Copernicia cerifera (Arruda) Mart. [syn. C. purnifera (Muell.)]; 1a hon hop cua mot s6
hop chat hoa hoc, chu yéu 1a cac este, vi du nhu:

- Cé4c este mach thang (este giita cac acid mach thang c6 mach carbon chén tir
Cy4 den Cyg va cac rugu mach thang c6 mach carbon chan tir C3g dén Cay).

- Cac este alpha-hydroxy (este gita cac hydroxyl acid mach thang c6 mach
carbon chin tir Cy, dén Cpg, céc acid mach thang c6 mach carbon chin tir Cps dén Capg,
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va cac rugu don chitc mach thing c6 mach carbon chin tir Cy4 dén Cs4 va rugu diol
mach thang c6 mach carbon chan tir Cy4 dén Cay).

- Cac dieste cinnamic aliphatic (este gilta acid p-metoxy cinnamic va cac rugu
diol mach thang c6 mach carbon chan tir Cy4 dén Csy).

Ngoai ra ché pham ciing chira cac acid ty do (cac acid mach thing c6 mach
carbon chan tir C;; dén Cyg), cac ruou ty do (cac ruou mach thang c6 mach carbon
chan tir C39 dén Csy), cac hydrocarbon (mach thang c6 mach carbon 1€ tir C,7 dén Csy)
va nhua.

Vé cam quan, sdp carnauba c6 dang ran, cng, gion, mau vang nhat dén nau
sang, co vet nut trong. Khong tan trong nudc, it tan trong etanol sdi va tan trong ete.

Phuy gia sap carnauba c6 nhiéu chirc ning khic nhau nhu: chat lam béng, chat
don, chat diéu chinh dd acid, chat mang.

Liéu ding 200+5000mg/kg tuy loai thuc pham.
3.16.3. Natri alginat

Natri alginat c6 chi s6 INS 401; ADI khong gidi han.

Cong thirc hoa hoc:  (CgH7NaOg),

Céng thirc cdu tao

COOHa
CO0M CO0OM
COOFa
CO0M

G(1Cq) M(*Cy) M(*Cy)
14 14 5-14 5-14

— G{1Cy)

S6 lugng va trinh ty clia cac phan mannuronat va guluronat c6 thé thay doi trong
alginat ty nhién. Cong thirc trén chua the hién sy két hop voi nudc.

Natri alginat c6 dang hat, bot hodac sgi manh mau tra"mg dén vang nau. Tan cham
trong nudc, tao ra dung dich nhét. Khdng tan trong etanol va ete.

Chuc niang cta natri alginat 1a chat don, chat 6n dinh, chat 1am day, chat tao gel,
chat nhti hoa.

3.17. Chat khi day (Propellant)

Chat khi day 1a phu gia thuc pham dang khi dugc cho vao thyc pham.
3.17.1. Khi nito

Khi nito c6 chi s6 INS 941; ADI khong gi6i han

~ Nito' v6i ham luong oxy t0i da 1a 1%, chi phu hgp véi mot s6 doi tuong thuc
pham. Mot s6 doi tuong thuc pham khac yéu cau do tinh khiét cao hon (tuong ung voi
ham lugng oxy thap hon).

Cong thirc hoa hoc: N,
Nito cé dang khi hoac dang long khong mau, khong mui.
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Chtic nang: Tac nhan 1am lanh, chét khi day, khi ding trong bao goi.
3.17.2. Khi nito oxyd

Khi nito oxyd con c6 tén khac la: dinito monoxyd.

Chi s6 INS 942; ADI khong gidi han

Cong thitc héa hoc : N,O

Nito oxyd 1a chat khi khong mau, khong mui. D6 tan: 1 thé tich mau thi hoa tan
trong 1,5 thé tich nude (6 20°C, 760 mmHg).

Chtrc nang: Chét khi ddy, chat chéng oxy hoa, khi dung trong bao goi, chat tao
bot.

Khi nito va nito oxyd st dung cho c4c san pham sira va sita bo, rau cu dong lanh,
ca phé, che, nudc uong c6 dugce thao va do uong tir ngii coc liéu lugng st dung theo
GMP.

3.18. Ché pham tinh bt (Modified starches, Tinh bot bién hinh)

Ché phém tinh bot 1a dang tinh bot bién tinh bﬁng hd hoa, acid, kiém, enzyme,
oxy hoa....Iam thay (j()i tinh chat von c6 cua tinh bot. Ché pham tinh bot dugce gh‘mg
lam phu gia thuc pham vd&i muc dich lam day, 6n dinh, nhii hoa hay chi don thuan la
chat don.

Ché pham tinh bdt dung lam phu gia thuc pham gdm nhiéu loai tinh bot dugce xir
ly theo nhi€u cach khac nhau. Ung v&i moi loai s& st dung cho cac muc dich khac
nhau.

Tinh bot thuc phém co m@t hoac vai thudc tinh géc da duogc thay ddi do xur ly
phu hop véi GMP, theo mét s6 quy trinh nhat dinh.

Hau hét ché pham tinh bt dang bot khéng mui, mau trang hodc trang nhat. Tuy
thudc vao phuong phap sdy, cac bot ‘nay co thé gom cac hat tinh bot nguyén dang goc
hodc cac khéi gdbm nhiéu hat hodc néu ho hoa trude s& gdm dang vay, bot vo dinh hinh
hodc dang hat tho.

Chtrc nang: Ché pham tinh bot 14 chat 1am day, chat on dinh, chat don, chat nhil
hoa.
Badng 6.33. Cdc yéu cau ky thudt vé dg tinh khiét bé sung doi véi timg logi tinh bot
bién tinh bang hod hoc

S6 Loai tinh bot Tom lwoc phuwong phdp Yéu cau ky thudt doi véi san
INS bien tinh phdam cuoi cung
1400 | Dextrin, tinh bot | X1 Iy nhiét kho véi acid pH=2,5+7,0
rang HCI hoac acid ortho-H3;PO,
1401 | Tinh bot xirly | Xur Iy bang acid HCl hogc | pH = 4,8+7,0
bang acid ortho-H;PO, hoac H,SO,
1402 | Tinh bot xirly | Xir Iy bang NaOH hoic pH =5,0+7,5
bang kiem KOH
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S6 Loai tinh bot Tom luoc phuwong phdp Yéu cau ky thudt doi véi san
INS bién tinh phdm cudi ciing
1403 | Tinh bot tay Xtr ly bang acid peracetic va | Nhom carbonyl thém vao
mau hodc hydro peroxyd, hoac khong dugc qua 0,1%;
natri hypochlorit, hoic NaCl, | khong c6 du luong hoa chat;
hodc SO; hodc cac dang dugc | du luong SO, khong dugc
cho phép khac cua sulfit, qua 50mg/kg; du luong
hodc kali permanganat hodc | mangan khong dugc qua
amoni persulfat 50mg/kg.
1404 | Tinh bdt oxy Xir Iy bang natri hypochlorit |Cac nhoém carboxyl khéng
hoa dugc qua 1,1%; Du lugng
SO, khong dugc qué 50mg/kg
1405 | Tinh bot xtr Iy | Xt ly trong dung dich nudc | Du lugng SO, khong dugc
bang enzyme & nhiét 46 dudi diém tao keo | qua 50mg/kg
véi mot hodc nhiéu enzyme
thuy phan tinh bdt danh cho
thyc pham
1410 | Tinh bdt don Este hoa bang acid ortho-
(monostarch) H3PO,, hoac natri hoac kali
phosphat ortho-phosphat, hoac natri
tripolyphosphat Ham lugng phosphat tinh
1412 | Tinh botkép | Este hoa bing natri theo phospho khong duoc
. ) - qua 0,5% do6i véi tinh bot
(distarch) trimetaphosphat hodc A S Al ot
phosphat phospho oxychlorid khoai tay hodc bot mi, va
khong dugc qué 0,4% doi
1413 | Tinh botkép | Két hop cac xi Iy déi véi voi tinh bot khac.
(distarch) monostarch phosphat va
phosphat da distarch phosphat
phosphat hoa
1414 | Tinh bot kép Este ho bang natri Céc nhém acetyl khong duge
(distarch) trimetaphosphat hodc qua 2,5%; ham lugng
phosphat phospho oxychlorid két hop | phosphat tinh theo phospho
acetylat v6i este hoa bang anhydrid | khong duoc qua 0,14% doi
acetic hodc vinyl acetat véi tinh bdt khoai tay hodc
bot mi, va khong dugc qua
0,04% ddi véi tinh bot khéc;
va vinyl acetat khong dugc
qua 0,1mg/kg.
1420 | Tinh bot acetat | Este hod bang anhydrid Céc nhom acetyl khong dugc

acetic hodc vinyl acetat

qua 2,5%
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S6 Loai tinh bot Tom lwoc phuwong phdp Yéu cau ky thudt doi véi san
INS bién tinh phdm cudi cing
1422 | Tinh bot kép Este hoa bang anhydrid Céc nhom acetyl khong dugc
(distarch) adipat | acetic va anhydrid adipic qua 2,5% va cac nhém
acetylat adipat khong dugc qua
0,135%
1440 | Tinh bt Este hoa bang propylen Céc nhom hydroxypropyl
hydroxypropyl | oxyd khong dugc qua 7,0%;
propylen chlorohydrin khong
duogc qua 1 mg/kg
1442 | Distarch Este hoa bang natri Céc nhom hydroxypropyl
phosphat trimetaphosphat hodc khong dugc qué 7,0%;
hydroxypropyl | phospho oxychlorid két hop | propylen chlorohydrin khong
v6i este hoa bang propylen | duoc qua Img/kg va du
oxyd lugng phosphat tinh theo
phosphor khong dugc qua
0,14% dbi v6i tinh bot khoai
tay hoac bot mi, va khong
dugc qua 0,04% dbi voi tinh
bot khac
1450 | Tinh bot natri Este hoa bang anhydrid Céac nhom octenylsuccinyl
octenylsuccinat | octenylsuccinic khong dugc qua 3%; va du
luong acid octenylsuccinic
khong dugc qua 0,3%

Céc ché pham tinh bot khong tan trong nudce lanh (néu khong ho hod trude), tao
thanh dung dich keo nhét dién hinh trong nudc ndng; khdéng tan trong etanol.

3.19. Enzyme

Céc ché phégn enzyme dung lam phy gia thyc pham phai phd hop véi cac yéu cau
ky thuat chung doi véi cac che pham enzyme sur dung trong qua trinh che bien thuc
pham.

3.19.1. Piéu Kign dé sir dung enzyme trong cong nghiép thuc pham

Cao.

- Qua trinh phai don gian, dé thuc hién

- Ché pham enzyme phai ré

- Enzyme c6 hoat tinh cao, c6 thé hoat dong trong diéu kién co chit c6 néng do

- Phai biét 15 cac diéu kién tdi thich dé cac enzyme cO hoat tinh cao: pH, nhiét
dog, thoi gian, nong do co chat.

3.19.2. Vai tro ky thudt ciia enzyme trong ché bién thwc phim

- Chuyén hoa cac san pham ty nhién
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; ) ) Amylase .
Vi du : Tinh bot > Dextrin, Maltose, Glucose
Glucoamylase

- Bao quan thuc phdm

. 0, . .
Vidu: Glucose > Acid gluconic + H,0,
Glucose oxydase

(Loai bo glucose va O, trong thyc pham)
- Cai thién cAu tric va do bén san phém
Vi du : Amylase lam tang d0 nd cua banh mi
Protease lam tdng do don cua banh bich quy
- Cai thién chét lugng cam quan ciia san pham
Tinh bot Glucose Fructose
Glucoamylase Isomerase
(d6 ngot = 0) (d6 ngot = 0,6) (d6 ngot=1,4)

Amylase va Protease : Lam tdng cuong phan ing Mailard, nén s€ cai thi¢n mui,
vi ctia banh bich quy.

- Thyc hi¢n qua trinh k¥ thuat

Vi du : Depolymer hoa cac hop chat cao phan tir boi enzyme thuy phan nhu
pectinase ph?ln hﬁy pectine, dé lam gidm d¢ nhot cua dung dich, tao thuan lgi cho qua
trinh loc, chong két tua keo,v.v...

3.19.3. Dj tinh khiét can cé ciia cdc ché phiam enzyme

Bang 6.34. Cdc chdt gdy 6 nhiém doi véi enzyme vi sinh vt va gi6i han kj thudt

Chdt gdy 6 nhiém Gidi han ky thudt
As 3 mg/kg

Pb 10 mg/kg

To6ng kim loai ning 50 mg/kg
Aflatoxin 5 mg/kg
Pseudomonas Khéng cé
Samonella 0/25¢

Coliforms 30/10g

Hoat tinh khang sinh Khong co

(nguon: Food additives- A. Larry Branen, P.Michael Davidson, Seppo Salminen, Jonh
H.Thorngate 111 — Marcel Dekker,Inc. - 2002)

3.19.4. M{jt s6 enzyme thwong siv dung
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Badng 6.35. Mot s6 ché phdam enzyme sir dung tai Viét Nam

Enzyme Nguon khai thac

Amylase Asp.oryzae, Asp.niger
Glucose oxydase Asp.niger

Carbohydrase ctia malt Malt dai mach

Protease Asp. Oryzae

Rennet (Renin) Bacillus cereus, da day con bé

a) a-amylase va glucoamylase
Alpha- amylase va glucoamylase c¢6 chi s6 INS 1100

Alpha- amylase va glucoamylase duoc tao ra bang cach 1én men c6 kiém soat cac
chung khong gay doc va khong giy bénh ctia Aspergillus oryzae va dugc phan tach tir
moO1 truong nuoi cay.

Céac hoat chét

- Alpha-amilase (tén khac: diastase, ptyalin, glycogenase)

- Glucan 1,4-alpha glucosidase (tén khac: amyloglucosidase, maltase acid, alpha-
glucosidase cua lysosom, exo-1,4-alpha-glucosidase)

Céc phan tng dugc xuc tac

- Alpha-amylase thuy phan cac lién két 1,4-alpha-glucosid trong polysaccharid
sinh ra dextrin, oligosaccharid va glucose.

- Glucoamylase thay phan cac lién két 1,4-alpha- va 1,6-alpha-glucosid trong
polysaccharid tao ra glucose.

Alpha- amylase va glucoamylase c6 dang bot vo dinh hinh mau vang nau hoac
dang 16ng mau vang nau dén nau dam co thé phan tan trong dich pha loang (tinh khiét
ding cho thuc pham) va co thé chira chat 6n dinh va chit bao quan; tan trong nudc,
kho tan trong etanol va ete.

Céc ché pham enzyme nay dugc st dung trong qua trinh thuy phan ngi cde va
tinh bot; trong qua trinh ché bién cac san pham rau qua, dd udng, duong, cac san pham
banh keo va mat ong.

b) Protease (tir ndm)
Protease c6 chi s6 INS 1101(i)

Protease duoc tao ra bang cach 1én men c6 kiém soat cac ching khong gay doc
va khong gay bénh cua Aspergillus oryzae va dugc phan tach tir moi truong nuodi cay.

Céc hoat chat: Cac peptidase nodi va ngoai.
Céc phan tng dugc xuc tac

1. Thay phan céc protein tai dau N dé giai phong ra cac amino acid.
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2. Thay phan cac protein c6 chta cac lién két serin peptid.
3. Thay phan cac protein c6 chua lién két acid aspartic.

Protease c6 dang bot vo dinh hinh tir tring nhat dén vang nau c6 thé phan tan
trong mdi truong phan tan hoac chat mang (tinh khiet dung cho thuc pham; c6 the
chtra chat 6n dinh va chat bao quan; tan trong nudc va kho tan trong etanol va ete.

Ché pham Protease dugc str dung trong qua trinh ché bién san pham thit va thay
san, d0 udng, sup va nudc dung, cac san pham sita va banh keo.

c) Papain va bromelain
Papain c6 chi s6 INS 1101(ii); bromelain c6 chi s INS 1101(iii)

Papain va bromelain la nhitng enzyme thily phan protein c6 nguén gbc thuc vat.
Papain chiét rat tur qua du du Carica Papaya (L) (Fam.Caricaceae), bromelain dugc
chiét rut tir qua dira Ananas comosus va Ananas bracteatus (L).

Céc hoat chat gdbm: papain (papaya peptidase I, proteinase cystein, protease thiol)
va chymopapain (proteinase cystein, protease thiol), bromelain (proteinase cystein,
protease thiol).

~ Cac enzyme nay thuy phan cac polypeptid, cac amid va este, ddc bi¢t tai cac lién
ket cua cac amino acid kiem tinh, hoac leucin hoac glycin, tao ra cac peptid voi phan
tur luong thap.

Papain va bromelain ¢ dang bot vo dinh hinh c6 mau trang dén vang nau nhat;
papain con ton tai ¢ dang long. Cac ché pham enzyme nay tan trong nudc cho dung
dich tir khong mau dén vang nhat va déi khi c¢6 mau trang duc; khdng tan trong con,
chloroform va ete.

Ché pham enzyme papain va bromelain dugc sir dung trong qua trinh xur 1y thit
bo, ché bién thit, ché bién ngii coc va san xuat dich thily phan protein.

d) Gluco-oxydase (glucooxidase) va catalase tur aspergillus niger

Tén khac: Glucose,oxyhydrase, glucose dehydrogenase hiéu khi, notatin, hay
glucose dehydrogenase hiéu khi.

INS 1102

Gluco-oxydase va catalase tir asperillus niger 1a cac ché pham enzyme duoc tao
ra trong qua trinh nuéi nam Aspergillus niger var.

Hoat chéat:
1. Glucose oxydase (glucooxydase)
2. Catalase
Céc phan tng dugc xuc tac
1. 3-D-glucose + O, D-glucono-delta-lactone + H,0,
2. H,0, + H,0, 2H,0 + O,

Ché pham enzyme c6 dang long c6 mau trang nhat dén mau nau; tan trong nudc
va khéng tan trong etanol, chlorofom va ete.

Ché pham enzyme nay duoc sir dung trong qua trinh ché bién sira, pho mat,
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trimg, do udng va sa lat.
3.20. Chat 1am béng (Glazing agent)

CI}ét lam bong 1a phy gia thyc pham duogc cho thém vao bé mit phia ngoai cua
thyc pham nham tao d6 bong hoac tao 16p bao vé.

3.20.1. Sap ong (Beeswax)
Sap ong con goi 1a Beeswax; ¢6 chi s6 INS 901

Sap ong duoc 14y tir to ong mat (ho Apidae, vi du Apis mellifera L) sau khi da rat
hét hoic ly tdm hét mat ong. T6 ong dugc lam chay voi nudc nong, hoi nude hodc
phot du6i anh mat tro1, sau do san pham da tan chay dugc loc va dong thanh banh sap
ong vang. Sap ong trang thu dugc bang cach tdy trang sap ong vang dung cc chit oxy
héa nhu hydro peroxyd, acid sulfuric, hay 4nh sang mit trdi. Sap ong 1a mot hon hop
cac este cua cac acid béo va rugu no, cac hydrocarbon va acid béo ty do, va c6 mot
phan nhé cac ruou no ty do.

Sap ong vang: chat ran mau vang hodc niu sang, khi lanh thi d& v&, khi v tao
thanh miéng m¢ dyc, dang hat, khong c6 dang tinh thé, & nhiét d6 khoang 35°C tré
nén mém déo. C6 mui dac trung cua mat ong.

Sap ong tring: chat rin mau tring hay mau trang nga (16p mong thudng trong
mo), c6 mui nhe ddc trung ciia mat ong.

Chtc ning chinh cua sap ong la chat 1am bong, ngoai ra nd con co tac dung 1am
chat giai phéng, chat on dinh, chat tao ket cau cho keo cao su, chat mang cho phu gia
thuc pham (bao gom mang huong va mang mau), chat lam duc.

Sap ong khong tan trong nudc, it tan trong ruou va rat dé tan trong ete.
3.20.2. Sap candelila

Sap candelila co chi s6 INS 902.

Sap candelilla tho thu duoc bang cach dun sbi cac nhanh khé cua ciy candelilla
(Euphorbia antisyphilitica) trong nudc da dugc acid hda bang acid sulfuric d¢ giai
phong ra sap. Sap tan chay nay sau d6 dugc loai béo va dé cho dong dac lai, ti€p theo
duogc tinh ché bang cach xtr ly véi acid sulfuric va qua cac cong doan €p - loc.

Séap candelilla vé co ban chira céc alkan mach thang c6 s6 carbon 1é (Cye dén Cas)
Vi cac este cia cac acid va cac rugu c6 mach carbon chan (Cyg dén Cz,). Cac acid tu
do, rugu tu do, sterol, keo trung tinh va cac chat khoang cling c6 mat.

Sap candelilla c6 dang chat ran, cimg, gion, bong mau nau hoi vang, c6 mui
thom khi 1am nong; khong tan trong nude nhung tan dugce trong toluen.

Chire nang: Chét lam bong, chat tao két cau cho keo cao su, chat phi bé mit, chat
mang cho phu gia thuc pham (bao gom mang huong va mang mau), chat lam duc.

3.20.3. Shellac
Shellac ¢6 chi sb INS 904.

Shellac 1a nhua polyeste thu duoc tir canh kién do, chat nhua tiét ra tir loai con
tring Laccifer (Tachardia) lacca Kerr (Ho Coccidae). Shellac da tdy mau thu duoc
nhd qua trinh hoa tan canh kién do trong dung dich Na,COs trong nudc, sau dé tay
mau bang natri hypochlorid, két tia canh kién do da tdy mau bang dung dich H,SO,
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lodng va say kho; shellac di tiy mau khong chira sap duoc diéu ché bang cach xir Iy
tiép, theo do sap dugc tach ra bang céch loc.

Shellac d3 tdy mau: dang nhwa hat vo dinh hinh c6 mau tring t6i vang nhat;

Shellac d3 tiy mau khong chira sap: dang nhya hat vo dinh hinh c6 mau vang
séng. Shellac khéng tan trong nudc; tan cham trong etanol; it tan trong aceton va ete.

~ Ngoai chirc nang chat 1am bong shellac con 1am chat phu bé ngoai cho thuc
pham.

3.20.4. Diu khodng

‘ Con cé tén khac la: parafin long, liquid petrolatum, dau khoang cho thuc pham,
dau khoang trang; c6 chi so INS 905a.

Dau khoang 14 hdn hop cila cac hydrocarbon 16ng naphthalin va parafin da tinh
ché voi diém soi trén 350°C; thu duoc tr cac cong doan tinh ché dau khoang tho khac
nhau (vi du: chung cét, trich ly va két tinh) va lam sach tiép bang acid va/hodc xir 1y
hydro héa c6 xuc tac; c¢6 thé chita cac chat chong oxy hoa dugc chip thuan ding cho
thyc pham.

Vé mat cam quan, dau khoang c6 dang dau 1ong khong mau, trong sudt, phét ra
huynh quang dudi dnh sdng ban ngay; khong mui; khong tan trong nudc, it tan trong
etanol nhung tan trong ete. Khi d6t, dau khoang sé tao ra ngon Itra sang chéi va c6 mui
gibng mui parafin.

Chtic nang cua dau khoang dung 1am chat 1am béng, chat chéng dinh, chét boi
tron, chat phu bao v¢.

3.20.5. Sdp vi tinh thé
Con goi 1a Sap dau md; c6 chi s6 INS 905c.

Sap vi tinh thé 1a hdn hop tinh ché cta cac hydrocarbon bo hoa, ran chu yéu l1a
parafin nhdnh, thu dugc tir dau moé.

C6 dang sap khong mau hodc tring, hoi trong md, khong vi va khong mui; khong
tan trong nudc, tan rat it trong etanol, it tan trong diethyl ete va hexan.

Chtic nang: Chat gum cao su, chat phi bao vé, chit chdng tao bot, chat lam bong.
3.21. Chit lam day (Thickener)

7 Chat 1am day 13 phu gia thuc pham dugc sir dung dé lam ting d6 nhdt cia thuc
pham.

3.21.1. Acid alginic va cdc mudi alginat

Acid alginic va cac mudi kali, calci, amoni alginat, propylen glycol alginat 1a
nhitng chat lam day, ngoai ra mgt so chat con c6 chure ndng khac 1a chat 6n dinh, chat
tao gel va chat nhii hoa.

Cong thirc hoa hoc va chi s INS cua acid alginic va cac mudi ctia né nhu sau:
Acid alginic: INS 400, cong thirc hoa hoc (CgHgOg)y,

Kali alginat: INS 402, cong thirc hda hoc (CgH7KOg),

Amoni alginat: INS 403, cong thirc hda hoc (CgH11NOg),
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Calci alginat: INS 404, cong thirc hoa hoc (CsH;Cay20¢),
Propylen glycol alginat: INS 405, cong thirc hoa hoc (CqH1407), (da este hoa)

Acid alginic ty nhién thu dugc bang cach thuy phéan keo polysaccarid tir cac loai
rong bién nau (Phaeophyceae). N6 1a mot polyme mach thing gom chu yéu cac
monome cua acid B-1,4-D-manuronic va acid a-1,4-L-guluronic. Ca&c monome nay
thudng dugc sip xép thanh cac doan polyme dong thé va cac doan polyme di thé gom
acid manuronic va acid guluronic xen k& nhau.

Acid alginic va cac mudi alginat déu co dang hat, bot hodc sgi manh mau tra"mg
dén vang nau. Kali va amoni alginat tan cham trong nudc, tao ra dung dich nhot,
khong tan trong etanol va ete. Trong khi do, calci alginat it tan trong etanol, tan cham
trong dung dich natri polyphosphat, natri carbonat va cac chat két hop duoc véi ion
calci, khong tan trong nudc va ete.

Propylen glycol alginat la este cua acid alginic véi 1,2-propan-diol, trong d6 mot
s nhém carboxyl bi este hoa véi propylen glycol, mot s6 khac trung hoa voi kiém con
lai 1a tu do. Propylen glycol alginat tan trong nudc, tao ra dung dich nhét, keo; tan
trong hdn hop dung méi etanol/nudc dén 60% tiy thuéc mirc d este hoa.

3.21.2. Agar (thach)

Agar 1a hop chit keo khd uwa nudc chiét xuit tir loai tao bién thudc 16p
Rhodophyceae. No la mot polysaccharid gdm céc tiéu phan D- va L-galactose. Ctr
khoang 10 tiéu phan D- -galactopyranose c¢6 mot nhom este sulfat. Cation calci,
magnesi, kali, natri cling co thé lién két voi polysaccharid nay.

Vé mit cam quan, agar khong mui hodc c6 mui dic trung nhe. Agar thd thuong
1a hon hop nhiéu dang mang mong, dinh; hoac bdt, hat dang vay, miéng. Co6 mau cam
vang nhat hodc vang xam dén vang nhat hodc khong mau. Dai khi hat 4m va gion khi
kho. Bot agar ¢6 mau tring, tring vang, vang nhat. Khong tan trong nudc lanh, tan
trong nudc nong.

3.21.3. Carrageenan

Carrageenan la thach tring tir rong bién Ailen (tir loai Chondrus spp.);
Eucheuman (tir loai Eucheuma spp); Iridophycan (tir loai Iridaea spp.); Hypnean (tur
loai Hypnea spp.); Furcellaran hoac agar BPan Mach (tur loai Furcellaria).

Carrageenan la polysacarid do cac gbc D-galactose va 3,6 anhydro-D-galactose
ket hop nhau bang lién két 3-1-4 va a-1-3 luén phién nhau.

Carrageenan thu dugc tir qué trinh chiét rong bién bang nudc hoic dung dich
kiem loang thuong c6 dang bot tho té1 min, mau hoi vang hodc mau ndu vang toi
trang, hau nhu khong mui.

Carrageenan khong tan trong etanol; tan trong nudc ¢ nhiét do khoang 80°C, tao
dung dich nhét trong hodc hoi trang stra, chdy dé dang; tan trong nudc dé dang hon
néu trudc d6 dugc lam am bang con, glycerol hodc dung dich nudc bao hoa cua
glucose hoac cua saccharose.

3.21.4. Cac loai gom
a) Gom dau carob

GoOm dau carob, tén goi khac 1a locust bean gom, carob gom; chi s6 INS 410.
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Go6m dau carob xuat xir 1a ndi nhil cta cac hat Ceratonia siliqua (L) Taub. (Fam.
leguminosae) chii yéu bao gém cac polysacarid c¢6 khéi luong phan tir cao (khoang
50.000 — 3.000.000) chu yéu 1a cac galactomannan. Cac hat dugc tach vo ngoai, sau do
nhan hat duoc xtr 1y véi acid sulfuric lodng & nhiét 46 cao hodc rang, tiép theo 1a xay
va sang hat dé thu duoc nodi nhi. Goém duoc 1am sach bﬁng cach rtra voi etanol hoac
isopropanol hodc hoa trong nudc s6i, sau d6 loc roi 1am bdc hoi dung méi va say kho.

Gom dau carob c6 dang bot mau trang dén mau tring hoi vang, gan nhu khong
cd mui; khdng tan trong etanol.

Ngoai chtrc nang 1am day, gém dau carob con 1a chét on dinh, chét nhii hoa.

b) G6m guar

GOm guar c6 chi s INS 412; gdm guar hay con goi 13 gdbm cyamopsis, guar
flour, xuat xir 1a ngi nhii cua cac hat tir cay Cyamopsis tetragonolobus (L) Taub. (Fam.
Leguminosae) bao gom cac polysaccharid c6 trong lugng phén tir cao (khoang 50.000
— 8.000.000) gdm cac galactomannan; ty 1¢ manose: galactose la 2:1. Gom dugc lam
sach bang cach rtra vdi etanol hoac isopropanol hodc hoa trong nudce séi, sau do loc, co
va say kho.

GOm guar ¢ dang bot roi mau trang dén mau trang vang, gan nhu khong c6 mui.

GOm guar duoc dung 1am chit 1am day, chét 6n dinh, chét nhii hoa.

c) GOm tragacanth

G6m tragacanth co chi s6 INS 413.

GOm tragacanth thu dugc tir viée sdy kho dich tiét ra tir than va canh cia cdy
Astragalus gummifer Labillardiere va cac cdy ho dau khac & Tiéu A, thudng bao gom
cac polysaccharid c6 khéi luong phan tir cao (galactoarban va polysaccharid cé tinh
acid), Gom tragacanth thuy phan tao ra acid galacturonic, galactose, arabinose, xylose
va fucose; mot lvgng nho rhamnose va glucose (duoc chuyén hod tir cac vét tinh bot
hoac cellulose).

GO6m tragacanth khong nghién thuong co6 dang manh det, 14, phang hoic cong
hodc dang manh xoan c6 do day 0,5+2,5 mm va dai téi 3 cm; mau trang t6i vang nhat,
nhung mot sé manh co thé c6 mau do nhat; cac manh cimg, dé gy nho; khong mui.
Gom dang bot mau trang cho dén Vang nhat hoic mau nau hoi héng (mau niu vang
nhat). Cho 1g mau gbém tragacanth vao trong 50ml nuéc n6 s& truong nd tao thanh
dich dic nhay, tron, mau tring duc; gdm tragacanth khong tan trong etanol va khong
truong nd trong etanol 60% (w/v).

Céc ché phim thuong mai co thé chira cac vat la nhu manh vo cy thi phai loai
bo trude khi st dung cho thuc pham. Gom tragacanth con la chat nhit hoa va chat o6n
dinh.

d) Gém arabic (gém A rdp)

Tén khac: Gom arabic (Acacia senegal), gom arabic (Acacia seyal), Acacia gum,
arabic gum; chi so INS 414.

GOm arabic thu duoc khi sdy kho dich tiét ra tir than va canh cta cdy Acacia
senegal (L) Willdenow hoac tur cay Acacia seyal (fam. Leguminosae) thudc ho dau.

GoOm arabic thudng bao gdm céc polysaccharid c6 trong luong phan tir cao va
285



cac muoi Ca, Mg, K cua chung, khi thuy phan s€ tao ra arabinose, galactose, rhamnose
va acid glucuronic. Cac ché pham thuong mai c6 thé gom ca cac chat la nhu cat va cac
manh vo cay, cac chat nay phai dugc loai bo trudc khi cho vao thyc pham.

GOm arabic (Acacia senegal) 1a chét ran ¢6 mau trang nhat dén nau da cam, khi
be gdy tao cac khe gy trong. Dang t6t nhat 13 dang hat hinh cau c6 céc kich c& khac
nhau véi ket céu bé mit san sui. Khi nghién, cic manh c6 mau tring nhat hon va xuat
hién mau tring trong.

GOm arabic tir cdy Acacia seyal gion hon gom arabic tur cdy Acacia senegal co
cac hat dang hinh cau. GOom arabic 0 san trén thi truong ¢ dang vay mau trang dén
trang nga, dang hat, dang bot, dang 6ng hodc dang nguyén liéu duoc say phun.

1g gom arabic hoa tan duoc trong 2 ml nudc cho dung dich chdy dé dang va c6
tinh acid khi thir bang quy; gom arabic khong tan trong etanol. Gom arabic rat 6n dinh
trong moi truong acid, dugc stir dung rat tot dé lam bén cac chat c6 mui thom ctia nude
qua.

e) GOm xanthan

Chi 50 INS 415

Go6m xanthan 1a polysaccharid c6 khdi luong phan tir cao dugc tao ra trong quéa
trinh 1én men hiéu khi cac glucid don gian boi vi khuan Xanthomonas campestris. Sau
d6 két tia tryc tiép xanthan gom bang etanol hoic isopropanol rdi say kho va nghién.
Xanthan do cac D - glucose va D — mannose vai acid D — glucuronic va acid pyruvic
tao nén. Vi c6 mat acid glucuronic va acid pyruvic lam cho xanthan c6 mét dac tinh
anion dang chu y. Trong cac san phim thuong mai, cac chiic acid nay duoc trung hoa
bang céc cation Na*, K* hoac Ca*

GOm xanthan c6 dang bdt mau kem; tan dugc trong nudc; khong tan trong
etanol.

Ngoai chirc nang lam day, xanthan con la chit on dinh, chit nhii ho4, chat tao
bot.

f) Gbm karaya

Tén khac: sterculia, gom sterculia, kadaya, katilo, kullo, kuterra; chi s6 INS 416;
ADI "khong gidi han"

GOm karaya la nhya kho thu dugc tir than va canh cua cay Sterculia urens
Roxburgh va céc chi Sterculia khac (Ho Sterculiaceae) hoac tir Cocholospermum

gossipium A.P. De Candolle hoac cac chi khac cua loai Cocholospermum (Ho
Bixaceae).

GOm karaya thuong & dang céac polysaccarid cao phan tor dugc acetyl hoa, khi
thuy phan tao ra acid galacturonic, galactose, rhamnose cung véi mét lugng nho acid
glucuronic.

Ché pham gdm Kkaraya tho c6 dang giot 1& voi cac kich thuéc khac nhau va cac
manh v& khong dong déu c6 vé ngoai dang ban tinh thé dac trung; mau vang nhat hodc
nau hong, trong mo; cing va rap.

O dang bt gdm cd mau xam nhat dén anh héng, c6 mui dac trung cua acid
acetic. Ché pham thuong mai c6 thé c6 tap chat (vo cay) can loai bo trudc khi s dung
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trong thuc pham. Khi ngdm 2g miu trong 50ml nudc, gom karaya truong nd tao ra gel
dang hat nhay, mau hoi duc, quanh; c6 tinh acid khi tht bang quy; khong tan trong
etanol.

g) GOm tara
GOm tara con goi la peruvian carob; chi s6 INS 417; ADI "khong gidi han"

GOm tara thu duoc bang cach nghlen min phan noi nhii ctia hat cay Caesalpinia
spinosa (Ho Leguminosae); thuong gom céc polysaccarid phan tir luong 16n cau tao
chu yéu tir galactomannans. Thanh phan chinh gdm chudi mach thang cac tiéu phan
(1,4)-beta-D-mannopyranose gin véi cac tiéu phan alpha-D-galacto-pyranose theo cac
lién két 1-6; Ty s6 mannose/galactose trong gém tara 1a 3:1. (Trong gom dau carob ty
sd nay 1a 4:1 va gém guar 1a 2:1).

GOm tara c6 dang bot tring hodc gan nhu trang, gan nhu khoéng mui; tan trong
nude, khong tan trong etanol.

Chuc ning: Chat lam day, chat 6n dinh.
h) Gom gellan
Chi s6 INS 418.

Go6m gellan 13 mot polysaccharid ngoai bao c6 khéi lugng phan tir cao duoc san
xudt bai qua trinh 1én men hiéu khi tir chung vi khuan Pseudomonas elodea trong moi
truong carbohydrat pH =7, t° = 30°C ; thu hoi bang cach két tua trong isopropyl alcol,
sdy kho va nghién. Polysaccharid c6 khéi luong phan tr cao cdu tao tir mot
tetrasaccharid 1dp di lap lai gdm mdt don vi rhamnose, mét acid glucuronic, va hai don
vi glucose. Khoang 25% don vi tetrasaccharid c6 mang nhom acetyl & Cg ctia mot goc
-D-glucose.

GOm gellan c¢6 dang bot mau tring nhat; tan trong nudc, tao thanh dung dich
nhét; khong tan trong etanol. Gom gellan c6 thé tao gel & nong do rat thap tir 0,05%.
Su tao gel s€ xay ra khi phan tan trong nudc néng va cd mat cac ion mot hoa tri hodc
hai hoa tri. Gel gellan bén chiu dugc pH acid, nhiét d6 va cic enzyme co mit trong
thuc pham Dang chu y 1a lugng tac nhan tao gel thém vao cang nho thi huong va vi tur
san pham di ra tiép xtic voi hdc miéng cang nhiéu.

3.21.5. Pectin
Chi s6 INS 440

Pectin bao gom chi yéu 1a acid polygalacturonic di dugc metyl hoa mot phan co
cac don vi L-thamnose ndi vao bang lién két o-1-2 1am chéch truc cia mach thang di
mot goc 90 do, chirc rugu & C, va C; cua cac acid galacturonic c6 thé dugc acetyl hoa.
Ngoai ra con ¢ cac mach bén do cac dudng trung tinh galactose, arabinose ndi vao
cac don vi rhamnose tao nén. Pectin thuong thu nhan duoc bang nudc chiét cac loai
nguyén li¢u thyc vat an dugc nhu tdo hay qua c6 mui (citrus); metanol, etanol va
isopropanol dugc su dung lam chat két tha c6 thé khir metyl cac pectin bang acid hay
bang kiém. Khi khir metyl bang amoniac thi c6 thé thu duoc dang amid.

San pham pectin thuong mai thudng duoc pha lodng véi duong nhﬁm muc dich
chuan hod. Ngoai cac loai dudng, pectin c6 thé duogc tron véi cac loai mu01 dung cho
thyc pham khi can nham kiém soat pH va tao ra cac dic tinh mong mudn. Thong tin
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thuong mai cta san phém duogc chi ro gia tri pH, mac do tao gel, 6 nhdt, muc do este
hoé va céc dac trung ky thuat.

Pectin c6 dang bot mau tréng, hoi vang, hoi xam hodc hoi nau; tan trong nudc,
khong tan trong metanol, etanol va isopropanol.

Pectin thuong c6 kha ning tao gel & pH 3,1+3,4 va nong do dudng phai > 60%.

Pectin c6 do metyl hoa thap thi c6 thé tao gel trong méi trudng kém acid song
can thi€t phai c6 mat calci. Gel tao ra c¢6 tinh thuan nghich nhi¢t. Luc gel phu thudc
vao pH va vao ham lugng calci.

3.21.6. Cdc hop chiit cellulose
a) Methyl cellulose
Tén khéc: Cellulose methyl ete; chi s6 INS 461; ADI “khong gi6i han”

Ete methyl cellulose, dugc san xuat tir bot gd hodc bong bang cach xir 1y Vol
kiém, va methyl hoa cellulose kiém bang methyl clorua. Ché pham thuong mai c6 thé
dugc phan loai qua do nhot.

cong thite cdu tao

Cong thurc hoa hoc

[CsH,0,(0H),(OCH,) ], [ 5

trong do +—0 H

x = 1,00 dén 1,55 e B

y =2,00 dén 1,45 H g -
x+y = 3,00 CH, OF. )

(y = d6 thay thé)
trong d6 R = H hodc CH,

Methyl cellulose dang hat min, sgi nhd, hoac bdt, mau tréng hoac tra‘ing nhat,
khong c6 mui, hat am; Truong nd trong nudc, tao dung dich tur trong dén trang duc,
nhdt, keo; khong tan trong etanol, ete va clorofom; tan trong acid acetic bang.

b) Methyl ethyl cellulose

Tén khac: MEC; chi sb INS 465; ADI “khong gidi han”

Cong thurc hoa hoc Céng thirc cdu tao

[C¢H,0,(0H),(OCH;,), (OC,H,),], I s B
trong do +—0 H
2=057+0,8 0yt B
y=02+04 H 0 -
X =3=(y +2) CH,OR. i

(y +z = d0 thay thé)

Trong d6 R = H hodc CH; hodc C;Hs

Hon hop ete cua cellulose, dugc san xuat tir cellulose bang cach xir 1y voi kiém,
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dimethyl sulfat va ethyl clorua; ca hai nhom methyl va ethyl duoc gin véi cac tiéu
phan anhydroglucose bang lién ket ete.

Methyl ethyl cellulose dang bot min hodc hinh que, mau hoi vang, khong mui va
dé hit am; truong nd trong nudc, tao dung dich tir trong dén tring duc, nhét, keo;
khong tan trong etanol.

Chtrc nang: Chét nhil hoa, chét 6n dinh, chat lam day, chét tao bot.

c) Natri carboxymethyl cellulose

Tén khac: Natri cellulose glucolate, NaCMC, CMC, gébm cellulose, natri CMC;
chi s0 INS 466; ADI “khong gi6i han”.

Natri carboxymethyl cellulose dugc san xuét tir cellulose bang cach xur 1y véi
kiem va acid monoclo acetic hodc mudi natri ciia n6. San pham thuong mai c6 thé
dugc phan loai qua do nhdt.

CMC c6 dang hat, bdt min hodc hinh que nhd, c6 mau tréng hodc hoi vang. Dé
hat am, gan nhu khong c6 mui. CMC tao dung dich keo nhot trong nudce, khong tan
trong etanol.

Chtrc nang: Chét lam day, chit 6n dinh, tic nhan tao huyén phu.

Cong thurc hoa hoc Céng thirc cdu tao

[CsH;0,(OH)(OCH,COONa),], i u - 1

trong do 1 q H

n la d polyme hoa I%R H

x=1,50+2,80 H a -

y=0,2+1,50 CH,OR.

X +y=3,0 (y 1a d6 thay thé) ) !
Trong d6 R = H hoac CH,COONa

Tinh chat ciia CMC
- C6 thé sir dung CMC ¢ dang néng va lanh

- O pH 5+9 dung dich it thay dbi tinh chég, nhung ¢ pH <3 dd nhét gia tang hoac
két taa, do do, khong str dung CMC cho san pham c6 d¢ pH <3

CMC gbp phan cai tao tinh chat san pham do lam chdm qua trinh két tinh 1am
min tinh the, cai thi€n d bong, ngan can kem chay, 6n dinh pha ran, ngan can sy phan
ly tinh dau-nudc, gitr am, chong dinh, ...

Liéu heong sir dung
- Stta bo (nguyén kem) 2000mg/kg

- Sira 1én men, thuy san va thuy san dong lanh, nudc qua ép va necta qua thanh
trung, rugu vang 5000mg/kg

- Thit tuoi nguyén miéng hoic cit nho 15.000mg/kg
- Ca phé, ché, nuéc udng thao dugc GMP
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3.21.7. Gelatin thwc pham
Tén khéc: Gelatin edible; ADI “khong gidi han”

Gelatin thyc pham duoc san xuét bﬁng cach ban thuy phén collagen trong da,
gan, day ching, xuwong... cia dong vat. Ché pham thuong mai c6 thé dugc phén loai
theo cac tiéu chi nhu: do bén cia gel, gidi han sat calci, lactose va cac hoa chét khéc;
cac gidi han d6i vai vi sinh vat gay bénh bao gdm Salmonella, Staphylococcus aureus,
Clostridium spp. va bao tir ndm méoc.

Gelatin thuc pham c6 dang phién, vy, manh hodc bot min, bot thd, mau vang
nhat hodc hd phéch tuy theo kich thudc tiéu phan, c6 mui nhe giéng mui nude thit; bén
trong khong khi kho nhung trong khi hut 4m hoic trong dung dich bi vi sinh vat lam
hong. Gelatin khong tan trong nudc lanh, nhung truong nd va mém ra dong thoi hit
nuéc v6i lugng gap 5-10 1an thé tich cta no; tan trong nude nong, khi ngudi tao thach
dong; tan trong acid acetic; khong tan trong etanol, clorofom va ete.

Gelatin c6 nhitng chirc ndng: tao gel (Jam), on dinh (kem), nhi hoa (tao khi), lam
dac (sup, do hop), két dinh (keo, san pham thit), lién két (thit), [am trong (ruqu).

3.22. Chit nhii hoa (Emulsifier)

Chat nhii héa 1a phu gia thuc phélm dugc bd sung vao thye pham nhétp muc dich
tao ra hodc duy tri dang nhil trong doéng nhat cua hai hay nhi€u thanh phan cua thuc
pham.

Chét nhii héa hay phu gia lam bén nhii tuong la chét hoat dong bé mat, phan t
thuong c6 nhom hao nudc va nhém ky nude.

Chét nhil hoa c6 thé dugc phan loai trén co s¢ mdt s6 dic diém bao gém: nguén
gbc, tu nhién hay tong hop; kha ning ion hoa, chira ion hay khong chira ion; cin bang
ua nudc/ky nudc (HLB) va sy hién dién cia cac nhdm chue nang. Chat nhil héa 1a cac
este mot phan ciia cac acid béo va cac polyol hoic acid hiru co.

3.22.1. Tinh tan ciia cdc tdc nhéin lam bén nhii twong

H¢ nhi twong c6 2 pha: Pha phén tan va pha lién tuc. Cac chat lam bén nhi
tuong can phai tan trong pha phan tan it hon trong pha lién tuc.

Vidu .

- Sita twoi = hé nhil tvong dau/nudc (chat beo khoang 30%; nudc va cac chat tan
trong nudc khoang 97%). Phu gia 1am bén ciu tric sita can tan trong nudc 16n hon
trong dau.

- Margarin = hé nhii twong nuéc /dau (dau va cac chat tan trong dau khoang 80 -
85%; nudc va cac chat tan trong nudc khoang 15-20%). Phy gia lam bén cau trac
margarine can tan trong dau 16n hon tan trong nuéc.

Tinh tan cia mot chat hoat dong bé mit dugc dic trung boi chi sé can bang than
nudce, than dau (HLB - Hydrophil-Lipophile Balance).

Céch tinh chi s6 HLB.
HLB = Trong luong ctia phan hao nuéc x 100
B Trong luong cua phan ky nudc )
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Bdng 6.36. Chi s6 HLB ciia mét sé chdt lam bén nhii twong thiee pham

Tdc nhdn lam bén nhii twong HLB
Sorbitan monostearat 5,7
Sorbitan monopalmitat 6,6
Sorbitan monolaurat 6,6
Propylene glycol monostearat 4,6
Glycerol monostearat 3,7
Diglycerol monostearat 5,5
Polyxyethylen (5) sorbitan monooleat 10,9
Polyxyethylen (20) sorbitan monooleat 15,8
Sorbitan polyxyethytlen monostearat 14,9
Glycerol lacto — palmitat 3,7
Este cua monoglycerid véi acid succinic 53
Este cua monoglycerid véi acid diacetyl tartric 9,2
Natri stearyl 2 lactylate 21,0

HLB > 12 thich hgp cho hé nhii tuong Dau/Nuéc; HLB < 12 thich hop cho hé

nhil trong Nude/Dau.

3.22.2. Tinh chit chirc néing ciia téc nhén lam bén nhii twong

Badng 6.37. Chitc ndng mét sé chdt lam bén nhii twong thuc pham va san phdam ing

dung
Chure nang Sdn pham
Lam bén nhil twong : nudc/dau Margarin
Dau/nuéec Mayonaise
Ut ché két tinh cua chét béo Keo
Lam ting d6 mém Keo
Kéo dai dd mém diu cta rudt banh Banh my

Tang d0 no cua banh

Bénh my, banh bong lan

Lam bén chat béo

Dau, md thyc pham

Téac nhan chong no, ban dau md khi chién, xao

Margarine, bo dung chién, xao

Mang boc dé bao quan (han ché ho hip)

Rau, trai cay tuoi

Kiém soat do nhét

Chocolat mém

Tac nhan pha bot

San xuat duong

Tac nhan co dinh mui

Nhil trong tao mui
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3.22.3. Mt s6 chit nhii héa
a) Mono- va di-glycerid cua acid béo

Tén khac: glyceryl monostearat, glyceryl monopalmitat, glyceryl monooleat;
monostearin, monopalmitin, monoolein; GMS (do6i véi glyceryl monostearat).

Chi s6 INS 471.

Hon hop céac este mono- va diglyceryl mach dai voi cac acid béo béo hoa va
khong bio hoa ¢ trong chit béo thuc pham; co chira ham lugng alpha-monoglycerid
khong thap hon 30% va ciing ¢ thé ¢ chira cac monoglycerid d6ng phan; ciing nhu
di- va triglycerid, glycerol tu do, cac acid béo ty do, san pham xa phong hoa va nudc;
thuong duoc san Xuat bang cach thuy phén tach glyceryl cua cac chat béo va dau thuc
pham, nhung ciing c6 thé dugc san xuit bang cach este hoa cac acid béo voi glycerol
¢6 hodc khong qua chung cat phan tir.

Céng thikc cdu tao

alfatnoto- heta-mono- alfa beta-di- alfa alfadi-
CH-OOCE CH,OH CH,OOCR CH,OOCR
ClHDH CHOOCE CHOOCE ':|1HCIH

| |
CH,OH CH,OH CH,CH CHyOOCR

Trong d6 géc —OCR 1a cua acid béo

Chét béo rin dang sap c6 mau trang hoic kem hodc dang 1ong sanh; khong tan
trong nudc, tan trong etanol, clorofom va benzen.

b) Cac este cua glycerol
- Este cua glycerol voi acid lactic va acid béo
Tén khac: lactoglycerid; chi s6 INS 472b.

Este ctia glycerol véi acid lactic va acid béo 1a hon hgp céc este cuia glycerol véi
acid lactic va acid béo trong chat béo thuc pham.

Céng thirc cdu tao

CHy— CR,
CH— OR,
CHy— CRq

Trong d6 Ry, R, v R; 12 cta acid béo, acid lactic hodc hydro (theo thanh phan)

Este cta glycerol véi acid lactic va acid béo 1a chét ran dang sap; khdng tan trong
nude lanh nhung c6 thé phan tan trong nudc nong.

- Este cua glycerol voi acid citric va acid béo

Tén khéc: Este cua acid citric vdi mono va diglycerid, citroglycerid, CITREM;
INS 472c

Céng thirc cdu tao
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CHo—OR) Trong d6: it nhat mot trong Ry, R, hodc Rj 1a cua
acid citric, mot 1a cta acid béo va R con lai co6 thé
CH—OR, ., R . , N
la cua acid citric, acid béo hodc hydro.
CH,— ORj

Este cua glycerol voi acid citric va acid béo thu dugc nho qué trinh este hoa
glycerol véi acid citric va acid béo thyc pham hodc nho phan tng ctia hdn hop mono
va diglycerid cta acid béo véi acid citric; ché phdm bao gom céc este hdn hop cia acid
citric va cac acid béo véi glycerol; co thé chira lugng nho cac acid béo ty do, glycerol
tur do, acid citric tu do va mono — va diglycerid; c6 thé dugc trung hoa hoan toan hoic
mdt phan bang NaOH hodc KOH (nhu duoc cong b trén nhan mac).

Este cua glycerol véi acid citric va acid béo c¢6 dang dau t6i sap, mau trang dén
trang nga; khong tan trong nudc lanh, cé thé phan tan trong nudc nong; tan trong dau
va m&; khong tan trong etanol lanh

Chtic nang: Chat 6n dinh, chat nhil hod, chat chdng oxy hoa
- Este cua glycerol voi acid diacetyl tartric va acid béo
Tén khac: DATEM; chi s6 INS 472e.

San pham gdm hdn hop céc este cta glycerol voi acid mono, diacetyl tartric va
cac acid béo thuc phim. N6 dugc tong hop bang phan ung gilta anhydrid
diacetyltartric va mono, diglycerid ciia acid béo c6 mat acid acetic, hoic bang cach
tuong tac gitta anhydrid acetic va mono, diglycerid cua acid béo c6 mat acid tartric.

Do trao d6i nhom acyl trong ndi phén tir hodc gilra cac phén tu, ca hai phuong
phap san xuat déu tao ra cac thanh phan chinh nhu nhau, viéc tao ra cac thanh phan
chinh phuy thudc vao ty 1¢ tuong ddi cua cac nguyén li€u co ban, vao nhié¢t do va thoi
gian phan tng. San pham nay co thé chita mot lwong nho glycerol tu do, cac acid béo
tw do, acid tartric va acid acetic tu do. San pham thuong mai c6 thé duogc quy dinh cac
chi tiéu ky thuét r6 hon nhu chi sd acid, ham luong acid tartric tong s6, ham luong
acid acetic tu do, chi s6 xa phong hoa, chi s iod, ham luong acid béo ty do, diém
dong dac cua acid béo tu do.

Céng thikc cdu tao Trong do:

Cac thanh phﬁn chinh la: 1) M6t hoac hai nhém R 1a cta acid béo
CH-—CR, 2) Nhom R khéc 1a ctia hodc
lll‘H—OR; - acid diacetylat tartric; - acid monoacetylat tartric
CHo— ORy - acid tartric; - acid acetic; - hydro

Este ctia glycerol v6i acid diacetyl tartric va acid béo tir dang 16ng, bot nhio dén
dang ran giong sap (vay hodc bdt); Phan tan trong nudc nong va nudc lanh, tan trong
metanol va etanol.

¢) Sucroglycerid
Chi s6 INS 474,
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Sucroglycerid thu duoc nho phan tng giira saccharose véi chat béo hodc dau an
c¢6 hodc khong c6 mit cia dung méi. San pham gdm c6 hdn hgp mono- va di-este clia
saccharose va acid béo két hop voi mono-, di- va triglycerid tir chit béo hodc dau. Chi
cac dung moi sau day co thé dugc sit dung trong san xuét: dimethyl formamid,
cyclohexan, isobutanol, isopropanol va etyl acetat.

Sucroglycerid khong mui, dang mém, dang dic, dang bot c6 mau tring dén tring
nhat, hoac dang gel cung; khong tan trong nudc lanh, tan trong etanol.

d) Este cua polyglycerol voi cac acid béo
Chi s6 INS 475.

Este ctia polyglycerol voi cac acid béo 1a cac este hon hop dugc tao thanh bang
phan ung giira glycerol da polymer hoa véi md va dau an, hodc véi acid béo; co the
chira mdt Ivgng nho mono-, di- va triglyceride, glycerol tu do va polyglycerol, acid
béo tu do va mudi natri cua cac acid béo.

Céng thirc cdu tao

lljF’g
Ry O— (CH—CH—CHOn —FRs

Trong d6 gia tri trung binh cta n khoang 1a 3 va mdi Ry, Ry, Rs o thé 1a cua acid
béo hoac hydro.

Este cua polyglycerol voi cac acid beo ¢6 dang long nhot nhu dau dén rat nhét,
c6 mau vang sang dén hd phach; dang chat déo hodc nhya, chat ran hodc chat sap déu
c6 mau vang nhat dén mau nau. Este cta polyglycerol v6i cac acid béo 1a mot loai chat
c¢6 xu hudng phan tan trong nude va hoa tan trong dung méi hitu co va cac loai dau.

e) Stearyl citrat
Chi s6 INS 484 ; ADI = 0+50 mg/kg thé trong.

Stearyl citrat duoc tong hop bang cach este hoa acid citric véi ruou stearylic
thuong mai, c6 thé chira n-octadecanol va dén 50% n-hexadecanol.

Ché pham thuong mai c6 thé duoc phan loai theo chi sé xa phong héa; ham
lugng va thanh phan cua rugu stearylic; chi s6 iod; chi s6 acid va ham lugng acid
citric.

Céng thikc cdu tao
Thanh phan gan diing
CH,— COOR,
HO—C—COOR4
CH,— COOR;
Trong d6 Ry, R, va Rs1an luot c6 thé 1a CgHs; (stearyl), CigHss (palmityl) hodc H

Stearyl citrat 1a hop chat nhon, mau kem; khdng tan trong nuéc va trong etanol
lanh, tan trong etanol néng.

Ngoai chtrc nang 1 chét tao phirc kim loai con dung lam chat nhii héa.
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f) Trikali ortho-phosphat

Tén khac: phosphat trikali; phosphat tribasic kali; phosphat kali. Chi s INS
340iii; MTDI=70mg/kg thé trong tinh theo phospho tir cdc nguon thuc pham.

Cong thurc hoa hoc

Dang khan: K3PO,

Dang hydrat: K3PO4.xH,0

Trikali ortho-phosphe}t c6 dang tinh thé hoic hat khong mau hodc mau trang,
khong mui; dang hydrat gom monohydrat va trihydrat; dé tan trong nudc, khong tan
trong etanol.

Churc nang: Bém, chét nhil hoa, chit tao phuc kim loai.

2) Mudi amoni cia acid phosphatidic

Tén khac: Ammoni phosphatid, chat nhii hoa YN, mudi amon cia cac glycerid da
dugc phospho hoa. Chi so INS 442; ADI = 0+30 mg/kg thé trong.

Ché pham nay chu yeu gom hdn hop cac hop chat amoni caa céc acid
phosphatidic bat ngudn tir chat béo an duoc (thuong la dau hat cai hydro héa mot
phan). Ché pham‘ duoc san xuat bang cach phan hay chat béo bang glyceryl, sau d6
phosphoryl héa bang phospho pentoxyd, va trung tinh héa bang amoniac.

Céng thikc cdu tao

(thanh phan gan ding)

+

T

o | |

Trong d6 R c6 thé 1a mot géc mono- hoic di-glycerid

Mudi amoni cta acid phosphatidic 1a chat nira ran tron nhon; khdng tan trong
nudc, tan mot phan trong etanol va aceton; tan trong chat béo.

h) Saccharose acetat isobutyrat (Hexaisobutyrat diacetat saccharose)
Tén khac: SAIB. Chi s6 INS 444,

SAIB 14 hén hop duoc tao thanh bang cach este héa saccharose thuc pham voi
anhydrid acetic va anhydrid isobutyric va chung cat. Hon hgp bao gom tat ca cac este
véi ty 1€ phan tir ciia acetat va isobutyrat 1a khoang 2:6.

Cong thurc hoa hoc

Ca0Hs2019
Céng thirc cdu tao Trong do
Ry R; =-CH,OCOCH;
0 By O R, = -CH,OCOCH(CHy),, hoac
R, F; 'OCOCH(CH3)2

295



SAIB c¢6 dang long mau vang nhat, khong can va ¢6 mui nhe; khdng tan trong
nudc, tan trong hau hét dung moi hiru co.

Chtrc nang: Chét nhii hoa, chit diéu chinh d6 dam dic, chét tao duc ddi véi do
uong khong con.

i) Este glycerol cua nhya cdy
Tén khac: Este gum. Chi s6 INS 445

Este glycerol cua nhya cay la este phtrc hop cua triglycerol va diglycerol voi cac
acid tir nhya g0 thong thu dugc nhd qua trinh trich ly goc cay thong lau nim bang
dung moéi sau d6 dugc tinh ché trong hé dung méi 1ong-1éng. San pham cudi cing gom
c6 90% acid nhya va 10% chét trung tinh (chat khong acid). Phan acid nhya 13 mot
phtrc hop cua cac dong phan acid monocarboxylic diterpenoid cé cong thic thuc
nghiém dién hinh 13 CyoH3,0,, trong d6 thanh phan chinh 1a acid abietic. Este glycerol
cia nhua g thong dugc tinh ché bang phuong phap bdc hoi nudc hodc chung cat
ngugc dong.

Este glycerol ctia nhua cay c6 dang chat rin mau vang dén mau ho phéach nhat;
khong tan trong nudce, tan trong aceton

Chtic nang: Thanh phan co ban trong keo cao su, chat nhil hod, chit 6n dinh, chat
don, chat diéu chinh huong li¢u trong d6 udng.

j) Dinatri diphosphat

Tén khac: dinatri pyrophosphate; dinatri (:{ihydro diphosphat; natri acid
pyrophosphat. Chi s6 INS 4501. MTDI=70mg/kg thé trong tinh cho phospho tur céac
nguon thuc pham.

Cong thuc hoa hoc

Dang khan: Na,H,P,0;

Dinatri diphosphat c6 dang tinh thé hoic hat mau tring; tan trong nudc.
Chtic nang: Chat nhii héa, dém, chat tao phirc kim loai, chit tao xdp.

k) Calci polyphosphat

~ Chi s6 INS 452iv; MTDI=70mg/kg thé trong tinh cho phospho tir cac ngudn thyc
pham.

Dicalci diphosphat 14 hdn hop di thé cta cac mubi calci ctia acid polyphosphoric
c6 cong thue chung 1a Hy:2PrOpys.

Dicalci diphosphat c¢6 dang tinh thé hodc bot khong mui, khong mau; thudng
khong tan hoan toan trong nudc, tan trong moi truong acid.

Chtrc nang: Chét nhii hoa, Chét gitr am, cht tao phuc kim loai, chét tao két ciu.

l) Mudi ciia cdc acid béo (muéi cua acid myristic, palmitic va stearic (Ca, Na, K,
NH,))

Chi s6 INS 470; ADI “khong gi6i han”.
Céac san pham nay chtra mudi calci, kali va natri cia cac acid myristic, oleic,

palmitic, stearic hodc hon hgp céc acid nay thu duge tir m& va dau an.
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Mudi cua cac acid béo ¢6 dang tinh thé ran hodc nura rén, bong, mau tréng hoac
vang nhat, hoac bdt mau trang hodc trang vang. Cac muoi kali va natri tan trong nuéc
va etanol; cdc muoi calci khong tan trong nudc, etanol va ete.

Chtic nang: Chat chéng dong von, Chat nhii hoa.

m) Este cua saccharose voi cac acid béo

Chi s6 INS 473,

Mono, di, tri este cia saccharose voi cac acid béo thuc phém, duoc diéu ché tur
saccharose va methyl, ethyl este cua cac acid béo thuc pham bang cach este hoa voi su
c6 mat cua chat xuc tac, hodc tach tir sucroglycerid. Chi cac dung moi sau c6 thé duogc
str dung d€ san xuat: dimethylformamid, dimethyl sulfoxid, ethyl acetat, isopropanol,
propylen glycol, isobutanol va methyl ethyl ceton.

V& mit cam quan, c6 dang gel ciing, dang chit dic mém hoac dang bot c6 mau
trang dén trang hoi xam; it tan trong nudc, tan trong etanol.

n) Dioctyl natri sulfosucinat

Tén khac: DSS, natri docusat; chi s6 INS 480; ADI = 00,1 mg/kg thé trong.

Cong thirc hoa hoc: C,H,,NaO,S

Céng thirc cdu tao

CoH,
CO0—CH,— &{(CH;)E CH,
5,

CH— 50,Ma

CO0—CH,— (|3PI(CH2)3CH3
(oHs
Dioctyl natri sulfosucinat 1 chét rin dang déo, gidng sap, mau tring c6 mui dic

trung giéng octanol, nhung khéng c6 mui cia cac dung moéi khéc; it tan trong nudc, dé
tan trong etanol va glycerol.

Chtic nang: Chat nhii hoa, chét lam am.
0) Stearyl tartrat
Tén khac: Stearyl palmityl tartrat; chi s6 INS 483.

Stearyl tartrat 12 san pham cta qué trinh este hoa acid tartric v&i rugu stearylic
thuong mai, v€ co ban gom rugu stearylic va palmitylic; gdm thanh phan chinh la
dieste, mot lwong nho monoeste va cac nguyén liéu ban dau khong thay doi.

Céc thanh phan chinh 1a distearyl tartrat, dipalmityl tartrat va stearylpalmityl
tartrat.

Cong thurc hod hoc
Distearyl tartrat: C,,H.,O,
Dipalmityl tartrat: C,,H. O
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Stearylpalmityl tartrat: C,4H,,O,

Céng thikc cdu tao

(|:OOR Trong d6 R 1a (CH,),,CH, hodc (CH,),.CH,
H—C—CH
H—C—OH

COOE,

Stearyl tartrat 1a chat nhon c6 mau kem; khong tan trong nudc, khong tan trong
etanol lanh, tan trong etanol nong.

Chtre ning: Chat nhii hoa, chat xir 1y bot.
p) Cac este cua sorbitol

Bang 6.38. Cau tao va gi6i han sir dung ciia cdc este ciia sorbitol

S4 ADI
INOS Phu gia Cau tao (mg/kg the
trong)
491 | Sorbitan monostearat G~6m acid palmitic este hoa voi polyol 0+25
dan xuat tir sorbitol bao gom cac loai:
sorbitol, 1,4-sorbitan, isosorbid
492 | Sorbitan tristearat G~6m acid stearic este hoa voi polyol 0+25
dan xuat tir sorbitol bao gom cac loai:
sorbitol, 1,4-sorbitan, isosorbid
493 | Sorbitan monolaurat Gﬁm acid lauric este hoa vdi polyol 0+25
dan xuat tir sorbitol bao gdom céc loai :
sorbitol, 1,4-sorbitan, isosorbid
494 | Sorbitan monooleat G6m acid oleic este hoa vdi polyol dan 0+25
xuat tur sorbitol bao gdm cac loai :
sorbitol, 1,4-sorbitan, isosorbid
495 | Sorbitan monopalmitat G~6m acid palmitic este hoa voi polyol 0+25
dan xuat tur sorbitol bao gom cac loai:
sorbitol, 1,4-sorbitan, isosorbid

Sorbitan monostearat va sorbitan tristearat thuong c6 dang hat hay manh c6 mau
kem nhat dén vang nau hoac dang sap ran, c6 mui nhe dac trung.

Tai nhiét d6 cao hon diém noéng chdy, sorbitan monostearat tan trong toluen,
dioxan, carbon tetraclorua, ete, metanol, etanolva anilin; khong tan trong ete dau hoa
va aceton, khong tan trong nuéc lanh nhung cé thé phan tan trong nudc am. Tai nhiét
d6 trén 50°C tan dang swong mu trong dau khoang va etyl acetat. Khoang nhiét do
dong dac 50+52°C. Nguoc lai, sorbitan tristearat lai kho tan trong toluen, ete, carbon
tetraclorua, ethyl acetat; co thé phan tan trong ete dau hoa, dau khoang, dau thyc vat,
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aceton va dioxan; khong tan trong nudc, metanol va etanol. Khoang nhiét d6 dong dac
47+50°C.

Sorbitan monolaurat ¢ dang long nhét sanh va Sorbitan monooleat ¢ dang sét
sanh déu c6 mau hd phach; ¢ dang hat hay manh c¢6 mau kem nhat dén vang nau hoic
dang sap ran, c6 mui nhe dic trung. Sorbitan monolaurat c6 thé phan tan dugc trong
nudc nong va nude lanh.

Sorbitan monopalmitat c6 dang sap ran c6 mau kem nhat dén vang nau, c6 mui
nhe. P dong dic 45+47°C.

Sorbitan monopalmitat va sorbitan monooleat khong tan trong nudc lanh nhung
c6 thé phan tan trong nudc am; tai nhiét do cao hon diém ndng chay ca hai chat nay
déu tan trong ete, ethyl acetat, anilin, toluen, dioxan, ete dau hoa, carbon tetraclorua,
riéng trong cac rugu thi Sorbitan monopalmitat tan trong metanol con sorbitan
monooleat lai tan trong etanol.

Bang 6.39. Liéu luong sir dung ciia mét sé chdt nhii héa

ISNéS Phuy gia Thiee pham Liéu heong
472e | Este cua glycerol voi - D6 udng tir sita, sita 1én men, cream | 5000 mg/kg
Zg:g g:ézzcetyl tartricva | _ Phomat, ddu m&, keo, mi dng 10000 mg/kg
- Rau va céac san pham rau 2500 mg/kg
474 | Sucroglycerid - B0 udng tir sira, sira 1én men, keo 5000 mg/kg
- Stra bot, cream bot, keo cao su 10000 mg/kg
- Ca phé, che 1000 mg/kg
484 | Stearyl citrat - B6 udng tir sira, necta rau qua 300 mg/kg
- San pham cacao va socola 800 mg/kg
- Qua dong lanh, d6 hop qua, mut 400 mg/kg
qua
442 | Mudi amoni cta acid - San pham cacao va socola 10000 mg/kg
phosphatidic
445 | Este glycerol ciia nhya | - Rau, qué twoi da xtr Iy bé mat 110 mg/kg
cay - P6 udng c6 tao huong 150 mg/kg

3.23. Chit tao bot (Foaming agent)

Chét tao bot 13 phu gia thuc phdm duogc cho vao thuc pham nham tao ra hodc duy
tri sy phan tan dong nhat cua pha khi trong thuc pham dang long hoac dang ran.

Phu gia tao bot thudng dung 1a chat chiét xuét tir Quillaia (dang 1)

Tén khac: Quillaja extract, soapbark extract, quillay bark extract, bois de
panama, panama bark extract, quillai extract.

Chi s6 INS 999i ; ADI : 0+1mg/kg thé trong.
Chét chiét xuat tir quillaia (dang 1) thu duoc tir qua trinh chiét voi nude vo hodc
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gd cua than va canh Quillaja saponaria Molina (ho Rosaceae). Ché pham chua
saponin triterpenoid trong dé chu yéu la glycosid ctua acid quillaic. Polyphenol va
tanin 1a nhiing thanh phan chinh, ngoai ra con c6 mdt vai loai duong va calci oxalat.

Ché phﬁm chiét xuét tr quillaia (dang 1) thuong mai ¢ dang long hodc bot sdy
phun c6 chat mang nhu lactose, maltitol hodc maltodextrin. San pham dang long
thuong dugc bao quan bang natri benzoat hodc etanol.

Ché pham chiét xuét tir quillaia (dang 1) c6 dang 16ng mau nau d6 hoac dang bot
mau nau sang c6 anh hong, tan t6t trong nudc; khong tan trong etanol, aceton, metanol
va butanol.

Ngoai ra con ¢ chit chiét xuat tir Quillaia dang 2, chi s6 INS 999ii
Céc chét chiét xuét tir quillaia ngoai chirc ning chat tao bot con 14 chat nhil hoa.

Céc chat nay sir dung 1am chit tao bot chu yéu trong cic san pham dod udng co
tao huong, bao gém ca nudc tang luc, nudc dién gidi va cac loai dd uéng dac biét voi
mirc st dung 50mg/kg, trir truong hop d6 udng ban dong lanh c6 muc t6i da
130mg/kg.

3.24. Chit tao mui (Flavoring Agents)

Chat mui 1a ché phém, c6 thé 1a don chét, c6 thé 1a hdn hop, co nguén géc tur
nhién hodc tong hop, tao ra toan by hodc mdt phan cam gidc mui dac trung cua thuc
pham, hoac mot san pham khac khi dua vao miéng.

3.24.1. Nguon géc cdc chat mui

Theo Tb chirc qubc té Cong nghiép chat thom (The International Organization of
the Flavour Industry - IOFI), 1976 thi huong li€u dugc coi 1a phu gia thuc pham nhung
phai xép vao nhom riéng voi cac luat 1¢ cu thé va dugc phan thanh cac nhom nho nhu
sau.

Huong liéu hay nguyén liéu thom: 13 cic ngudn nguyén liéu dong vat hoic thyc
vat duoc st dung cho muc dich tiéu dung cua con nguoi (vi du nhu cac cay co thom,
cac cay gia vi, 1a thom, ci thom...).

Chat thom ty nhién. cac chat ndy thu dugc tir cac nguyén lidu c6 huong thom ty
nhién bang cac phuong phép 1y hoc (vi du nhu chung cat, chiét tach tinh).

Hinh thom tw nhién: 13 hdn hop cac chat thom thu duoc tir qua trinh c¢6 dic bang
cac phuong phép 1y hoc tir cac nguyén li¢u c6 huong thom ty nhién (vi du nhu nudc
qua).

Chdt twong tw nhw chat thom tw nhién: 1a cac chat hoa hoc dugc tong hop hoic
tach chiét tir cac nguyén lidu c6 huong thom tu nhién bang cac phuong phap hod hoc,
cac chit niy c6 tinh chat hoa hoc hoan toan gidng nhu chat thom tu nhién c6 trong
nguyén li¢u dong vat hodc thyc vat. Vi du nhu vanillin san XUt tir lignin ctia gd thi
cling giéng nhu vanillin tach tir vanila cta hat dau.

Chat thom nhén tao (tcfng hop): 1a cac chat dugc téqg hop bang cac phuong
phép hod hoc nhung c6 tinh chat hod hoc gan tuong tu vdi chat thom tu nhién cé trong
nguyén liéu dong vat hodc thuc vat. Vi du nhu ethyl vanillin, allyl hexanoate.

3.24.2. Vai tro ciia chdt mui trong ché bién thuc phim
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- B6 sung cho san pham thyc pham khi san pham bi mat mui trong qua trinh san
xuat thyc pham.

- Tao ra mui dac trung cho mdt loai san phém thuc phém nao do dé tang tinh cam
quan cua san pham.

- Tao diéu kién thun loi cho san xuat thyc phim & qui mé céng nghiép do kha
nang san c6 cua huong li€u ty nhién 1a khong nhicu.

- Sir dung chat mui thay cho nguyén lidu thién nhién tao mui c6 thé lam giam gia
thanh san pham.

- Thay thé cho cac dang nguyén lidu ty nhién khong duge cho phép sir dung cho
vao thanh pham (cu gung).

3.24.3. Chui y khi sir dung chit mui

- Chon dting chat mui: Kiéu mui thich hop, cudng do mui cao va bén, gia ca hop
ly.

- Liéu luong str dung thich hop.

- Thoi diém thich hop cho vao san phdm dé khong gay ton that hoic bién d6i bat
loi.

- Khi str dung chat mui, tiy theo timg trudng hop cu thé co thé sir dung tryc tiép
cac dang huong 16ng, huong bot dua vao san pham; hoa tan chat mui trong nudc, hoa
tan trong dung moi, hoa tan trong chat béo hodc sir dung huong liéu dang vién nang.
3.24.4. Phén logi chét mii

a) Chdt mui tw nhién

Céc chat mui tu nhién 13 tinh dau, tinh dau 12 mot hdn hop cac chat hitu co tan
lan vao nhau, thudng ¢c6 mui thom dac trung. O nhiét @6 thudng hau hét tinh dau & thé
long, c6 khoi lugng riéng bé hon 1 (trr mot vai tinh dau nhu qué, dinh huong...),
khong tan trong nudc, hodc tan rat it; hoa tan tot trong cac dung moi hiru co nhu: rugu,
este, chat beo... Tinh dau bay hoi dugc ¢ nhiét d§ thuong va co thé thu duge bang
phuong phap cat 161 cudn theo hoi nudc, chiét bang dung méi hiru co hodc bang
phuong phép co hoc.

Thanh phan céu tao cua tinh dau kha phic tap, c6 thé chia thanh 4 nhém chinh:

- Céac dan chat cua monoterpen, c6 trong cac loai thuc vat nhu: chanh, cam, quyt,
buoi, sa, thao qua, mui, bac ha, ...

- Cac dan chét cua sesquiterpen, c6 nhiéu trong cac loai thuc vat nhu: girng, hodc
huong, thanh cao...

- Céc dan chit c¢6 nhan thom, c6 trong cac loai thyc vat nhu: dinh huong, huong
nhu, dai hoi, que, ..

- Cac hop chét‘c() chtra nito (N) va luu huynh (S): nhu xa huong c6 trong bo
phén sinh duc cua chon huong.

Mic dau tinh dau do nhiéu cau tir hop thanh nhung thuong mét vai cau tir chinh
co gié tr1 va c6 mui dac trung cho tinh dau do.

b) Chat miii tong hop
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Céc chat mui tong hop thudng 13 cac este duoc tong hop bang phuong phap hoa
hoc. Este tong hop dugc san xuat dua trén co s& phan ing sau:

Alcol + acid hiru co ﬁ

este + nuoc

bay la loai phan ng thuén nghich dac trung, chiéu thuén goi 1a phan tng este
hoda, chiéu nghich goi 1 phan tng xa phong hoa hodc thuy phan.

Hau hét este 1a nhiing chét long c6 mui thom dédc trung, khong tan hoac rét it tan
trong nudc nhung tan tot trong rugu va cac dung méi hiru co.

3.24.5. Mt s6 vi du vé cdc chit tao mii

Badng 6.40.Cdc héa chat hitu co tong hop dwoe siv dung nhw don miii

Nhém vong thom Nhom béo
Dan xuat cia benzen | Di vong Mach vong Mach thang
Phenol Thiazol Lacton Hydrocarbon
Ete Furan Alcohol
Acetal Thiophen Carbonyl
Carbonyl Pyrazin Acid carboxylic
Acid carboxylic Imidazol Este
Este Pyridin Isoprenoid
Lacton Pyrrol Thanh phéan chira S
Thanh phan chta S | Oxazol Thanh phan chia N
Bang 6.41. Mot s6 mui va héa chdt chinh dam trach
Mui Héa chat chinh
Pai hdi Anethol
Hanh nhéan déng Benzaldehyd
Thia la D-Carvon
Qué Cinnamaldehyd
Chanh Citral
Dinh huong Eugenol
Khuynh diép Eucalyptol
Badng 6.42. Sinh téng hop mot sé chat mii
Chat muii Thyee hién sinh Vi sinh vt ung dung Co chat
tong hop
Methyl ceton Phomat Penicillium roquefort Acid béo
Lacton Trai dao, dua Pityosporum species Lipid
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Chat muii Thyec hién sinh Vi sinh vt ung dung Co chat
tong hop
Acid butyric Bo Clostridium butyricum Glucose
D-Verbenone Aspegillus niger a-Pinene
D-Cis-Verbenol Streptococcus species
Mui phomat Phomat Lactobaccillus species Stra
Mui banh mi Banh mi Sacchromyces carevisiae | Puong, sita
Badng 6.43. Mot s6 hon hop mii
Nhém miii hop phan Cdc don muii
MUI BO

Mui bo dién hinh Diacetyl; Acetoin; Acetyl propionyl...

Lactone, mui nau

A-Decallacton; A-Dodecallacton; y- Decallacton...

Mui phomat Céc acid : butyric, caproic, caprylic, capric.

Mui sép ong Céac acid : Myristic, Palmitic, Dodecanal cis-4-heptenal,
Metyl amyl ceton

Mui hat 2-Hexanal; Pyrazin

MUI XOAI

Mui trai cay tuoi

Acetaldehyd; Hexyl butanoat cis-3 hexenol

Mui ngot

Nerol; y-octalacton; y-decalacton; y-ionon.

Mui nau/nudc trai cay

4-Hydroxy-2,5 dimethyl-3(24)-furanon.

Nhiét déi/sulfur Dimethyl sulfid
Mui cam chanh Linalool; nerol; citronellol; geraniol.
Mui hoa Linalool; nerol; linalyl acetat
MUI THIT GA LUOC
Mui thit 4-Methyl-5-thiazol etanol acetate
Mui ndu 2,3-Butane dithiol; dimethyl disulfua
Mui Sulfur Hydro sulfua
Mui m&/dau 2,4-Decadional; acid linoleic, oleic
Mui da 2,4-Heptadienal
MUI THIT BO NUONG
Mui nudng Trimethyl pyrazin; 2-ethyl-5-methyl-pyrazin; dimethyl sulfua
Mui thit Dimethyl sulfua; 3,5- dimethyl-1,2,4-triolan.
Mui mo Acid oleic; acid hexanoic.
Mui ndu Metyl mercaptan; hydrogen sulfua; dimethyl sulfua
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Badng 6.44. Mot s6 chat mii t nhién va nhém thuwe pham iing dung

$4 9 ADI
T Phu gia Nhom thuc pham (mg/kg the
trong)
275 | Cac chiét xuat tir cay Miit, thach qua, kem, san pham ngii CQb
vani coc ché bién dung cho tré em
276 | Cac dau gia vi va cac Céc san pham ho c4 moi, ca moi CQb
chat chiét xuat tir gia vi | dong hdp, ca thu dong hop
277 | Dau hanh nhan ding Salat hoa qua nhiét d&i dong hop, CQb
cocktail hoa qua dong hop
278 | Dau 6t Dua chudt dim gidm, pho mat CQb
279 | Huong bac ha Dura dong hop, mut, thach qua CQb
280 | Huong }(héi tu nhién va | Mot sb loai thit, ca doéng hop, giam CQb
cac chict xuat cua no bong
283 | Tinh dau qua ho cam Mut hoa qua cac loai CQb
quyt
285 | Huong qué Mut, thach qua CQb
Badng 6.45. Mot s6 chat miii tong hop va liéu lwong sir dung
sé ADI
T Phu gia M0o ta mui (mg/kg the
trong)
295 | Benzyl acetat Mui hoa nhai 0+5
300 | Citral Mui thom cua tinh dau chanh 0+0,5
301 | Ethyl acetat Mui thom hoa qua 0+25
312 | Ethyl vanillin Mui thom ngot (2-4 1an manh hon 0+5
vanillin)
313 | Eugenol Mui dinh huong 0+2,5
315 | Huong khoi Mui khéi CQb
322 | Linalyl acetat Mui thom cta tinh dau cam (nhung 0+0,5
thom manh hon)
325 | Methyl anthranilat Mui hoa buoi dac trung 0+1,5
330 | Methyl salicyilat Co6 mui thom manh 0+0,5
337 | Vanillin Huong thom dé& chju giéng mui hoa 0+10
stra

4. PHU GIA THUONG SU DUNG TRONG MOQT SO THU'C PHAM PHO BIEN

4.1. Sir dung mudi nitrat, nitrit trong ché bién thit

Mudi nitrat, nitrit sir dung trong ché bién thit s& c6 tac dung:

- Tao mau do, mui, vi dac bi€t cho san pham thit.
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- Chéng vi sinh vat, dic biét 1a Clostridium botilinum nén dung dé bao quan mot
sO san pham thit nhu : xuc xich, lap xudng.

- Lam cham qué trinh oxy héa chat béo

Nitrat trong mdt $6 truong hop con dugc st dung nhu 1a chit nhan dién tir cia
mdt s6 vi sinh vat, Khi d6 ching dugc chuyén thanh Nitrit. Ion nitrit trong mdi truong
long s& bi proton hoa dé tao ra acid nitro (HONO). Sau d6 chiing dugc phan huy tiép
dé tao thanh ion nitrosoni (NO). Chat nay déng vai trd quan trong trong tao mau do
cua thit.

Hoat tinh chéng khuan: Nitrit natri ¢6 kha ning wc ché tao thanh doc to cia
Clostridium botulinum trong thit xong khoéi hodc thit quay.

Nitrit tan t6t trong nudc, trong dung dich amoniac, nhung it tan trong ruou va cac
dung méi khac. Trong diéu kién phong, 1 phan nuéc c6 thé hoa tan 1 phan nitrit natri
va 3 phan nitrit kali. Nitrit 1a chat phu gia c6 doc tinh, khi str dung trong san pham thit
c6 thé tao ra mot s6 chat gay doc nhu:

Nitrozamin la hop chat dugc tao thanh khi acid nitro hodc ion nitrosoni tac
dung véi amin. Phan trng nhu sau :

H+
R,NH, + HONO R:N-NO + H,0
Amin dimethylamin s€ phan rng véi nitrit va tao thanh N-Nitrosodimethylamin.
HsC HsC
N-H +NO, N-N=0O
HsC HsC

Trong diéu kién acid, nitrogamin s& xuat hién khi c6 amin bac 3 Vé’amroniac.
Isoascorbat s€ c6 tac dung rc ché su tao thanh nitrozamin. Vi vay trong ché bién thit
c6 st dung nitrit thuong c6 sir dung kém theo acid ascorbic hoac cac mudi ascorbat.

Nitrit natri hoat dong manh trong méi truong acid, diéu kién yém khi. Diéu kién
bao quan nhu sau:
+ Nhi¢t d6 20°C
+ Nong d6 mudi: 200pg/ml va 3% mudi; 50pg/ml va 4% mudi, & pH=6,2.
~ + Salmonela, E.coli kho phat trién ¢ 20°C, nong do 400pg/ml nitrit va 4%
muoi.
+ O pH=5,6, nong d6 mubi 6% va nitrit 400pg/ml, nhiét d6 10°C. Nitrit
khong tre ché cac loai bao tu.

Céc loai thuong dung : KNO, NaNO,, KNO3, NaNOs;.

Dang sir dung : Dung & dang dung dich hodc dang tinh thé.

Céac mudi nitrat, nitrit thuong duoc sir dung dé xir 1y, u6p thit lam Jambon Xuc
xich...Trong qua trinh u6p, mot chudi phan tng xdy ra bién nitrat thanh nitrit, r6i thanh
oxyd nitrit. Oxyd nitrit két hop véi myoglobin (c6 mau dé ty nhién cua thit) lam thanh
nitrit oxyd myoglobin, c6 mau d6 sdm (nhu mau lap xu6ng). Mau do sdm nay s€ bién
thanh mau hong nhat dac trung khi gia nhiét trong qua trinh che bién hay xong khoi.
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4.2. Sir dung acid ascorbic va mudi ascorbate trong thit va sin pham thit

Acid ascorbic va mudi ascorbat c6 thé dong vai tro chat chéng oxy hoa hodc chat
khur.

Khi cho acid ascorbic vao thit tuoi v&i lidu lugng 200mg/kg s€ han ché duoc su
oxy hoa myoglobin lam kéo dai thoi gian tuoi cuia thit.

Trong mdi trudng cd nitrit, acid ascorbic s€ tac dung vdi nitrit theo phan tmg:

Acid ascorbic + nitrit NO + acid dehydroascorbic

NO + myoglobine Nitrosometmyoglobin

Vi vay c6 thé giam lugng nitrite st dung

Acid ascorbic va mudi ascorbat c¢6 tac dung chong su tao thanh nitrozamin do
bao vay tdc nhan NO,. Chung ciing c6 tac dung lam bén sac t0 nitrosoheme.

Acid ascorbic va mudi ascorbat st dung trong cac san pham thit c6 mat mudi
nitrit. Liéu lugng st dung 300mg/kg.

Céc Acid iso ascorbic (hoac erythorbic) va iso ascorbat (hodc erythorbat) c6 tac
dung tuong tu acid ascorbic va muoi ascorbat

4.3. Str dung phosphat
4.3.1. Vai tro ciia phosphat trong thuc phim
- La chat dém hay 6n dinh pH
- Acid hoa thyc pham
- C6 lap hay lam két tiia kim loai
- Tao thanh hdn hop véi protein, pectin, tinh bot
- Lam phan tan san pham
- Pong héa san pham
- Tang lugng dinh dudng
- Bao quan san pham
4.3.2. Sir dung phosphat trong mgt sé sin pham thuwe pham

Cac polyphosphat dugc dung trong ché bién thit, ca, gia cam, thuy san dé diéu
chinh sy mat am va giir 4m trong cac san pham sau khi ché bién hoic ri dong.

Mot s6 tinh chat ciia cac polyphophat thé hién trong bang 6.46, 6.47 va 6.48.
Badng 6.46. Mot s6 tinh chdt dién hinh cia cdc polyphophat

Tinh chat STPP SHMP SAPP TSPP
pH dd 1%, 25°C 9,7 6,3-7,7 4,3 10,3
Do hoa tan, g/100g nude, 25°C 15 > 40 15 8
Tong Photpho, % 25 27 - 30 28 23
Tong Natri, % 31 23-27 21 34

Ghi _chd: STPP: Natri tetra pyrophosphat; SHMP: Natri hexametaphotsphat;
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SAPP: Natri acid pyrophotsphat; TSPP: Tetrasodium pyrophotsphat.
Badng 6.47. Ham lwong P,Os va pH (dung dich 1%) ciia mét sé polyphosphat

Tén Cong thure % P,0s | pH ciia DD 1%
Di Na pyrophosphat Na,H,P,0-, 63,9 4+4 3
Tetra Na pyrophosphat Na;P,0; 53,4 10+10,5
Penta Na tripolyphosphat NasP301, 57,9 9,2
Hepta Na penta polyphosphat Na;Ps04¢ 62 8,2+8,6
Metaphosphat Na(PO,) (n=100-120) 69,6 6,3+7,5
Tetra K pyrophosphat K4P,0- 43,2 10,3
Bang 6.48. Kha nang tao phurc voi cdc cation cua cdc polyphosphat
Tan S6 gam cation bi c6 dinh/100g anion phosphat
Ca Mg Fe

Tetra Na pyrophosphat 4,7 8,3 0,273
Na tripolyphosphat 13,4 6,4 0,184
Na tetrapolyphosphat 18,5 3,8 0,092
Hexametaphosphat 19,5 8,3 0,273

Trong ché bién thuy san phosphat dugc cho vao thily san dé giit lai nudc cot
trong mo co thuy san va gitr cac tinh chat trang thai cam quan cua thuy san; dong thoi
phosphat dugc str dung dé 1am ting thoi gian bao quan va gitr chat luong san pham
Tuy nhién viéc sir dung qué liéu phosphat s& lam cho thily san trong sudt va co cau
trac nhua.

Céch su dung trong thiy san: phosphat thuong dugc st dung bging cach nhung
vao dung dich, hay phun dung dich 1én toan bd con ca hay phi 1€, da s6 phosphat dugc
cho vao thuy san trudc cong doan nau, cu thé voi mét so loai thuy san nhu sau:

- Tom: STPP ¢6 thé st dung dé boc vo tom bang cach xir 1y tom trong dung dich
phosphate 8<10 % (trudc khi boc vo), néu tdm dugc nau trude khi boc vo thi xir Iy
tom v6i phosphate trude khi nau. Thoi han bao quan tom da boc vo tang 1én bang cach
nhing tom trong dung dich phosphate 2+5% theo khdi luong, trong vai phut. Khuyén
c40 néu ham luong phosphate qua liéu s& 1am cho tom trong sudt va ¢ cau tric nhon.

- So: Str dung phosphat c6 thé ngan chian duoc su giam nudc va nhitng bién doi
do oxy hoa trong qua trinh bao quan. Xir Iy thit so trong dung dich 3+5 % theo khbi
luong STPP trong thoi gian 1030 pht s& gilt duoc trang thai cau tric va huong vi
ctia thit s0. Tuy nhién néu thoi gian x{r Iy voi phosphat dai hon s& lam cho thit so bi
bot bién va mat mui thom ctia thit so hay 1am cho thit s bi dai va c4u tric gel khi ndu.

- Thity san d6ng hop: Cho SAPP viao trong phan long ctia san phadm hay cho vao
trong hop khoang 0,3+0,4 % so v&i khdi lwong long s& ngan chan sy hinh thanh
Magesiun ammonium phosphate tinh thé trong san pham. STPP duoc sir dung rong rai
trong nghéu dé lam giam sy giam khéi luong trong qué trinh ché bién, bao vé ciu triic
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ctia nghéu da tach vo. Phosphate c6 thé cho vao trude khi ndu hodc cho vao trong nudc
cot nghéu trude khi dong hop.

So sanh lgi ich cua viéc st dung phosphat duoc thé hién mot phﬁn nhu sau:

Badng 6.49. So sanh khéi cdc san pham cé sir dung va khéng sir dung phophat

Loai thuy san Tom Céphi lé SO
Khong 30 phat, nudc Khong 30 phut, nudc
‘ Phosphat
Xu ly bang PP nhung
Phosphat 30 phuat, 5% 2 phat, 5% 5 phat, 5%
SB500 STPP STPP
Khéi luong sau khi ra ;:' ﬁngh t 9 9 98
dong (% so voi KL ospha
nguyén li¢u) Phosphat 116 104 104
Khéi luong sau khi ndu ;:' ﬁngh t a4 [E 81
(% so voi KL nguyén ospha
liu) Phosphat 82 80 03

Khi dung natri tripolyphosphat két hop véi natri hexameta phosphat thi hiéu qua
s€ cao hon.

Cac phosphat dugc dung nhiéu trong ché bién phomat (cheese), giup 6n dinh nhii
twong chat béo trong mang protein-nudc nhu:

- Ortophosphat kiém: 1am phomat mém, d& chay.
- Ortophosphat acid va polyphosphate: 1am ting ¢ nong chay, cdu tric cing.

Céc phosphat dugc sir dung nhur mot chat gy nd khi phan tung véi NaHCO; dé
tao ra CO,.

Ngoai ra, phosphat ciing dugc dung (jé diéu chinh d¢ acid cho cac san phim
thach, mut trai cay.. SAPP pha loang dén nong d6 1+2% phun Ién khoai tay chién co
thé han ché dugc su bién den cua khoai tay dudi tdc dung cua kim loai sat.

SHMP duoc dung trong nhiéu san pham khac nhau véi cac tac dung khac nhau
nhu:

- Gitt 6 mém cua cac loai dau hat.
- Ngan chan sy hoa duc cta céc san phém bia, ruou.

- V6i ham lugng 2,3+3% giup cai thién kha ndng tao bot va on dinh doi véi long
trang trimg luu trir dang dong lanh; vé1 ham lugng 2,5% trong lugng kho s& lam giam
thoi gian tao bot va lam tang chi€u cao bot cua long trang triang kho.

Mononatri phosphat (MSP) hodc monokali phosphat (MKP) tro giap gitr mau sdc
tu nhién cho san pham long dé triang kho, dong lanh hoac lam lanh.
4.4. Str dung phu gia trong bao quan thuy san twoi
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4.4.1. Chong hién twong bién den & dau, thit tom

Co ché bién den dau, thit tdm : Tyrosin Melamin
Ortho - diphenoloxydase .
(mau den)

C6 thé han ché hién tuong bién den tom béng cach:

- Ngam tom trong moi trudng acid: citric, tartric, phosphoric.

- Sit dung chat khir Na;S,0s: Nhing 20 kg tdm (vira danh bét) trong 200 ml nu6e
bién chtra 0,75% Na,S,05 trong 3 phut, rita nhanh bang nudc bién, sau d6 uwép nudc
da.

- Trong qué trinh ché bién co thé pha Na,S,05 v6i nong d6 0,3+1% vao dung
dich nudc va nudc da ¢ nhi¢t dd lanh thich hop (IQ°-15°C), sau d6 ngam tom can xu
1y vao khoang 5+10 phut. Sau d6 vét ra va rua lai bang nude sach.

- Ciing ¢6 thé dung natri erythorbat, mot dong phan lap thé cta natri ascorbat, voi
lidu lwong 15g/100ml nude & 20°C ngdm tom dé ngin ngira qua trinh hinh thanh dém
den cho tom.

4.4.2. Chong hién twong bién mau ciia thiiy sin twoi dong lanh

Thyc pham thily san khi tiép xtc v6i oxy sé nhanh chéng bi hu hong, cac acid
béo chua bdo hoa bi tré mui, da va co thit c4, muc, bach tudc bi bién do, tom bi bién
den ngay ca khi ching dugc dong lanh. Do d6 dé han ché hién tuong bién mau nay co
thé str dung mot trong cac phu gia sau:

- Ngém san pham trong dung dich acid ascorbic 1% trong 2 phut, sau d6 tién
hanh cap dong.

- Ngam hodc phun dung dich natri erythorbat 1én san pham trudc khi cdp dong s&
ngan ngua dugc sy bién mau co thit va cac loai thuy san; duy tri mau sac va mui vi tu
nhién ddc trung cho tung loai thuy san, dac bi¢t tot cho san pham tom ludc.

4.4.3. Bdo qudn cd bang acid acetic

U6p ca tuoi bang acid acetic 2-3%, dé giam pH, wc ché vi sinh vat hoat dong.

Vi khudn pH irc ché
Gay thdi rita <45
Salmonella 4,5
Clostridium botulinum 4,3
Staphylococcus aureus 4,8 (hiéu khi); 5,5 (yém khi)

4.4.4. Str dung két hop mét sé phu gia trong bdo qudn va ché bién thiiy sin

Mot s6 phu gia co tén thuong mai trén thi truong hién nay duge su dung trong
ché bién va bao quan thuy san 1a sy két hop ciia mot sé phu gia v6i nhau nham ting
cuong kha nang tac dung cua chung.

a) Phu gia MTR-79
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Phy gia MTR-79 1a mot hdn hop cac chat natri bicarbonat, acid citric va natri
clorua. Phu gla nay muc dich sir dung dé tang trong cho cac san pham t6m, ca phi 1¢,
dong thoi cai thién cau tric va mau sic san pham, khong dé lai du lugng P,Os nhu khi
sir dung chat phu gia phosphat.

MTR-79 duoc st dung dudi dang dung dich 4% so véi tong lugng nude va nudc
da cong v6i mot luong mudi tir 1-3% (so véi dung dich). Duy tri nhiét d6 dung dich &
5-7°C. Ti 1é tom/dung dich thuong 13 1:1 (néu khudy lién tuc) va 1:2 (néu khong khudy
lién tuc). Thoi gian ngdm khoang tir 2-3 gi¢ tuy thudc vao cd tom.

b) Anpeix 100/C

Anpeix 100/C c6 thanh phan gom: natri erythorbat, acid ascorbic va acid citric.
Anpeix 100/C 1a phu gia chong oxy hoda, 6n dinh mau sac doi vdi cac loai ¢4, cd mau
do, ca lugng, ca song, cd mu...

Cach su dung: Sau khi v6t cd 1én, dem ca ngdm ngay vao dung dich c6 pha 1-2%
anpeix 100/C va 3% mubi. Giir nhiét d6 0-5°C, thoi glan ngam 2-5 phut, sau d6 dong
lanh, c6 thé bao quan 6 thang Pbi v6i dang ca miéng, ngdm vao dung dich 1,5%
anpeix 100/C va 1% mudi, nhiét do nuéc ngdm 0-5°C, trong thoi gian 5-10 phut, sau
doé dem udp lanh.

c) Blantex CP/2 va B/2

Blantex CP/2 1a hdn hop gom: natri bicarbonat, tinh bt bién tinh, hatri ascorbat,
trinatri citrat. Blantex CP/2 dugc st dung dé chong oxy hoa, giit mau sic cho cac loai
dong vat than mém nhu bach tudc, muc nang, muc ong...

Blantex B/2 1a hon hop gom: natri bicarbonat, acid ascorbic, calci ascorbat, acid
citric, mannitol, tinh bdt bien tinh. Blantex B/2 c6 tac dung lam co thit ca trang, mém
mai, tdng d0 sdng bong cua 1op da bén ngoai; ngoai ra con sir dung két hop trong xu ly
muc.

Cdch sur dung:

- Hoa tan 1,2% blantex CP/2, 1% blantex B/2 va 1,5% mudi vao trong nudc, gitr
d6 lanh 0-5°C, 1kg muyc st dung 1,5 lit dung dich, thoi gian ngam d6i voi muc ong 12-
24 gi¢, myuc nang 12 gio. Sau khi ngam rtra lai bang nudce sach.

- Déi v6i cac loai so, hén, ngao st dung 1% blantex CP/2, 0,8% blantex CP/2 va
1,5% mudi, thoi gian ngdm 1-3 gio.

d) Melacide PEX

Melacide PEX 1a hon hop céc chat: acid benzoic, mononatri citrat, acid sorbic,
natri ascorbat, natri clorua. Melacide PEX c6 tac dung bdo quan ca chdng lai sy phan
hiy ctia men hay vi khuan, han ché sy nay sinh ciia histamin, tranh bi oxy hoa va giir
duogc trang thai tuoi tt cua ca duoc lau.

Céach dung: Ca sau khi v6t 1én dugc loai bo rudt va ria sach, ké d6 rai phu gia
Melacide PEX 1én khap minh ca voi ti 18 khoang 10-15kg/1kg ca, sau d6 cho vao
thung, c6 thé rac thém vao d4 cuc. Ciing c6 thé thuc hién bao quan ca bang cach tha
tryc tiép ca sdng vao dung dich c6 pha 3% Melacide PEX, cho ca hép thy nhitng chat
d3 pha trong dung dich, dé han ché sy 1én men céc thirc an trong minh ca. Thoi gian
ngam khoang 5-10 phut, tiép d6 cho da cuc vao, doi khi ca chét han thi cho vao thing
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va u6p lanh (cling c6 thé rac thém phu gia nay vao ca khi u6p lanh).

4.5. Sir dung phu gia cho diu mé va san pham tir diu m&

Badng 6.50. Cdc phu gia sit dung cho san pham dau mé

Phy gia Chdt béo San pham ciia chdt béo
Chéng  oxy | BHA, BHT BHA, BHT, ascorbyl palmitate...(Pha beo)
hoa ascorbyl palmitate v.v. | acid ascorbic va ascorbat (Pha nudc)
Chat mau Carotenoid Carotenoid

Lam bén nha

Chat hoat dong bé mit co HLB = 3,5-6

tuong Vi ?du :mono-, diglycerid cua acid béo thuc
pham

Mudi an Pha nudc

Chéng VSV Benzoat, sorbat

Vitaminhéa | A, D, E

A D E

4.6. Sir dung phu gia trong d6 hop thwc pham

4.6.1. Pé hop thit cd

Badng 6.51. Tdc dung ciia cdc phu gia sir dung trong do hop thit cd

Tac dung

Phu gia

Nhuom mau (pate, xuc
xich, lap xudng)

Nitrat (nitrit) bén mau myoglobin,
Cochenill (d6), carotenoid (da cam)

Xanthophyll (mau khac nhau)

Tao cdu tric (pate, xuc
xich, thit dong...)

Lam bén nhil tvong (hoat dong bé mit)

Lam dac, tao gel (polysaccharid)

Phosphat va polyphosphat

Kiém, sorbitol (ting tinh giir nudc cua protein)

Tang vi thit

Bot ngot

4.6.2. Pé hop rau qud

Badng 6.52. Tdc dung cia cac phu gia sit dung trong do hdp rau qua

Tac dung

Phuy gia

Lam trang (ndm)

S0,, Sulfit kiém

Nhudm mau

Cochenill (d0), rouge cochenill (d0) sur dung cho trai
cay c6 mau anthocyanin (sori, dau tay...)
Clorophyl (rau xanh)

Chédng oxy héa (bao vé mau)

Acid ascorbic, natri ascorbat, cac acid citric, tartric
V.V...
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Tac dung Phu gia

Tang d9 cting cho rau qua Calci clorua (CaCl,.6H,0)

Tao vi chua, tc ché vi sinh | Acid acetic, acid benzoic va benzoat v.v...
vat

4.7. Sir dung phu gia trong sian xuit banh mi, banh bich quy, banh ngot
4.7.1. Cac nhom phu gia binh thuwong

- Céc chat mau

- Chat bao quan

- Chat chdng oxy héa

- Phy gia diéu chinh d6 acid: Acid thyc pham va mubi Na, K, Ca; NaHCO; va
Na,CO3z, MgCOg3,V.v...

- Chét 1am ndi
4.7.2. Mt sé phu gia chuyén biét
- Tinh bot bién tinh : tinh bot phosphat hoa; tinh bot acetyl hoa

- Phu gia lam ddc, tao gel: alginat Na, K; agar-agar; gom arabic; cellulose va dan
xuat cia nd v.v...

- Chat nhii héa va lam bén: mono-, diglycerid cta acid béo; este ciia cac acid
acetic, citric, tartric va cac mono-, diglycerid cta cac acid béo; sucroeste; sorbitol;
mannitol; polyetylen glycol; v.v...

- Tac dyung: ting cudng tinh giit nuée, chdng thoai hoa amilo cia tinh bot, cai
thién tinh chat bot nhao, banh nd, mém, don hon v.v...

4.7.3. Vi du vé hén hop phu gia lam ting d¢ né, mém, xép ciia banh béong lan (thay
mot phan trimg)

- Polyglycerol este 12%

- Monoglycerid cua acid béo 3%

- Propylen glycol este 1,5%
- K oleat (35% trong glycerol) 2%

- Sorbitol 70% 6%

- Polyethylen glycol 15%

- Nudc 60,5%

Cdu triic cia gluten trong khoi bét nhao
Gluten 14 nhitng chudi protein xoan 6¢ hay cudn tron nho lién két S-S. Khi day
nhanh qué trinh nhao tron két hgp véi st dung phu gia thi:

Céc chit oxy hoa c6 thé gay trc ché enzyme thuy phan protein, gop phﬁl} bao vé¢
gluten; mat khac tao phan img [O] + S-H — S-S lam cho khoi bdt ran chac (bang
6.53).

Céc chat khir ¢6 tac dung nguoc lai cac chat oxy hoa: pha v& cau nbdi S-S, 1am
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mém khdi bot (bang 6.54).

Bdng 6.53. Cdc chat oxy hod ding trong san xudt banh

Phy gia Phan img Thoi diém Piéu kién Gidi han FDA
phan ung phan ung (ppm)

Peroxyd calci Nhanh Phdi tron Am 75

lodat kali Nhanh Phéi tron Am 75

lodat calci Trung binh Ché bién Am 75

Azodicarbonamid Nhanh Phéi tron Am 45

(ADA)

Acid ascorbic Nhanh, vira Phéi tron Tiép xuc 4m -
bot

Nhung acid Trung binh Thoi giana | Tiép xic am -

ascorbic bot

Bromat kali Cham Lac nuéng Acid, nhiét 75

Bromat calci Cham Lac nuéng Acid, nhiét 75

Badng 6.54. Cdc chat khir diing trong san xudt banh
Phy gia Phan g Thoi diém Piéu kién Gidi han FDA
phan trng phan ng (ppm)

L-cystein Nhanh Phdi tron Am

hydrochlorua

Na metabisulfit Nhanh Phéi tron Am

Acid sorbic Nhanh Phéi tron Am

Nhung acid Nhanh Phdi tron Am-kin

ascorbic

Prptease nam Cham Phdi tron Am-mudi it

moc

Céc chat khir khi dugc dung két hop voi cac chat chong oxy hoé trong nhao tron
bot s€ tao sy mém déo cho khoi bot nhao.

4.7.4. Céc chit tao né

Céc chét tao ng dung trong san Xudt banh nhu: Na,CO3, (NH;),CO3 , NH,HCOs;,
NaHCO;. Cac chat nay dugc cho vao kl}éi bot nhao, khi nudéng dudi tac dung cua
nhiét do cao sé€ giai phoéng CO, 1am né khoi bot.
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CAU HOI ON TAP

. Chat phu gia thuc pham 1a gi? Vi sao chiing duoc sir dung trong cong nghiép
thuc pham?

. Phan biét chat phuy gia thyc pham va chét hd trg ché bién.

. Khi str dung chat phu gia vao trong ché bién thyc pham can luu y nhitng van dé
gi? tai sao?

. Trén cac nhan bao bi thyc pham c6 sir dung cac chat phy gia thuong c6 nhitng
con sb di kém véi tén nhoém chat phy gia, nhitng con s6 d6 14 gi va ¥ nghia caa
no ra sao? [Vi du: chat mau tong hop (102 hodc E102, 150a...); chit bao quan
(200, 202...)]

. Néu co ché tac dung ciia cac chat phu gia bao quan, chéng oxy hoa, chat tao
xOp.

. Vi sao noi chét nitrat, nitrit 1 chat giitr mau vira 1a chat bao quan cho cac san
pham thit? Co6 gi dang luu y khi str dung chung trong ché bién thuc pham?

. Hay doc trén nhin 01 san pham thyc pham bét ky c6 sir dung cac chat phuy gia,
tra curu tén cac chat phu gia dugc str dung va néu muc dich sir dung chiing trong
san pham thuc pham do.

. Can clr vao tiéu chuan hién hanh vé liéu lugng sir dung ctia cac chét phu gia
thuc pham cia B§ Y T¢€, hay néu tén mdt san pham thuc pham véi cac chat phu
gia can s dung cho san pham thyc pham d6 kém theo lieu lugng st dung
ching.

. Hay cho biét tac dung cta cic chit phosphat dung lam phu gia thuc pham va
cac san pham tng dung ching.

10. Hay tim nhan cua cac nhom san pham sau: banh keo, san pham thit, dau md,

chat bot, rau qua, sita, dd udng, nudc cham ... Thong ké cac chat phu gia sir
dung cho ting nhém thuc pham c6 trén nhan san pham va cho biét liéu luong
st dung chung trong cac nhém thyc pham do.
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