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CHUONG 1. PHAN LOAI THUC AN

I. Dinh nghia

Trong hoc phan Dinh dudng gia stc, chung ta d3 duoc gi6i thiéu vé khai niém
“chat dinh dudng” va “thirc an”. Dé gitp hé thong lai kién thirc, chung t6i xin nhéc lai
mot vai khai niém dé tham khao. Trudc hét, Pond va CTV (1995) dé dua ra khai niém vé
chat dinh dudng nhu sau: chdt dinh dwéng la mét nguyén t6 hay mét hop chat héa hoc
ma cé thé gitr duoc su sinh truong, sinh san, cho sita mot cach binh thuong hodc duy tri
su séng noi chung. Theo do, thuc dn dugc dinh nghia 1a: mot vat lieu co thé an duwoc
nham cung cdp chdt dinh dwéng. Wohlbien (1997) dinh nghia rang tit ca nhimg gi ma
con gia stc 4n vao hodc c6 thé an vao duge ma c6 tac dung tich cuc ddi véi qua trinh trao
ddi chét thi goi la thuc an gia suc. Mot dinh nghia khac cling duoc su chép nhén cua
nhiéu nguoi do 1a “Thuce an 1a nhitng san phém cua thuc vat , dong vat, khoang vat va cac
chét tong hop khac, ma dong vat co thé an, tiéu hoa, hip thu dé duy tri sy séng, phat trién
va tao ra san pham”.

I1. Phan loai thire an

2.1. Y nghia ciia phan loai thirc in gia stic

Viéc phén loai thire an gitip cho nguoi chin nudi biét chon va dinh hudng sir dung
thich hop ting loai thirc dn cho timg d6i tuong gia stic dé mang lai hiéu qua kinh té cao.

2.2. Phuong phap phan loai:

C6 nhiéu phuong phap phén loai thirc dn khac nhau, cin c vao ngudn gbc, dic
tinh dinh dudng, tinh chét thuc an...

2.2.1 Phan logi theo nguon goc

Can cu vao nguon goc thirc an dugc chia thanh cac nhom sau:

+ Thire an c6 ngudn goc tur thuc vét: Trong nhém nay gom cac thuc an xanh, thtc an
1é, cu, qua, thirc an hat cac san pham phu ctia nganh ché bién noéng san: thic in xo, rom
ra, day lang, than 14 lac, than cay ngd céc loai cam, kho dau (do céac nganh ché bién dau)
ba bia, rwou, san phdm phy. Nhin chung, loai thirc dn nay 1a ngudn ning luong chu yéu
cho ngudi va gia stc, ngoai ra nd con cung cp vitamin, protein tho, cc loai vi khoang,
khang sinh, hop chit sinh hoc.

+ Thtrc dn c¢6 ngudn gdc tir ddng vat: gdm tat ca cac loai san pham ché bién tir nguyén
li¢u dong vat nhu bot ca, bot tom, bt thit, bot nhong tam, bot sita va bot mau.

Hau hét thirc an dong vat c6 protein chat luong cao, ¢ du cac axit amin thiét yéu, cac
nguyén t6 khoang va mot s6 vitamin A, D, E, K, B12.., ty 1¢ tiéu hoa va hp thu cac chét
dinh dudng trong thirc an dong vat cao hay thap phu thuoc vao cach ché bién, 1am thirc dn
bd sung protein quan trong trong khau phan cua gia stc gia cam.

+ Thire dn ngudn khoang chat:

Gom céc loai bot so, da voi va cac mudi khoang khac nhim bd sung cac chat khoang
da va vi lugng.

2.2.2 Phan logi theo thanh phén cdc chit dinh dwong
Phuong phép nay chi yéu dwa vao ham lugng cac chit dinh dudng chinh trong
thire an: protein, lipit, gluxit, nudc.. dé chia thanh cac nhom.



+ Thurc 4n giau protein. Tt ca nhiing loai thirc dn c6 ham luong protein thd chiém trén
20% (tinh theo vat chat kho) thi duoc goi 12 nhimng loai thirc dn gidu protein.

+ Thrc an giau lipit:

Gom céc loai thirc an ma ham luong Vi du:
lipit chiém trén 20%. Muc dich st dung 1 kg bOt ca loai 1 co 443 g; 1
thirc n ndy 1a cung cdp mot luong lipit k9 POt thit cb 660 g; 1 kg
thich hop trong khdu phin da du ham d&u tuong cé 374 g; kg khd dau
lugng vat chit khd nhung gié tri ning 1@C nhan cé 409 g protein tho.
lwong con qua thip.

+ Thirc an giau gluxit: La loai thirc an trong do c6
ham luong gluxit 50% trd 1én, gdm cac loai hat ngi Vi du: Vung chia
cde, ngd, thoc cam, bot khoai, bot san. Thirc an nay  44,1% va lac nhén
chiém ty 1¢ rat 1on trong khau phan thirc dn gia sic ~ 46.3% lipit
da day don, n6 1a ngudn ning luong dé& tiéu hoa, hip thu va it gy tai bién trong qua trinh
sir dung ma gia thanh ré.

+ Thire an nhiéu nudc: Gom cac loai thirc dn ¢6 ham luong nudce tir 70% tro 1€n.

Vi du: thirc an ci qua, béng ba rugu, bia, rau xanh, béo...

+ Thire an nhiéu xo: Gom céc loai thirc an ma ham luong xo tho 18% trd 1én. Loai
thirc &n nay 1a san pham ché bién nganh trong trot, nhu rom ra, day lang, day lac.. nhiing
loai thirc 4n nay it c6 ¥ nghia voi gia stic da day don nhung chiém ty trong 16n trong khau
phan gia suc nhai lai.

+ Thirc 4n giau khoang: gdm céc loai mubi khoang, bot xwong, mudi in, bot so...

+ Thue 4n giau vitamin: gdm nhiing loai vitamin hogc nhiing loai thirc dn giau vitamin
nhu: bot rau xanh, ddu gan ca..

+ Thirc 4n bd sung khac: gom cac loai thtrc an c6 nguon gdc dic biét nhur khang sinh,
cac hop chét chira nito, cac chat chdng oxy héa, cac chat kich thich sinh trudng.

2.2.3 Phén logi theo dwong lwgng tinh bjt

Theo phuong phap nay, nguoi ta phan thirc an thanh 2 loai: thirc an tinh va thac
an tho.

+ Thirc 4n tho: bao gdm cac loai thirc an c6 dwong luong tinh bot dudi 45% nghia
1a trong 100 kg thtrc dn c6 gia tri khong qua 45 don vi tinh bot.

+ Thirc an tinh: bao gém cac loai thirc dn c6 duong luong tinh bot trén 45% (trong
vat chat kho) nhu cac hat ngti cde, bot cu qua , cac hat kho dau. Trong thuc an tinh con
phan ra thuc an giau protein, gluxit, lipit...

2.2.4. Phan logi theo toan tinh va kiém tinh

Nguoi ta cin cir vao do pH cta san pham chuyén héa cudi cung dé chia thirc dn
thanh toan hay kiém. Thuong nhiing thirc in c6 chira nhidu P, Cl, S thi san pham cudi
cung cta sy chuyén hoa mang tinh axit.

Vi du: P cho H3PO,, S, H,SO4, Cl, HCI, con loai thirc an nhiéu Ca, K, Na, Mg thi
san pham chuyén héa cudi cing mang tinh kiém.

Phuong phap xac dinh mot loai thirc n toan tinh hay kiém tinh dwa vao cong
thirc:

97P+62S +28CI

" 50Ca + 26K +43Na+83Mg

Néu X > 1: Thirc an d6 thudc nhém toan tinh
Néu X < 1: Thirc an d6 thudéc nhém ki€ém tinh




Vi du: Trong cé khd céd chua
P: 2,1 g; K: 19,2 g; Na: 2,46
g; S: 2,05 g; Cl: 2,17 g; Ca:
17,7 g; Mg: 2,28 g.

Thay vao cong thirc ta co:
97P +62S +28CI

50Ca+26K +43Na+83Mg
Trudng hop nay X < 1 nén thirc dn thudc nhom kiém tinh.

Nhitng loai thirc an kiém tinh gém: thirc dn xanh, ¢t qua, thic an G xanh... Nhitng
loai thirc n nay thich hop cho gia suc sinh san, tac dung tot ddi véi kich thich tiét sira.
Trong khi, nhitng loai thirc an toan tinh nhu: cac loai thirc an dong vat, hat ho dau va mot
vai loai thirc 4n giau protein lai thich hop véi gia siic duc, gia stic duc sinh san nhét 1a
trong thoi gian 13y tinh.

Ma s6 quoc té ciia nguyén liéu thire an chdan nudi:

Hién nay trén thé gidi ngudi ta phan thic dn thanh tim nhom:

Thire an tho kho

Tat ca cac loai c6 xanh ty nhién thu cit va cac loai phé phu pham cia cdy trong
dem phoi kho c6 ham lugng xo trén 18% déu 14 thire n tho kho. Bao gom: co kho ho dau
hodc hoa thao, rom ra, diy lang, day lac va than cy ngd... phoi kho. Ngoai ra con gdm
vo cac loai hat thoc, lac, dau, 161 va bao ngo.

Thire an xanh

Tét ca céc loai co tréng, co tu nhién, cac loai rau xanh cho gia suc su dung ¢ trang
thai tuoi, xanh bao gém: rau muéng, béo hoa dau, 14 bép cai, su hao, ¢é tu nhién, co tréng
nhu ¢ voi va ¢ s&, béo tAm, rau dira nude, rau dén, rau lép, than 14 khoai lang...

Thire an G chua

Tét ca cac loai thirc dn chua, cac loai co hoa thao hodc than, b phu phém cla
nganh tréng trot nhu than, 14 lac, bi dira, vo chudi, than cay ngo... dem u chua.

Thire an giau nang lugng

Tat ca cac loai thirc an c6 ham luong protein dudi 20% va xo thd dudi 18%. Bao
g@)m cac loai hat ngi cbc nhu ngo, gao, san, ct khoai lang, cao luong, mach, my... va phé
phu phim cta nganh xay xat nhu cam gao, cam ngd, cam my, tim...nhém nguyén licu
nay chiém ty 1é cao nhat trong cong thirc thirc an hdn hop, thuong chiém 40-70% ty
trong. Mot sd loai dau thd, md thd ciing duge dung bd sung vao cong thirc thie dn hdn
hop nhung khong vugt qua 4-5%. Ngoai ra con ¢6 cac loai cii, qua nhu sin, khoai lang,
khoai tay, bi do....

Thire an giau protein

Tét ca cac loai thirc dn c6 ham lugng protein trén 20%, xo thé dudi 18%. Thuc an
giau protein cé nguén géc dong vat: bot ca, bdt thit, sira bot, bot thit xuwong, bot mau,
nude sita..; thirc an giau protein c6 ngudn goc thuc vat: hat d6 tuong, lac, dau xanh, dau
triéu, dau nho nhe, kho dd twong, kho lac, khoé dau hudng duong, kho dau dira, kho dau
bong.

=0.23

Thikc in bd sung khoang

Bot vo 0, bot da, vo hén, dicanxiphotphat, bot xuong...

Thikc dn bd sung vitamin

Céc loai vitamin By, By, B3, D, A hodc premix vitamin.

Cic loai thirc iin bo sung khac

Pay 1a nhom thuc an rat da dang. Theo bang hudéng dan sé 70/524 ctia Chau Au c6
td1 14 loai phu gia thtrc dn chdn nudi khéc nhau:



SO thtr tw  Loai phu gia

SO thitrty  Loai phu gia

1 Céc chat khang sinh 8 Cac vitamin

2 Chét chdng oxy hoé 9 Céc chét vi lugng

3 Chat tao huong vi 10 Nhan t6 sinh trudng

4 Chat phong cau trang 11 Chat két dinh

5 Chat nhii ho4 12 Chat nhil hod axit

6 Chat tao mau 13 Cac loai men

7 Chit béo quan 14 San pham vi sinh vat
S th tu clia tim nhém thire dn duoc danh s6 nhu sau:

Tén nhém thire an

S6 qudc té cua nhom thirc an

- Co khd, thirc an thd nhiéu xo 1

- Co6 tuoi, cac loai thuc vat tuoi, rau

xanh
- Thirc an 0 chua

- Thtc an giau nang lugng

- Thtrc an giau protein

- Thirc 4n bd sung chat khoang
- Thtrc &n b6 sung vitamin

03O\ L kWi

- Céc chat phu gia (additives)

Trong ma sd qudc té cua cac loai nguyén li€u thirc an chan nudi, chir s6 dau tién
cho biét loai nguyén li¢u thuc an dé thuoc nhém nao con nam chir so ti€p theo trong ma
s0 la cac so dé phan biét cac nguyén li€u do trong cuing nhom.

Trong tam
nhom nguyén li¢u trén,
cac nhom nguyén li¢u
thuong st dung trong
ché bién thirc dn chin
nudi cong nghi¢p 1a
cac nhom 4, 5, 6, 7 va
8 con cac nhém 1, 2, 3
thuong dung cho gia
suc nhai lai, nhom 2
cling dung cho cac
nhom gia suc khac nhu
thirc dn bd sung.

Vi du:

- Khé dau lac ép c6 ma sbé qubc té 1la
504604

- Khd dau lac chiét ly cé6 ma sb qudc té
504612

- Khd dau dau tuong ép cé6 mad sb qudc té
503649

- Khé dau dau tuong chiét ly c6 ma sb qubc
té: 503650

- B6t cd6 linh lang khoé 17 %
sb qubc té la: 100023

- A -2 I | a v

protein cé ma
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CHUONG II. POC TO TRONG THUC AN

I. CAC KHAI NIEM CO BAN VE CHAT GAY PQC TRONG THUC AN

1.1. Pinh nghia

Chiit djc (poinsons)

Chat doc 14 nhitng chat vo co hay hitu co c6 ngudn gdc trong ty nhién hay do con
nguoi tao ra, ndé dugc nhiém vao trong thirc an va dua vao co thé dén nong d6 nhat dinh
va gy ra sy ng6 doc, lam 10i loan cac hoat dong sinh 1y, sinh hoa binh thuong cua co thé
va biéu hién bang nhimng tri¢u chimg va bénh tich khac thuong.

Tuy theo loai chat doc, mic d6 nhiém doc ning hay nhe, tuy theo lira tudi, tinh
trang stc khoé cta co thé ma triéu ching ngd doc ning, gy tir vong hodc nhe sau mot
thoi gian dai tich luj méi gay biéu hién ngd doc.

Chat doc dugc sinh ra tir nhiéu ngudn gdc khac nhau: N6 c6 thé 1a cac san phdm
trao ddi ctia nAm mdc, vi sinh vat tao ra ma ta goi la Mycotoxin. Hoac c6 thé 1an vao thuc
an do 6 nhiém mai truong hodc ciing c6 thé do con ngudi vo tinh hay ¢b ¥ cho thém vao
cac nguyén liéu dé bao quan va ting khau vi.

Nghién ctru vé chat doc thuc chat do la nghién clru vé ban chét hoa hoc, co ché
tac dong, phuong phap xac dinh dé tir d6 c6 nhitng bién phap k¥ thut loai trir va han ché
tac hai ctia no t6i co thé ngudi va dong vat.

Sw ngg djc (toxicosis, poisoning)

Linh vie nghién ctru vé sy ngd ddc bao gdm nhiéu khia canh khac nhau. Diéu nay
phtic tap vi c¢6 qua nhiéu chit doc nén rat khé phan biét. Doi khi cling xdy ra triéu ching
ngd doc thuc pham ma khi kiém tra khong thay co doc chit trong thic an, nhu sy ngd
ddc chét dinh dudng do dn qua nhiéu khéng tiéu, bi vi khudn 1én men trong dudng rudt
sinh ra dbc té, su ngd doc chét khoang vi lugng, sy ngd doc vitamin.. khi sir dung qua
lidu. Trai véi diéu nay, d6i khi ngudi va dong vat an phai chat doc ma khong co triéu



ching ngd doc do lleu luong doc to qua thip hoidc do strc dé khang ciia co thé ngudi va
dong vat voi doc td cao nén khong xuat hién triéu ching.

1.2. Cac trang thai ng6 doc

Ngo doc cap tinh 1a trang thai ngd doc sau khi nhiém chit doc mét thoi gian
ngin, xuét hién nhimng triéu ching khac thuong rat nghiém trong hodc gay ra tir vong cho
nguoi va dong vat.

Ngo doc tich liy (con goi la ngd doc truong dién, ngd doc man tinh) 1a trang thai
ma co thé nhiém chit doc véi liéu luong thip, chua gy ra triéu ching lién ma phai trai
qua mot thoi gian dai chat doc tich lity trong co thé, 1am bién ddi cac qua trinh sinh 1y,
sinh hoa 1au dai roi méi gay ra triéu chimg.

II. PHAN LOAI CHAT PQC THEO NGUON GOC LAY NHIEM

2.1. Chit ddc c6 sin trong nguyén li¢u 1am thirc dn va trong qua trinh ché bién

Trong tu nhién céac loai thyc vat cling nhu mot s6 loai dong vat dac biét déu co
chtra mét sd luong doc t6 nhat dinh. D6 1a nhitng chét tich liy hodc 1a san phém trung
gian trong qua trinh trao d6i chat ctia chung hodc 1a nhimng chat duoc sinh vt tong hop.

O thuc vat, nhat 13 nhom cay ho ddu c6 nhiéu chat khang dinh dudng (nutrition
antigonist). Nhiéu loai thuc vat c6 chira nhom chat glusit dgc, trong mot so loai dong vat
c¢6 chira nhirg amit doc gay di tng rat manh cho co thé.

2.2. Chit ddc do thwe pham bj bién chit trong qua trinh bao quén

Su ton trit nguyén liéu trong kho 1au ngay, do tac dong cua oxy trong khong khi
oxy hoa hodc do enzyme trong thyc pham tic dong lam bién doi cac chét dinh dudng tro
thanh cac chat doc hay chat khang dinh dudng.

Vi du: cac chat dau thyc vat dé lau ngiy trong khong khi s& bién thanh céc
peroxyt, aldehyt ddc. Cac axit amin nhu histidine trong thit ca tuoi dudi tdc dong cua
enzyme decarboxylase khir nhom cacboxyl tr¢ thanh histamin doc gay di ung manh cho
co thé. Mot sb vitamin bi oxy hoa tré thanh chéat khang vitamin.

2.3. Chit ddc do nAm moc sinh ra (mycotoxin)

Céc loai thirc an sau khi thu hoach vé khong dugc 1am khé va ché bién kip thoi
trudc khi dem dy trit trong kho. Néu do am trén 14% rat dé bi Ién men hodc nam moc
phat trién sinh ra dgc to. Tuy theo loai ddc t0, tuy theo ham hugng cao hay thap ma c6 thé
gy ra doc cho nguoi hay dong vat.

2.4. Chit doc do vi khuin giy ra

Ngo doc thirc an do doc t6 vi khuan thuong xdy ra do thiéu sot trong cong tac
ki€m tra va phan lén xay ra trén thyc pham cé nguon goc dong vat giau protein nhu thit
stra, trung...

2.5. Cac hoa chit ddc hai 14n vao thirc in

Nguyén nhdn giy ra su ngd doc thuc pham hodc khong an toan thuc pham cé thé
do cac y¢u t0 sau day:

Cho thém vao thirc an dé bao quan, nhom nay bao goém: Cac chat sat khuan, cac
chat chong ndm, cac chét khang sinh va céac chat chdng oxy hoa...



Céc chét cho thém vao thuc an dé tdng khau vi, huong li€u cua thirc an.

Céc chit tiy mau hodc cho vao dé thay d6i mau thuc pham, 1am cho dai hodc xbp
thuc pham.

Céc loai chat kich thich t6, hodc cac chit ting dong hoa, ting giit nudc dé cho gia
stic tang trong nhanh.

Céc chat gay 6 nhiém méi truong bao gom kim loai ning ctia nha may thai ra hip
thu vao cay thirc an, thudc trir chudt, trir siu, trir nAm va virus nhiém vao thyuc pham .

II1. CAC YEU TO ANH HUONG PEN MUC PO POC

3.1. Liéu lwong chit doc

C6 nhiéu chit & lidu thip thi 13 yéu t6 dinh dudng. Vi du: nhu cac nguyén t vi
lugng, nhung & licu cao thi gay ra ngd ddc.

3.2. Yéu to giong, loai dong vat

Cung mot loai doc td, cung mot lidu luong nhiém nhung c6 gia stic ¢ tri€u
ching trung doc nhung c6 loai lai khong. Vi du: vai ty 1€ 10% bdt 1a keo dau thi ¢ ga co
hién tugng budu cd, rung 1ong nhung & gia suc nhai lai véi mirc trén 30% trong khau
phan thi méi c6 triéu chimg ngd doc. Hay cting mét ty 18 aflatoxin trong thirc an thi vit co
biéu hién ngd doc trude ga.

3.3. Lira tudi ctia dong vt

bong vat non noéi chung hé théng dé khang, hé théng khtr doc va thai doc td ra
ngoai cua co thé phat trién chua hoan thién, do d6 strc dé khang voi doc t6 ctia co thé gia
sic non ciing yéu hon gia stc truong thanh. Nguoc lai, co thé gia yéu su trao ddi chat
cling giam xudng, strc dé khang ddi véi doc t6 cling giam.

3.4. Tinh biét

Anh huéng cta doc to trén gii tinh ciing chi 1a khai niém twong ddi. O trang thai
binh thuong thi khong c6 su khéac biét ¢6 y nghia giira 2 loai giéi tinh trén linh vyc dé
khang véi doc td. Tuy nhién khi gia stc mang thai, sinh san hodc nuéi con thi rat man
cam vai doc th.

Vi du: doc to nam aflatoxin co thé gay chét phoi ty 1€ cao; doc t zearalenone (F,
c6 trong ngd) do nam Furarium tiét ra c6 thé gy ra siy thai. Vi vdy, trong thoi gian
mang thai can phai c6 ché d6 an k¥ ludng hon binh thudng.

3.5. Tinh trang sitc khée va ché @9 dinh dwong

Stic khoe co thé co anh hudng rat 16n dén kha ning dé khang dbi vai doc to.

Vi du: khi co thé bj bénh viém gan hoac viém than do nguyén nhan khac khong
phai doc té thi kha ning loai bo doc t6 ciia co thé rat kém. Vi vy ciing véi mot licu
luong gidng nhau, nhung co thé khoe manh c6 thé vuot qua duoc.

Khau phan in va ché do dinh dudng cua dong vat ciing anh hudng rat 16n dén st
dé khang cua co thé dbi véi doc chat. Vi du: khi khau phan an thiéu cholin hodc
methiomine s&€ gdy ra hién tuong tich m& gan lam cho chirc nang cua gan tré nén suy
giam, tir d6 dé khang véi doc t6 ciing s& kém. Hogc khau phan mat cin bang gilta nang
luong va chat dam, quéa du thira chat dam c6 ngudn gdc dong vat, ¢ chira nhiéu chat hiru



co purine va pirimidine ma lai thiéu vitamin A s& c6 nguy co phat sinh ra bénh “gout” 1a
ching bénh tich urat trong co thé, trong bé than lam cho chirc ning loc va loai thai chat
doc cta co thé suy yéu. Tir d6 ¢6 thé 1am cho tinh trang ngd ddc tré nén nang né hon.

3.6. Trang thai vat Iy ciia chit doc

Cung mét loai chét ddc, cung mot liéu lugng, nhung chét ddc ¢ trang thai hoa tan
duogc trong nudc thi s€ gay ra tri¢u chirng ngd ddc nhanh hon, nhung né loai thai ra ngoai
cling nhanh hon. Nguoc lai, ¢ trang thai nhii dau hoic & dang bot khong tan thi chét doc
hép thu cham nén gay ra tri¢u chirng ngd doc mudn hon, nhung loai thai chit doc ra khoi
co thé ciing cham hon.

IV. CAC CHAT PQC HAI CO SAN TRONG THUC AN

4.1. Céc chit djc hai trong thirc An thuc vat

4.1.1. Cic hop chit glucoside trong thirc in
Xyanglucosit (HCN)

Ban chat hoa hoc 1a mot hop chat hiru co ¢6 cdu trac gdm 2 phan: mdt phan tir
duong (glucose) va mot phan khong phai 1a dudng: axeton hoic HCN. HCN duoc tao
thanh do qua trinh thuy phan linamarin va linustalin do hai enzyme tuong ung:
linamarinase va linustalinase. Trong d6, linamarin chiém phan 16n (95%) con rét it
linustalin (5%). Trong san tuoi, cac chat nay ton tai & tat ca cac bo phan l1a va cu, nhung
nhiéu nhat & 16p vo day thir hai (16p v6 mau hong) 16i va hai dau cua cu san. Glucosit
phd blen trong cac loai thuc vat nht 1a cay co gan voi hoang dai. Khi chan tha trén dong
co, néu gia suc an phai nhiing thyc vat c6 nhiéu glucosit s& xuat hién dau hiéu ngo doc.
Tuy theo goc hoa hoc gay ddc hai, nguoi ta chia glucosit thanh cac nhém sau day:

Cong thic cAu tao nhu sau:

H;C CN H;C CN
e o
H;C ™~ O___Glucose H;C / \ O —Glucose
A)— Glucose
Linamarin Linustatin

Xyanglucosit ton tai nhiéu trong cdy sin (bang 1 va 2), hat lanh va dau Java.

Bing 1. Phan bo HCN trong sin cii

San ding Phti Tho Ham luong HCN (mg/100g)
- V& ngoai moéng 7,6
- Vo6 trong day 21,6
- Hai d4u ct sin 16,2
- Phén rudt (an duoc) 9,72
- Phén 15i 15,8

Nguon: Pham Si Tiép, 1998.
Bang 2. Phan bé HCN trong la sin (mg/100g twoi)



Céc loai la Gidng An P Gidng chudi do
La gia (1/2 cao than trd xudng) 1,44 +£0,06 0,46 £0,03
L4 banh té (1/2 dén 3/4 cao than) 4,29 £0,42 1,54 +£0,15
La non phia trén 36,48 £2,25 14,75 £0,16
Dot non 44,23 +£2,10 18,05 + 1,81

Nguon: Pham St Tiép, 1998.

Bang 3. Anh huéng ciia phwong phap ché bién téi ham hrgng HCN trong la sin
(mg/100g tuoi)

Phuong phép ché bién SanAn Do San chudi do
La tuoi 21,61 £2,37 8,76 £0,22
Bam nho, nau chin 3,26 +2,37 1,72 £0,12
Bam nho, u chua 1 tun 3,06 +0,05 1,50 +0,07
Bam nho phoi kho tan bot 2,79 £0,11 0,88 +£0,05
Bam nho ngdm nudc, phoi kho tan bot 2,05 £0,17 0,46 +0,33
Bam, ngdm nudc voi, phoi kho, tdn bot 1,74 +£0,53 0,22 +0,11

Nguén: Pham Sy Tiép, Nguyén Vin DPong, 1998.

Bang 4. Anh huéng ciia phwong phap lam khé dén ham lwong HCN trong bdt 14 sin

(ppm)
Phuong phap ché bién Giong Thai lan | Gidng gon Nam bd
Phoi ning kho nhanh 1270 954
Phoi trong nha kho cham 562 280
Say 60°C 1106 664
Say 80°C 990 499
Say 100°C 495 217

Bang 5. Anh huéng ciia phwong phap ché bié

n dén ham lrgng HCN trong siin cii

Céach xur ly Ty 1¢ HCN con lai so ban dau (%)
Boéc vo ngam nude 24 gio 75

Ludc khong vo nira gio 56

Ludc 2 1an nuée 42

Ludc ky kéo dai 31

San pham sin HCN (mg/100 g)

Cu san tuoi 9,72

San lat phoi kho 2,70

Bot sin 1,08

Gia stic 4n nhiéu: liéu doc téi thiéu 2,3 mg/kg thé trong. Géc CN™ khi vao co thé
s& lién két lién két chit ché véi hemoglobin, trc ché qué trinh van chuyén oxy 1am cho co
thé thiéu oxy ngat thd, cadc niém mac da tim bam chét rat nhanh. Viéc bat gitt CN” cua Hb
1a phan tng ty vé cua co thé nhim ngin chin ion CN khong lot vao bén trong céc té bao.
Néu co thé nhiém qué nhiéu ion CN thi khong c¢6 kha ning phong vé, khi d6 ion CN lot
vao bén trong cac té bao va lién két chit ché véi nhan Fe™ va Cu™" trong hé théng
enzyme hd hip cytochrom khong cho hé thong nay thuc hién chirc ning van chuyén dién



tir trong chudi phan tmg ho héap té bao. Luc nay tinh trang ngd ddc tré nén ti t& hon, kho
c6 kha nang ctru chira dugc.

Globin Globin
N N N ‘ N
\ / R ~ /
Fe + CN™- Fe
N N N N
0, CN
Hemoglobin Methemoglobin

So dd chuyén héa cyanogenesis va cyanide trong co thé ngudi (Hans Rosling, 1994)

Linamarin
o0—

B-Glucosidase

CH3
Aceton cyanohydrin ‘

HO—C—C=N

CH3
Nhiét do cao, pH cao l
Axit amino thiazoline carboxylic Cyanide Rhodanase & -S-S
H— C— CH— COOH=—— C =N HC=N SCN -
‘ ‘ Thiocyanate
Red block cell
3 N OCN~™
\C/ MetHb--CN Cyanate

NH»
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C0 hai trang thai ngd doc:

Ngo doc cap tinh: gbc CNkhi vao co thé s& lién hé chit ché véi hemoglobin. Uc ché

qua trinh oxygen lam cho con vat ngét tho, cac niém mac da tim bam va chét rat

nhanh neu an phai mot luong 16n. Tré em va dong vat non trao dbi chét rat manh do
d6 can rat nhiéu oxy, vi vay ciing 1 ddi twong rat man cam véi HCN.

Ngb doc maén tinh: trudng hop dn véi mot luong it, thudng xuyén thi trong co thé
dong vat chu yéu 1a & gan s& oxy hoa khir chit HCN nho vao luu huynh trong axit amin
dé tao ra chéat thiocianat it doc hon HCN.

- Liéu gy ngd doc: theo tai liéu cia Humphreys (1988) thi lidu gay ngd doc tdi thiéu
ciia HCN tu do trén dong vat 1a 2 - 2.3 mg/kg trong luong co thé. Tuy vy, néu ¢ lidu nay
nhung gbc CN ndm trong ciu truc glucosit thi chua di stc & gdy doc ma né con phu
thudc nhiéu yéu t6 khac nhau. Néu nhu dang glucosit trong thirc an khi vao co thé ma giai
phong nhanh HCN va co thé hip thu nhanh thi c¢6 thé gay ngd doc, néu giai phong HCN
cham, hip thu cham thi liéu nay ciing chwa giy triéu chimg ngd doc. Trong thuc tién
ngudi ta con nhan thay khi dong vat an nhiéu va hip thu nhanh HCN (4 mg/kg thé trong)
thi chét mot cach rd rang. Nguyén liéu dé 1am thtrc 4n chira khoang 20mg HCN/100g
nguy hiém cho con vat. Bé xét nghiém HCN chinh xac, chiing ta nén kiém tra ham luong
HCN 6 trong gan va chét chira trong da co dong vat. Khi gia stc bi ngd doc HCN thi
trong gan cua no chira tdi thiéu tir 1,4 mg/g tré 1én, trong da c6 10mg/g tré 1én (Van der
Walt, 1944).

Trén nguoi: ngd doc HCN thudng hay gép do an phai san doc, nguoi ta con goi 1a
say san. Khi an phai san ding ché bién khong t6t s& phat sinh ra triéu chimg ng6 doc do
chét linamarin, mot loai glucosit ddc bi thuy phan bdi enzyme sinh ra HCN, lidu luong
giy ngd doc cho mot nguoi 1on 12 20mg HCN. Liéu gy chét nguoi 1a 1 mg/lkg thé
trong. Tuy nhién, nhom glucosit rat d& bi phan huy boi nhiét, trong cic moi trudng axit
va kiém loang. Vi du, ham lrong HCN trong san giam dang ké khi u chua, phoi kho hay
ngam nudc voi (bang 3, 4, 5 va 6).

Alkaloide

Alkaloide 13 nhitng hop chit hiru co c6 chtra Nito va co tinh kiém nhe , da s c6
ngudn goc tir thao mdc, chi véi mot lidu that nho ciing tao ra tac dung sinh hoc rit manh
trén co thé. Chat alkaloide don gian dugc tong hgp sém nhit vao nim 1886 1a chat
coniine, goi tén hoa hoc 1a 2-propyl-piperidine (CsH 10NCs;Hy). Day la chat ma ngay xua
ngudi xdu da dung n6é dé dau doc nha triét hoc vi dai luc by gio - 6ng Socrates. Hién
nay, ngudi ta tim thay cé trén 3000 chat alkaloide khac nhau va c6 khoang 30 trong sb
nay da duoc sir dung rong rai trong y hoc va dugc ngudi ta nghién ctru k. Vi du: chét
nicotine trong cdy thudc 14 dugc st dung dé 1am thudc trir sdu, cafein trong hat café,
Cocaine trong cdy coca dé 1am hung phan than kinh, morphine trong nhya cay a phién
duoc st dung dé lam thude giam dau, reserpine trong cdy dura can ciing dé 1am thudc
giam dau, atropin dugc tim thdy trong cay belladonna (cdy ca dugc) dé lam thudc gian
ddng tu (theo tai liéu Encarta, McRosoft, 1997). Theo tai liéu ctia Petteson (1991) thi
alkaloide dugc chia ra lam 3 nhom: nhom alkaloide thuc (True-alkaloides), nhom
alkaloide gia (Pseudo-alkaloides) va nhém tién alkaloide (Proto-alkaloides). Nhiing
alkaloide dugc biét rd nhét 13 trong cay khoai tdy va trong co lupin. Ngay nay, ngudi ta
cling biét dugc trong mot s6 ciy nhiét déi ciing c¢6 nhiéu alkaloide. Vi du: cdy vong nem
(Erythrina sp) c6 chira trén 60 loai alkaloide. Alkaloide co chira nhiéu trong hat
Erythrina americana, E.breviflora (Sotelo, 1930).
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Phan ct khoai tay trdi 1én trén mit dat c6 vo xanh va phan cu khoai tay ¢ chira
chét solanin. Khi thuy phin né giai phong ra dudng, vi vy ngudi ta goi né dang nghia
hod hoc la cac glucoside cling dugc. Song, khai niém alkaloide 1a goi trén nhom cay doc
manh trong v6 xanh ctia cu khoai tdy, d6 1a chat solanin.

Trén nguoi: hién tuong ngd doc solanin thuong xay ra do an cu khoai tdy moc
mam. Tuy theo gidng khoai tdy ma ham lugng solanin c6 khac nhau. Gidng khoai tay
Rosevall & Angieri ¢ chira dén 0,49g solanin/lkg rudt ci va 1,22g/1kg vo ci. Cac giéng
khac c6 ham lugng solanin thap hon, trung binh 0,04-0,07 g/kg rudt cu va 0,30-0,55 g/kg
vo ci. Khi khoai tdy moc mam thi solanin c6 thé 1én dén 1,34g/kg cu. Liéu gy chét
ngudi cia salonin tir 0,2 - 0,4g/1kg thé trong ngudi.

Triéu chimg ngd ddc trén ngudi ¢ thé nhe 1a dau bung, tiéu chay rdi sau do6 tao
bon. Thé ning thi gian dong tir va liét nhe hai chan. Khi khu than kinh bi té liét dan dén
ngimg ho hép, ngimg tim va tir vong.

Trén dong vat: Trong thuc tién chin nudi trén dong 0 chan c6 mot s6 loai thuc
vat ho dau nhu cd ngdi sao (Lupinus) 13 loai cay ho dau hoa tring (Lupinus _albus), hodc
hoa vang (Lupinus luteus) c6 mot loai chat doc gdy bénh cho gia suc trén dong cd xir 6n
doéi, trude day nguoi ta goi tén bénh do loai cd nay gy ra la lupinozis. Sau nay nguoi ta
xéac dinh trong cay co Lupin c6 chira nhiéu loai alkaloide ma trong d6 c6 chit kinolizidin
1a rat doc gy hai cho gan, lam thoai hoa va md ho4 gan. Alkaloide trong loai c6 nay
khong bi pha hily boi qaa trinh phoi va sy, do d6 su ngd doc trén gia suc thuong xay ra
khi cho bo an c6 Lupin khé. Theo tai liéu cia Humphreys (1988) thi sy ngd doc do loai
¢ ndy xdy ra & bo sita mang thai ky cudi hoic méi dé con giy ra bénh ketosis cho bo.

Trong mot s6 c¢6 ho ddu thudc gidng Medicago sativa sau mot thoi gian dai
trong dé 1ay hat co gia tich lity chit doc duoc biét 1a chat latirin ciing 1 loai alkaloide gay
ngd doc cho gia suc an nhidu. Triéu chimg bénh xuét hién trén hé than kinh din dén bai
li¢t nguoi ta goi 1a bénh latirizmus.

Bién phap phong ngura: ngdm nud6e va ria nhleu lan c6 the lam giam chat it
alkaloide. Tuy vay, diéu quan trong la vé mit di truyén, ngudi ta ¢b ging tuyén chon
gidng c6 ham lugng alkaloide thap.

4.2. Axit amin khong protein (non protein amino acids)- axit amin bat thuwong

Trong céc cay ho dau, su ¢ dinh nito khi trén 1am thoa mén nhu cau dam. Trudc
tién nitrogen lién két tao nhitng san pham alkaloide hoic nhimg axit amin bét thuong
khong thong dung. Nhu vay, chung dugc tich Iy lai trong co the thuc vat tao nén san
pham trao 601 thir cap. Thuong nhiing axit amin nay cau trac gan gidng voi nhiing axit
amin thlet yéu. Chung khong thuc hién duoc chirc nang sinh hoc nhu nhimg axit amin
thiét yéu, nhu vay tré thanh yéu té ddi khang véi axit amin gan gidng véi né. Khi dong
vat an loai nay va hip thu vao co thé, no lam thay doi mot s6 bude phan tng trong trao
dbi axit amin gy réi loan qua trinh trao d6i chat va gy doc cho co thé. Theo D'Mello
(1992) thi nhiéu loai cay bd dau nhiét déi co6 chira nhiéu axit amin bat thuong.

Nhiéu truong hop ngd doc trén vat nudi do an phai hat mot sé cay ho dau nhiét
doi co axit amin dgc hai nhu hat cay dau cham (Indigofera spicata) hoac hat cay Lathryus
cicera. Phan tich chat doc trong loai hat nay c6 ciu trac gan giong voi axit amin thiét yéu
hodc chat chuyén hoa trung gian cia né hién dién trong hé thong than kinh trung wong
ciia dong vat, vi thé nod e ché ddi khang véi chat dinh dudng ma co thé can thiét, anh
huéng xau dén hoat dong than kinh di dén tir vong (Roy,1981 & Rosenthal, 1982).
4.2.1.Nhém chit mach vong (Aromatic)
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Chit mimosine

Do mimosine ¢6 cdu trac hod hoc gidng nhu thyrosine, vi vy n6 trc ché trao déi
thyrosine trong co thé, khong cho tao thanh Iodthyrosine (chat ban dau dé tuyén giap tong
hop ra thyrosine). Vi vdy, gia stc an nhiéu cdy keo diu (Leucena) s& giy ra buéu cd. Do
mimosine c6 thém mat vi tri oxy hod va nito thay thé C trong vong phenol nén c¢6 ai luc
hut ion rat manh, vi viy n6 cudp 6t khong cho qué trinh i6t hoa thyrosine xay ra. Liéu
gay doc voi bo: 0,18; curu: 0,14; dé: 0,18; thd: 0,23; ga dé: 0,21 va ga thit: 0,16 g/kg thé
trong.

O gia stic nhai lai, khi dn nhiéu 14 ciy keo dau (v6i ty 18 >30% la keo dau trong
khau phan) gy trc ché sinh trudng, budu cd, ham luong thyrosine trong mau giam. Tuy
nhién, hoat dong ctia vi sinh vat da ¢ lam giam dang ké ham luong mimosine bang cach
hinh thanh céc chat khong doc hodc thai ra ngoai co thé (so dd 2). O ga, néu cho an tir 8-
10% 14 keo dau thi xuat hién rung 16ng, tuyén giap phat trlen manh.

Co ché tac dong giy doc ctia mimosine: nd ¢ cau tao gidng nhu thyrosine va
DOPA (3,4-dihydroxyphenylalanine), chat chuyén héa ctia thyrosine trong co thé (so do
1). Vi véy, n6 trc ché trao d6i thyrosine trong co thé, khong cho tao thanh Iodo thyrosine
(MIT DIT), chit ban dau dé tuyén giap tong hop ra thyroxin (T3 va T4). Vi I& 6, khi gia
suc an phiéu cay ho dau thudc ho Mimosa, dac bi¢t 14 cay keo dau s€ c6 khuynh gay ra
budu co.
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HJC ——CH — COOH

Mimosine
NH 2
H H
OH
— >
HJC—CH_COOH HJC—CH—COOH
NH > NH 7 3,4 Dihydroxyphenylalanyle (DOPA)
Thyrosine
H H
OH OH
-
HCc——CH7—NH) HJC—CH T—NH
OH Noradrenaline Dopamine

So dd 1. Ciu triic va chuyén hoa ciia thyrosine dé tao thanh noradrenaline binh
thuwong trong co thé dong vat (D’Mello,1991)
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OH OH

H»)C_CH>2—NH»

HypC—~-CH —€OOH

Mimosinamine

Mimosine ‘
NH»

| \

OH OH
Thai qua phén
va nudc tiéu < -
N 0
H H
3, 4 - DHP 3-Hydro-4(1H)-piridone 2,3 - DHP
Conjugated (3, 4 - DHP)

So dd 2. Chuyén hoi mimosine trong da ¢é (D’Mello,1991)

4.2.2.Nhitng chit giong vdi arginine (arginine analogues)
Chit canavanine, indospicine, homoarginine

Chét canavanine va nhitng dan xuét khac ho hang voi né co trong 14 so diia
(Sesbania grandiflora), 14 cdy dau cham (Indigofera spicata), 1a sat thu (Gliricidia
sepium) ctng co cau trac gan gidng v6i arginine. Vi vay, khi gia suc an nhiéu loai nay
gdy tc ché qua trinh chuyén hod arginine. Arginine dong vai tro rat quan trong trong qua
trinh chuyén hoa ornithine-arginin dé tong hop ra uré, néu chu trinh nay bi canavanin
thay thé vao vi tri clia arginine thi s& gay ra rdi loan chuyén hoa cua arginine. Vi thé,
canavanine cting dugc coi 1a mot doc t6 khang dinh dudng cta arginine.

Axit amin thiét yéu gan giéng véi arginine 1a glycine, trong truong hop nay no tro
thanh yéu t6 d6i khang véi canavanine. Ba loai axit amin ndy thuong phéan bb kha rong
va ¢6 ham lugng tuong ddi cao trong céc loai cay ho dau, trong mot s loai hat ho dau.
Canavanine dé dang hap thu trong dudng tiéu hoa cua gia suc, gia cAm (Leon, 1990) va
n6 xuat hién nhanh trong vong tuan hoan (D’Mello, 1989). Néu cho gia cAm an thtc in
coO chura nhleu canavanine (3.7g/kg trong thic an ) s€ lam gidm kha nang sinh truong, anh
huong xau dén su loi dung dam trong khau phan. Gan day véi nhiéu nghién ctru cho thay
c6 moi quan h¢ gilta canavanine va sy 14y thirc an cua lon (Enneking, 1993).
4.2.3.Nhom chit neurolathyrogens
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Day ciing 1a hop chét axit amin bat thudng (non-protein amino acid). Ciing loai
v6i nhiing axit amin nay cé: B-cyanoalanine, axit 3-N-oxalyl-a,3- diaminopropionic
(ngay nay con goi n6 la BOAA, B-N-oxalylamino alanine), axit ay-diaminobutyric va f3-
aminopropionitril. Day la nhiing san pham chuyén hoa c6 lién quan nhau trong trao ddi
chét ctia mot s6 loai thuc vat nhiét d6i. Nhitng dong co Lathyrus khac nhau, ham luong
BOAA ciing c6 khac nhau (Aletor, 1994). Khi gia suc an loai thirc an c6 chira loai hop
chét nay thuong xuyén s& xut hién trang thai ngo doc. Co ché gay ngo doc cua axit
lathyrogenic la tac dung khang dinh dudng d6i v6i cac axit amin gan giéng v6i nd. Nam
1981, Roy c6 cong bd tinh trang bénh Neurolathyrism trén nguoi. Trén dong vat, ngu:or1 ta
con nhan thdy ca 2 chit p- cyanoalanine va f3-(N-oxalylamino) alanine gay doc hai than
kinh (neurotoxic) cho gia cam 14n dong vat c6 v, nhung gia cam man cam hon, dic biét
ga con 1 ngay tudi (D’Mello, 1991).

4.2.4.Chit axit Sluoroacetic

Pay ciing 1 hop chét thu cip, dic biét nd co nhiéu trong cy: Acasia, Oxylobium va
Gastrolobium (déu 1a cay ho dau). Chung gay ton that 16n cho gia sac & mot sd ving cia
chau Uc (Everist, 1974) va mot sd vung ¢ Nam Chau Phi (Vickery,1973). Theo tai liéu
ctia D.j Hamphreys (1988) thi c6 2 dan suit rat doc, d6 1a Fluoroacetate (compound 1080)
va Fluoroacetamide (compound 1081), ca hai déu tan trong nuéc khong vi va doc tinh rat
cao v6i loai gdm nhdm va ca cho ngudi 1an dong vat khac. Su ngd doc trén ciru duge mod
td boi Marais (1940) & Nam Chau Phi do moét loai thuc vat Dichapetaum cymosum
(gifblaar).

Co ché giy ngd doc: Fluoroacetate rc ché enzyme aconitase tir d6 noé khong dap
mg day du cac budc phan mg tiép theo trong chu trinh citrat, mot chu trinh sinh hoé rat
pho bién trong co thé sinh vat -chu trinh axit tricarboxylic. Hau qua cudi cting cua no 1a
su tich tu citrate trong co thé ma khong phan hiuy dé thoat ra duoc dan téi ngd doc
(Peters,1954).

Su ngd doc va lidu gay doc: Fluoroacetate co doc tinh cao cho tat ca moi loai dong
vat , nhung loai dong vat c6 vi bac cao kém nhay cam hon loai gam nham. Liéu doc gay
chét qua duong miéng (mg/kg thé trong): bd 0.15-0.62; ctru 0.25-0.50; dé 0.30-0.70; ngua
0.50-1.75; heo 0.30-0.40; gia cAm 10-20; ch6 0.096-0.20; méo 0.30-0.50. Robison (1970)
thong bao liéu LD50 cta sodium monoflluoracetate trén bo Hereford 1a 0.393 va 0.221
mg/kg thé trong : Dé phong tri bénh nay tot, khong nén cho gia suc an thue vat c6 doc td
va cho gia suc ubng glyceryl monoacetate 0.5ml/kg thé trong. Trong 5 gid dau, cach 30
phut cap 1 1an 0.2 ml/kg thé trong (Annisonetal, 1960).

4.3. Nhirng chit terpenoide va steroide ddc hai

4.3.1.Terpenoide ‘

N6 ciing 1a san pham thir cap dugc tong hgp boi thuc vat. Terpenoide ciing co
nhiéu dan xuit khac nhau C5 (Isoprenoide) cé trong cdy phi lao, terpenoide bao gom hoat
chét sinh hoc 1a carotenoide. Ngoai ra, né con c6 C10 ,C15, C20 va C30, nghia la mach
carbon c6 thé dai ngin khac nhau. Trong céc loai terpenoide c6 loai mang hoat tinh sinh
hoc nhu 1a 1 tién vitamin, nhung ciing c6 nhiéu hop cht 1a doc t co tac hai khac nhau
dén co thé.

Ngudi ta nhan thiy 1 loai terpen c6 15 cacbon (C15) goi 13 sesquiterpenoide tim ra
trong thuc vat Myoporum (Myoporaceae) & Uc va & New Zealand giy thiét hai 16n cho
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ctru. Ngoai ra con tim thiy trong thuc vét ho bim bim (Ipomoea) ciing c6 loai terpen nay,
ngay ca trong khoai lang, né co6 tac dung gay bénh trén gan.

Trong 14 mot loai cdy than bui Lantana camara (Werbenaceae) co chira chét
Lantadenes, 13 mot loai triterpenoide (C30) né gdy doc hai cho gan. Poc t6 ndy giy ra
viém gan va rat nhay cam véi anh sang.

Nhitng san phim c6 chtra gdc porphyrin tir cac chlorophyll khong phan giai, mot
phan né bai tiét ra dugc, phan khong bai tiét dwa vao méau di dén t6 chirc ngoai bién, chat
porphyrin ¢ ngoai bién nhdn nang luong anh sang mat troi chuyen thanh hop chat hoa
hoc gay hur hai t6 chirc té bao va vi thé no cling xep vao loai doc t6 thudc nhom chat nhay
cam voi anh sang , co tén goi 1a "hop chit nhay cam quang hoc - photosensitive
componds".

4.3.2. Cdc chit steroide djc hai

Trong sb cac steroide doc hai duge nguoi ta chi trong nhiéu nhét 1a oestrogen thuc
vat (Fitooestrogen). Loai hop chit ndy c6 chira trong mot sd loai thuc vat.

Triéu ching ngd doc: khi gia stic an phai thirc dn c6 chita chat nay co thé gy ra
tri¢u ching dong duc gia, nd kich thich lam cho am h¢ sung 1én, chay nudc nhon, trén
heo con thudng thay cac num va sung do. Gia stic c6 dong tac nhay chdm 1én nhau nhu
biéu hién cua su dong duc. Hau qua cua n6 1a lam séy thai hang loat. Tuy nhién, néu an
mirc vila phai s& c6 tac dung tot voi gia suc tiét sira, kich thich bau vii phat trién, tang tiét
stra, v&i nhitng gia suc bi nan, s0i co tac dung kich thich dong duc tro lai.

Chit fitooestrogen dugc ngudi ta chu y dau tién 1a & chau Uc, noi day khi chan tha
bo trén dong co, an mot loai ¢o 3 14 (Trifolium subterraneum) 1am cho dan ctru dong duc
hang loat. Ngudi ta tim hiéu trong loai c¢6 nay c¢6 chira nhiéu chit gidng véi oestrogen.
Sau d6 ngudi ta con tim thay ¢ nhiéu loai c6 ho dau khac ciing co6 chura fitooestrogen nhu:
cac co alfalfa (Medicago sativa); c6 dai ngua, mot s6 loai ¢ hoa thdo va ca céy bap cling
c6 chira chit fioestrogen vdi so lugng dang ké. Khi phoi hoic sdy kho thi cic chit nay bi
phan huy, nhung néu u chua thi n6 con luu lai trong thirc &n kha nhiéu.

Ngoai thyc vét ra, ngay nay nguoi ta con thy loai nam fuzarium thuong phat trién
trén hat bap khi thu hoach bi cham tré, no cling san xuit ra mot loai doc t6 co tén la F2-
toxin (Zearalenone) cling c6 tac dung gidng nhu oestrogen thuc vat, nd lam sung &m ho
va sdy thai & lon va no ciing c6 hai dén viéc san xuét tinh trung , 1am giam ty 18 thy tinh ¢
ga.

Fitooestrogen c¢6 nhidu dang hop chat khac nhau: Isoflavin cumarin, stiben hoic
cic dan xuat khac cua steroide. Cau triic hoa hoc né ¢ khac véi oestron va oestradion tu
nhién. Hoat tinh sinh hoc cia oestrogen thuc vat giéng nhu mot hormon sinh duc nir.
Viéc xac dinh bang phuong phéap héa hoc thi rat khé, phai ¢ chat chuan gidng nhu chat
kiém tra ma trong thién nhién thi lai co rat nhiéu dan xuat khac nhau va phai c6 thiét bi
déc biét nhu sac ky long cao ap. Nguoi ta sir dung phuong phap sinh vét hoc: dung chudt
céi infantilis (chudt bach) dé thir va tinh ra don vi chudt ddi véi fitooestrogen.

4.4. Cac chit nhay cam quang hoc (photosensitive compounds)

4.4.1.Nhitng phat hién cé lién quan dén bénh viém rp da do chit nhay cim quang hoc
(Vesicula dermatitis and photosensitizasion)

Co ché gady doc hai ciia chit nhay cam quang hoc:

Céc chat nhay cam quang hoc 1 nhimg chat ma khi gia stic an, hap thu vao mau va
ra da noi khong co sic t6 bao vé, dudi tac dung cua tia anh sang mat troi n6 1am phan hiy
chét nhay cam quang hoc ra cac san pham phan tng trén da 1am cho da do tng 1én va sau
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d6 viém rop da. Su viém nhidm nay dic biét xay ra & xung quanh khoe mat, & cd, & cac
khop chan va ¢ cudi cac chi gy ra cam giac dau dén cho gia stic. i véi gia cam thi &
mo, mong, tich tai va ban chén, noi khong c6 16ng che phu. Ga tay thuong bi nang hon vi
phan da tiép xtc véi anh sang mit troi nhiéu.

Nam 1994, Peckham d3 mo ta bénh viém rop da mo & gia cAm va ong da chup 2
hinh bénh tich trén ngan. Theo Calnek va CTV (1991) thi bénh nay da xdy ra trén ga, ga
tay,vit, ngdng va ciing theo cic tic gia ndy bénh co thé gay tir vong dén 20%. Ngoai ra n6
con giam sy sinh truong, stc de trung. Theo Peckham thi nguyén nhan da dugc lam sang
t6 1a do gia cam an mot s6 loai thic 3 an co chura chat nhay cam quang hoc. Chat nay ciing
da duoc xac dinh 1a n6 cé trong mot sb loai hat thuc vat c6 tén 1a Ammi visnaga va Ammi
majus. Thé viém rop da di 1am giam sirc san xudt va sy sinh san ddi voi vit mai dé.

4.4.2. Nguyén tic phong triv bénh tit do chit nhay cdm quang hoc gy ra

Mubn chira tri bénh nay phai tranh khéng cho gia suc truc tiép dudi anh sang mat
troi hoac che chuéng cho téi bét, lam nhu vay cho dén khi co thé thai ra hét cac chat nhay
cam quang hoc mai cho con vat trd lai moi truong chédn tha binh thuong.

Chét nhay cam quang hoc c¢6 nhiéu trong mot s6 loai co 1am thirc dn chin nudi
nhu: ¢6 Fagopyrum vulgare, Fagopirum esculentum (kidu mach), mot loai co trén cic
ddng co 6n d6i. Khi dong vat an loai co ndy véi sb lwong kha nhiéu thi xuat hién nhimg
rdi loan trao d6i chét. Vi vay, ngudi ta goi bénh nay 1a bénh fagopirizmus. Néu bo sita dn
thi ham luong cua no trong sita cling ting 1én. Duéi tac dung cua tia ning mit trdi co
budc song tir 540-610nm 1am cho da d6 1én nhu qua 6t chin, néu tiép tuc cho gia sic n
loai c6 nay nita thi 1am viém rop 16p té bao da va tré thanh 16p té bao chét trén da. Nguoi
ta thdy khi cho lon an c6 alfalfa thuong xuyén thi & lon Yorkshire thiéu sic t6 da hay sinh
ra ching viém da con ¢ lon da mau thi lai khong sao.

4.4.3. Sw phén bo chit nhay cim trong thirc dn va thuéc phong tri bénh cho gia siic,
gia cam

Nhu trén da trinh bay, chat nhay cam quang hoc phan b rat rong rai trong tu nhién.
Trude tién, nd c6 nhiéu trong mot sd loai thuc vat co thé gy ra ngd doc cho gia stc khi
gia stc dn phai. Ngoai ra, ngudi ta con thdy né trong hém ruou va nudce rira ciia qua trinh
ché tinh bot.Néu dung cac loai nay dé v béo cho bo, lon két hop véi cho an co alfalfa va
c6 dai ngua (co 3 14 Trifolium repens hodc Trifolium pratense) cling xuét hién triéu ching
viém rop da nhu mo ta ¢ trén.

Chat olagiundox 1a mét loai hoa duoc dugc nguoi ta str dung lam chat kich thich
tang trong va kiém soat bénh tiéu chay do vi khuin duong rudt, trude day nguoi ta dua no
vao mot s6 loai premix ciing ¢ tac dung nhu 1a mot chat nhay cam quang hoc. Khi tron
n6 vao thirc an cho gia suc an thi tuyét ddi khong cho gia suc van dong ngoai anh sang
mat troi. Néu dé gia stc ra nang thi s& c6 hién twong viém rop da.

Ngay nay, trén thi truong c6 qua nhiéu nhing loai hoa dugc dé phong bénh va kich
thich cho gia suc tang trong. Trong s6 d6 ¢ nhing chat nhay cam quang hoc rat doc hai
cho vat nudi, nhat 1a con vat c6 mau da trang, rat d& bi viém rop da. Néu c6 trong thuc
pham cta ngudi qua san pham chin nudi thi chat nay tich luy 1au ngay sé giy ra ung thu
da. Chung ta nén han ché str dung cac loai hoa chat nay dé cho vao thtc an chin nudi
thuong xuyén.

4.5. Nhém chét saponin

V& ban chit hoa hoc thi chét saponin co nhiéu loai hop chit hoa hoc khac nhau.
Pic tinh chung ctua ching 1a trong nudc dé dang tao thanh cac bot nhu bot xa phong.
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Saponin c¢6 chira nhom chat Aglycone lién két voi mot hodc nhidu phéan tir duong hodc
v0i olygosaccharide (Fenwick et al.,1991).

Sw phdn bé saponin trong thiee vt: 6 nhiéu trong trai cay bd két. Néu gia sic in
nhiéu co tac dung bao mon niém mac. Trén dong cO ¢O nhiing loai co6 dai c¢6 chura nhiéu
saponin, vi du: co Konkoly c6 ham luong saponin rat cao. Cé ndy co6 hat 1an trong cac
loai hat ngn cde. Khi gieo hat thi chung cung phat trién voi hat ngli céc N6 c6 thé gay
ngd doc néu sy nhiém cia nod trong cdc loai ngi cde trén 0.5%. Mot sb loai co ho dau
khac nhu co alfalfa cling ¢6 mot s6 luong dang chu y chét saponin.

Triéu chirng ngo doc: do nod dé tao bot nén khi gia stc nhai lai an nhiéu 1én men
sinh hoi, gia suc khong ¢ hoi 1én dugc, do do6 sinh ra chiing chudng hoi da co. Ngoai ra,
ngdy nay ngudi ta biét duoc chit saponin trong co alfalfa ciing 1a chit khang dinh dudng
(antinutritive). Tai Hunggary, nguoi ta tho nghiém ché protein la voi phuong phap
VEPEX tir nguyén liéu co alfalfa voi hy vong dé thay thé mot phan dau nanh nhap khau.
Khi thi nghiém trén gia sic nguoi ta nhén thay trong ché pham nay co chét trc ché sinh
truong di v6i ga, lon va bé. Trong dich ép co alfalfa ciing c6 chét trc ché enzymee tiéu
hoa protein (antiproteinase).

4.6. Chit gossipol

Ban chét hoa hoc cua gossipol n6 1a mot hop chit polyphenol. Nhimg dan xuét cua
n6 dugc coi 1a doc hai cho gia stic. Gossipol co nhiéu trong kho dau bong vai, n6 co tac
dung trc ché sinh truong. O gia stc nhai lai truong thanh, vi sinh vat da co hoat dong dé
dang phéan huy chat gossipol nén chung sir dung t6t kho dau bong vai. Tuy nhién khi cho
an nhiéu, c6 mot phan kho dau di qua da cé khong bi 1én men va c6 mot phan gossipol
dugc hap thu vao mau qua mang thai gy hai cho bao thai. Vi 1§ d6 & bo chita khong
dung khé dau nay.

Ga mai dé co stc dé khang voi gossipol, tuy vay sau khi cho an kho dau bong vai
vai ngay thi gossipol di vao trimg bién mau trimg xanh nau, phan long tring c6 mau
hong.

Gan day, ngudi ta c6 dé xudt phuong phap khir doc gossipol gdm 2 budc:

Str dung acetone dé chiét rut béo.
Nang cao nhiét do.

Sau khi xur Iy nhu vay, gossipol trong kho s& tré nén mét tac dung doc hai. Nhuoc
diém cta phuong phap nay 1a 1am cho protein bi bién tinh trd nén kho tiéu va giam gié tri
sinh vat hoc.

4.7. Nhém chit tannin

4.7.1. Ban chit hod hoc ciia tannin
Tannin 1 mot hop chét ester giita dudng glucose va mot nhom chat khac, thuong 1a

mot phirc hop ciia axit phenolic hodc axit oxyphenolic. Néu dem thily phan ra ta thu duoc
duong glucose va mét thanh phan khéc khong phai duong, do 1a axit gallic va m-digallic,
nhu thé ta goi 1a ' "gallotannins". Ngoai ra, nguoi ta con biét c6 mot loai tannin khac goi 1a

"ellagitannins" néu cat lién két ra ta thu duoc chét axit ellagic. Theo Kumar va D’Mello
(1995) thi tannin 13 nhitng hop chat ¢ chira phenolic hoa tan, c6 phan tir lwong >500, co
kha ning két tiia véi gelatin va cac protein trong méi truong nude. Trong thuc vat co 2
loai tannin: mat loai tannin c6 kha nang thuy phan goi 1a hydrolysable tannin (HTs) va
mot loai khong c6 kha nang thuy hoéa goi la condensed tannin (CTs).
4.7.2. Sw phén bé ciia tannin va anh hwéng ciia né trén dong vit
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Tannin phan bd rat rong trong cac loai thuc vat, tuy nhién co6 loai thyc vat chira
nhiéu, co loai it. Thuc vat cang gia, dd hoa g thi tannin cang nhiéu. Chét gallotannin c6
nhiéu trong 14 cdy non cdy Shin-oak (Quereus havardi) giy tén that 1on cho dong vat
chin tha trong mua né phat trién gia suc phai st dung loai ciy nay (Pigeon et al.,1962) &
Bic My. Mot dan ching khac vé loai doc td nay da gay thiét hai kinh t& kha 16n trong
chan nuoi, do 1a mot loai cay ¢ chau Uc: Terminalia oblongata (Evereist, 1974; Payner,
1975). Boc té ciia nd con ¢ & cay Acacia salicina.

Tu xua, nguoi ta biét st dung tannin dé thudc da, bao vé chat dam chéng lai su
1én men phan giai cta vi khuan. Mot huéng khac ngudi ta ciing st dung tannin dé lam se
niém mac rudt tri cac bénh ti€u chay.

Co ché tac dong cua tannin trong dinh dudng dong vat: phan tng vdi protein giy
két tia va bién tinh protein 1am cho né tré nén kho tiéu héa. Trong cac loai cdy cao
lwong, nhitng giéng nguyén thily ham lugng tannin rat cao. Nhimg gidng cao luong cai
tién c6 ham luong protein kha cao (11-13%) nhung vi c6 chita tannin nén kha ning tiéu
hoa kém, protein bao boc xung quanh hat tinh bdt, dudi tac dong cia tannin lam cho n6
két taa, tiéu hoa kém, tir d6 ti 18 tiéu hoa tinh bot cling kém theo. Néu cao lvong duoc hép
hoi hodc ép dep 1am kho cho gia stic 4n sé tiéu hoa tot hon rt nhiéu.

Tannin con c6 anh huéng nhu mot chat khang dinh dudng. Su c6 mit cua tannin
trong mét vai cdy co lam thirc an gia suc quan trong khong nhitng lam giam kha nang tiéu
hoa, ma con 1am giam tinh ngon miéng cua gia stc, 1am thay doi trao doi chét trong da co
va gay hai cho dong vat.

4.8. Nhirng chit khang enzyme tiéu héa protein (proteinase inhibitors)

Nhimg yéu t6 trc ché enzyme tiéu hoa protein di duoc cac nha khoa hoc nghién
ctru phat hién tir rat 1au, tuy nhién chua lam sang to co ché tc ché, ma méi chi cha ¥ tim
toi loai thirc dn c6 chat rc ché va giai phap dé xir Iy n6 nham han ché tac hai gy ra cho
dong vat . Ngay nay, ngudi ta nhan thdy d6 13 nhitng ciu trac phan tir protein cé tac dung
bit kin hodc ngan can khong cho enzyme proteinase hoat dong thily phan protein. Day la
nhimg chat e ché enzyme tiéu héa cua tuyén tuy. Sy c6 mat cta chiing trong thirc an lam
giam dang ké kha nang tiéu hoa protein cua dong vat.

Nguon thirc 4n tim thiy c6 chit khang enzyme tiéu hoa kha nhiéu. Trong sita dau
c6 chat antitrypsine, nd chdng lai sy tiéu hoa protein cua enzyme trypsin va
chymotrypsin. Nho' vay, no bao vé duge cac chat khang thé c6 trong sita ddu cia me
chuyén sang con bang cach hip thy truc tiép qua 16p niém mac rudt.

V.PQC TO NAM TRONG THUC AN

5.1. Khai niém

Poc t6 ndm 1a chat doc sinh ra tir nAm mdc, nd khong phai 13 hop chit co trong
nguyén liéu thirc dn do sy tong hop cia thuc vat, dong vat. No Xuét hién trong nguyén
lidu sau qua trinh thu hoach, bao quan va ché bién do cac loai nAm mdc tao ra. N6 gy tac
hai rat 16n cho gia stic, gia cdm va ca cho sirc khoe con nguoi. Vi vay, khi nghién ctru cac
chat dinh dudng va khang dinh dudng khong thé bo qua no.

Vé chung loai doc t6 nam, nguoi ta phat hién ra hon 300 loai doc t6. Tuy vay,
trong thuc té ngudi ta thudng gap va dé y nhiéu nhat van 1a cac loai doc tb sau day:
Aflatoxin: c6 4 loai do nAm Aspergilus flavus, Aspergilus parasiticus sinh ra.
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B1 va B2: trong 4nh sang cuc tim (UV) cua den fluoress phat ra mau xanh nudc
bién.

G1 va G2: trong anh sang UV phat ra mau xanh 14 cay.

Giira bon loai trén thi loai aflatoxin B1 chiém sé lwong nhiéu nhit va ciing gay tac
hai nhiéu nhét, phé bién trong nhiéu bénh.
Fusariumtoxin: do nAim Fusarium tricothecenes san xuat ra, ngudi ta con goi chung céac
loai doc té ciia chiing cytotoxin va tim thiy nhiéu trong ngo.
Ochratoxin: do vai loai Aspergilus va Penicilium san xudt ra trén banh mi moc
Rubratoxin: 1a doc t6 ctia nAm Penicilium sinh ra trén bap bi nhiém loai ndm nay.
Citrinin: do ndm Peniciliumcitrinin san xuit ra trén gao mc.
Stachybotryotoxin: do Stachybotry alternans san sinh ra trong chat don chudng.

5.1.1. Pjc t6 ndm do Aspergillus flavus va Aspergillus parasiticus sinh ra

Aflatoxin: 1 hop chit hitu co c6 nhan da mach vong c6 16 dan xuét hoa hoc khac
nhau, trong do c6 4 loai c6 tinh doc 16n nhét: B1, B2, Gl va G2. Co ché gay bénh cua
aflatoxin 1a do kha nang lién két ciia chit nay véi AND trong nhan té bao, sy lién két nay
giy tc ché enzyme polymerase cia ARN lam han ché sur tong hop ARN va trc ché
polymerase t-ARN. Day la nguyen nhan 1am giam sat sy tong hop protein trong té bio.
Nguoi ta cling chimg minh rang vong o-, B-lactone khong bio hoa cé trong phan tir
aflatoxin 1am cho hop chit nay c6 hoat tinh gy ung thu, dong thdi vong lactone nay gay
trc ché tong hop AND nhén té bao, do d6 lam rdi loan sy ting trudng binh thudng cua té
bao. Céc loai nong san dé nhiém aflatoxin bao gém: hat lac, banh kho dau lac, cc hat coc
(bap), hat ho dau, cui dira, hat huéng duong (bang 6 va 7). Aflatoxin gy thuong ton gan
va c6 thé gay ung thu. N6 ciing lam giam kha ning dé trimg, tiét sita, sitc dé khang cho
gia sic va gia cam.

Bang 6. Ham lugng aflatoxin trong mét s6 thirc in dung cho chiin nudi & Viét Nam

Tén thirc an n Ham lugng trung binh Ham lugng t6i da
aflatoxin (ppb) aflatoxin (ppb)
Bip hat 25 205 600
Gao va tAm 2 22 25
Pau nanh hat 1 50 50
Cam gao 3 29 55
Banh dau me 3 8 10
Banh dau dira 7 17 50
Banh dau d4u nanh 4 12 50
Banh dau lac 29 1200 5000
Bot khoai mi 14t 1 40 40
Thirc in hon hop 28 105 500

Nguon: Tran Vin An, 1991.

Bang 7. Ham luong aflatoxin thay d6i theo muia & cac tinh phia Nam

San pham S6 mau Ham luong trung binh ~ Ham lugng t6i da (ppb)
(n) (ppb)
Mua mua
Kho dau lac 17 1520 5000
Bip vang 18 240 750
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Mua khé
Kho déau lac 18 525 1160
Bap vang 13 120 450

Ochratoxin: N6 dugc sinh ra tir nam Aspergillus ochraceus trén banh mi mac.
Cac loai thuc vat dé nhiém la gao, lia mach, lta mi, bap, cao luong, 6t, hat tiéu, dau
nanh, cafe. Poc td nay gy hai dén gan, than dong vat, voi nong dd 16n hon Ippm lam
giam san luong trimg & ga dé, lidu trén Sppm c6 thé gy ton hai dén gan va rudt, giam sirc
dé khang va gay ung thu & ngudi.
5.1.2. Pjc té ndm do Fusarium tricinotum

Nhém nay gom 150 loai khac nhau, nhung doc nhét la: DON va F2-toxin.

DON (Deoxynivalenol): Nhim nhiéu trong tdm gao bi mdc, trong ngd. Pdc tb
DON gay trc ché tong hop AND, giam tinh ngon miéng, gdy nén mira cho dong vat. Do
triéu tring khong déc trung nhu gidm kha nang ti€u thu thirc an, gidm suc tang trudng,
giam strc dé khang bénh tat.. nén viéc chan doan vo cing kho khan.

F2-Toxin: Duoc tao ra tir nAm mdc trén bép, laa mi mdc. Anh hudng cua loai
nay thé hién rd trén gia suc cai sinh san: am hd sung dd, sa tryc trang va am dao, hao mon
va thai hoa budng trimg gy say thai.

5.2. Nhitng tac hai do ddc t6 nAm méc sinh ra

Doc t6 nim gay ra nhiing tac hai rt 1on va héu qua v6 cung nghiém trong cho co
thé ctia ngudi va dong vat. Nhimg tac hai cua doc t6 nam c6 thé tom tit nhu sau:

1. Gay thuong ton t& bao gan. Nhiing trang thai bénh tich va hién tuong suy
giam mién dich do aflatoxin gdy ra. Tat ca cac trudng hop xac dinh sy ngd doc aflatoxin
déu c6 bénh tich gidng nhau & chd gan cua gia cam déu bi hu hai. Tuy theo mirc do
nhiém it hay nhiéu, 1au hay mau ma bénh tich trén gan c6 khac nhau. Biéu hién chung la:
ban dau gan | bién thanh mau vang tuoi, mat sung. Sau d6 gan sung to 1én, mét can phong
va bit dau ndi cac mot hoai tr mau tring sau cung do nhiém khuin ma gan tré nén bo ,dé
vO (bang 8).

Bang 8. Anh hudng ciia aflatoxin 1én d 16m ciia gan, tuyén Fabricius, tuyén trc va
hiéu gia HI dap tng mién dich bénh Newcastle ciia ga Leghorn

Cac chi tiéu Nhom khong nhiém Nhoém nhiém P
aflatoxin aflatoxin
S6 ga thtr nghiém 20 20 <0,01
Trong luong co thé (g) 223 112 <0,01
Trong luong gan (g) 11,2 19,0 <0,01
Trong lugng tai Fabricius (g) 1,2 0,6 <0,01
Trong luong tuyén tc (g) 2,5 1,1 <0,01
Hi¢u gid HI (Newcastle) 1/264 1/38 <0,01
Bang 9. Ty 1¢ 4p né trén dan ga giong ISA-Brown bi nhiém aflatoxin (AF)

Cac giai doan SO tring dem 4p Ty 18 4p né (%)
Thot ky dau bi nhiém AF trong thurc an 100,500 63,64

Thoi ky nhiém ning, gan viém 39,135 16,00

Thoi ky chuyén tiép (ngung banh dau lac) 18,119 30,64

Thoi ky gan phyc hoi binh thuong 48,669 80,38

22



2. Than cling bi sung to 1am cho vi¢c bai thai chéat doc ra khoi co thé cling tro
nén hét stirc khé khan. Tir d6 1am cho triéu chirng ngd ddc trd nén tram trong.

3. Lam giam kha ning dé khang ciia dong vat. Uc ché hé thong sinh khang thé .

4. Bao mon niém mac ctia éng tiéu hoa do 16p té bao niém mac bi chét di bong ra
va bi kho lai lam can tré su van chuyén thirc an trong éng tiéu hoa. Dai khi cling théy cac
ton thuong & miéng, 1am cho gia sac khé 1dy thirc an. Do dudng tiéu hoa bi ton thuong
nén lam giam kha nang tiéu cac chét dinh dudng trong thirc an.

Bang 10. Anh hwéng ciia doc t aflatoxin dén ty 18 Ap né ciia ga Isabrow

Giai doan nhiém aflatoxin Sétring ap Ty 18 nd (%)
Giai doan dau nhiém aflatoxin (3 thang) 100,000 63,6
Giai doan nhiém ning (3 thang) 39,135 16,0
Giai doan thay thé thic an khong nhidm (2thang) 18,119 30,6
Giai doan phuc hdi véi thirc dn khéng nhiém (3thang) 48,669 80,4

5. Lam thay d6i hoat dong sinh ly binh thuong, gay roi loan sinh san. O gia suc
cai mang thai co thé gay ra chet thai, kho thai hodc gay ra say thai. Dbi véi gia cam giy
ra ti 18 chét phoi giai doan dau rat cao, ty 1& no rat thip (bang 9 va 10).

6. Lam giam tinh ngon miéng di véi thirc an do sy phat trién ciia nAm méc lam
méat mui caa thirc an. Tir d6 1am cho sy sinh truong cham lai, sy loi dung chuyen hoa
thirc an tré nén kém.

7. Lam hu hai cc vitamin trong thirc dn do su 1én men phan giai ctia nAm mdc.

8. Dic biét 1a aflatoxin rat doc, c6 khuynh hudng gy ung thu gan (bang 11). N6
gdy thiét hai kha 16n trong chin nudi. Vi vy ciing dugc ngudi ta quan tim hang dau.

Bang 11. Két qua thue nghiém trén chudt vé kha niing giy ung thu ciia aflatoxin

LUoNG AFLATOXIN TRONG TH¢C Thoigianan Ty I chudt bi ung

AN (MG AFLATOXIN/KG THé (ngay) thur
TRoNG CHUST)

5,0 370 14/15
3,5 340 11/15
1,0 294 5/9
1,0 223 8/15
0,2 360 2/10
0,1 361 1/10
0,005 284 o

9. Ngoai cdc tac hai gy ra cho co thé, khi nAm mdc phat trién trong thirc an, 1én
men phén giai cic nguén dudng chit nhu glucid, protein, axit amin, viatmin.. lam cho
thirc an bi giam gia tri nghiém trong, 1am mat mui tu nhién, chuyén sang mui héi méc,
gia suc khong thich an.

10. Hau qua cudi cung 13 1am giam thap sy sinh trudng, sirc san xudt trimg sita,
giam do cing chic cua xuong.

5.3. Cac giai doan va nguon gay nhiem dgc to nam

Trong thyc té san xuat c6 3 ngudn nhiém quan trong.
5.3.1.Nhiém ngoai dong lic thu hoach
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Diéu nay dugc nhan biét rd nhat 1a bap. Mubn khic phuyc tinh trang nay thi khi thu
hoach khéng nén dé 1au ngoai dong ma dem vé sy, phoi kho lién.
5.3.2. Nhiém trong kho trong khi ché bién, bio qudn, dw trit thirc dn

Nguyén nhan chi yéu 1a do am do trong thirc dn con cao (>14%) da dem du trix
hoac do Am do khong khi trong kho cao hép thu vao nguyén li€u, do chénh 1éch nhiét do
ngay dém lam cho nudc ngung tu bé mat 16p thirc dn gy ra hién tugng 4m cuc bo, tao
diéu kién tot cho nam phat trién.
5.3.3. Nhiém trong chuéng khi cho in

Trong thuc té nudi dudng gia suc gia cdm néu thirc 4n roi d6 nhiéu xuéng nén
chuong, hodc thie an bi am dong lai trong mang lau ngay la moi truong thuén loi dé cho
nam méc phat trién sinh ra doc t6. Néu dé cho thii qia d6i khi tién hanh han ché thic an,
tha s& 4n lai thire an nay v6i s6 lwong nhiéu c6 thé gy ra tinh trang ngd doc.

5.4. Mirc an toan ctia doc to nam trong thirc an

Mirc an toan ctia doc t6 ndm hay kha ning chiu dung doc tb nim (aflatoxin) cta
gia stic. Mdi loai gia suc co sirc dé khang mot lugng aflatoxin nhat dinh; kha ning dé
khang nay tuy thudc vao giai doan tudi, strc san xudt, tinh trang strc khoe. Noi chung, co
nhiéu yéu t6 anh huong dén kha ning chiu dung duoc doc td cua co thé (bang 12). Vi
vay, s& khong c6 muc aflatoxin an toan qui dinh nao dung dén ca. Theo thong bao cua
FAO (1979) thi nhitng qui dinh muc t6i da anh hudng trong thirc an hdn hop tiy theo loai
gia stic va tinh hinh vé sinh nguyén liéu mdi nudc.

Bang 12. Liéu giy chét LD50 ciia aflatoxin trén dong vat thi nghiém

Cic loai dong vit Liéu LD-50 mg/kg trong hrong
Tho 0,30

Vit con 0,33

Heo con 0,60

Chuot lang 1,40

Ga con 8,00

Chudt nhat 10,00

5.5. Nhirng giai phap phong ngira mycotoxin

5.5.1. Phai thuc hién viéc tru thire an trén co so khoa hoc
C6 3 noi dung quan trong va don gian can thuc hién khi tién hanh dy trit nhu sau.

a. Kiém tra danh gia tinh trang nguyén lidu truéc khi duy trit. Giam thiéu t6i da
tinh trang ho hap cua hat va mam vi sinh vt c6 trong nguyén liéu dur trit.

b. Noi dy trit phai c6 cdu triic hop ly dé duy tri méi truong 6n dinh va phai
ngan chan khong cho con trung, sdu mot, cac loai gam nham xam nhap vao
kho.

c. Hat dy trir trong kho qua mot thoi gian, néu can thiét phai xur 1y thém nhiét
dé duy tri tinh trang t6t v6i sy cung thém nhiét va hat 4m.

Co6 su lién quan gitra ndm va sau mot. Néu dé sau mot phat trién vira 1am ton that
chat dinh dudng, vira lam tang do a am nguyén liéu va vira nang mam vi sinh nhu bao tu
nam giy lan truyén ndm méc rit mau le, tir d6 san sinh ra doc t6 gdy hai cho ngudi va
dong vat.

1. Kiém tra, khong ché do am va nhiét dg thich hop. Phai say kho nguyén liéu trudce
khi dua vao kho du trit. D6 4m va nhiét d6 c6 lién quan nhau. Mudn giit nguyén lidu tot
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ta can co qui dinh tinh trang hat trong diéu kién dy trit cu thé. Co sy can ddi gilia am do
khong khi va am dg nguyén li¢u, va phu thudc vao nhiét dg moi truong (bang 13).

Bang 13. Sw can ddi dd 4m nguyén liéu va 4m d¢ khong khi (70%) ¢ nhiét d 27°C

Nguyén li¢u Su can d6i 4m do nguyén liéu ¢ do am
khong khi 70%

Ngb 13,5

Lua 15,0

Gao 13,0

bau 15,0

Lac boc vo 7,0

Luong nudc trong nguyén liéu c6 2 dang: dang két hop, lién két chat véi chat hiru
co, khoang trong nguyén liéu va dang nuéc tu do d& dang bay ra hodc hip thu vao
nguyén li€u, ta goi 1a nudc hoat dong (free water hay active water). Chinh Iuwgng nudc
nay co thé gdy ra tinh trang am cuc bo cho nguyén li¢u, tao diéu kién thuan loi cho niAm
moc phat trién.

2. Kiém sodt va trir khir cén tring, sdu mot trong kho bdi . Ngudi ta nhan thay co méi
lién h¢ gilra sy pha hoai cua sdu mot, con trung trong nguyén liéu va sy phat trién nim
mdc. Pidu nay co thé giai thich bai 2 1y do sau day.

a. Hoat dong trao d6i chat ciia con tring sir dung chat hiru co' trong nguyén li€u,
h6 hip sinh ra nudce lam cho moi truong trir thirc an ngay cang am thém, tao diéu kién
thuén loi cho nAm mdc phat trién.

b. Con tring sau mot di chuyén trong nguyén liéu mang trén minh né nhimng bao
tr ndm phat tan nhanh trong nguyén li¢u. Theo tai li¢u ciia FAO (1979) thi con trung séu
mot c¢6 thé 1am ting su phat trién ctia ndm méc 1én tir 10-30%.

Chinh vi vdy ta can phai kiém tra do nhiém cén trung dé c6 bién phap kiém tra do
nhiém con trung.

3. Sirdung héa chat. Ngudi ta st dung nhiéu loai hoa chat nhu Aureofugin, Thiramtan,
cac axit: propionic, lactic, sorbic, benzoic va axetic dé tron vao thirc an khéng ché nhiém
doc nam. Tuy ting loai nAm va nguon lay nhim ma sir dung hoa chit cho hop 1y. Vi duy,
nam Aspergillus flavus nhiém trén ngd hat co6 thé bi khéng ché boi ammonia 2% hay axit
propionic 1%.

4. Bién phdp vit Iy. Nhiéu phuong phap vt 1y dé loai trir nAm mycotoxin trong thirc an
nhu loai bo hat bi nhiém dé sir dung hat khong nhiém; loai bo aflatoxin trong dau. Ngay
nay, ngudi ta da ché ra hé thong loc hip phu dé tach aflatoxin ra khoi dau 95-100%.

5. Lam mat hiéu luc aflatoxin.

Lam mat hiéu luc aflatoxin béi nhiét dd: nguyén 1y ctua phuong phap 1a bién
d6i thanh phin hoa hoc cua aflatoxin hodc thay doi nhom hoat dong trong phan tir
aflatoxin.

O An d9, nguoi ta thay khi dem gao nhidm aflatoxin nau dudi 4p suat hoi nudc c6
dén gan 70% aflatoxin bi pha hiy. Phuong phap nhiét nhu rang, nuéng nhd nhiét do cao
c6 thé 1am giam aflatoxin.

Lam mét hiéu luc aflatoxin béi anh sang: Anh sang cting dugc dung dé pha
huy aflatoxin. Nhu vay anh sang mat troi c6 tac dung t6t dé pha huy aflatoxin.

Lam mat hi€¢u luc aflatoxin béi NH; : Duoi ap suét mac du con mot sb diém
lién quan dén kha ning gy bién tinh ciia san pham chua duoc 1am rd, song nd duoc coi
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1a mot phuong phap thuc té rd rang thanh cong da duge sir dung ¢ muc céng nghiép véi
nhirmg dam bao can thiét.

Lam mit hiéu lyc aflatoxin béi chit hap phu bé mit: Nguoi ta chon cic chét
hép phu aflatoxin trong dudng tiéu hoa, 1am cho né khong hap thu duoc vao co thé ma
theo phan thai ra ngoai, tir 46 khong gay tac hai cho co thé.

Mit trai ctia chat hap phu bé mit 1a néu khong chon loc k¥ thi chat hip phu co thé
gay ra sy hép phu vitamin va mot s6 hoat chét sinh hoc khac cudn ra ngoai.

CHUONG III. THUC AN THO XANH VA PHU PHAM NONG
NGHIEP

I. NHOM THUC AN XANH

Thirc an thé xanh ¢ nudc ta rat da dang va phong phi, bao gom than 1a ciia mot 5O
cdy, c6 trong hodc moc tu nhién trén can hodc dudi nudc va 1a ngudn cung cap thirc an
quan trong cho gia siuc & nude ta, nhat 1a cac nong ho. Loai thirc an nay chira hau hét cac
chét dinh dudng ma vt nudi can nhu protein, cac vitamin, khoang da luong va vi luong
thiét yéu va cac chét ¢6 hoat tinh sinh hoc cao...

Thirc 4n xanh 14 loai thirc in ma ngudi va gia suc déu sir dung & trang thai tuoi,
chiém ty 18 cao trong khau phan cta loai nhai lai. Thirc dn xanh c6 thé chia thanh 2 nhom
chinh gém: ciy co tu nhién va gieo trong. Nhom cay hoa thao nhu co ¢ bii chin, co
trong, than 14 ciy ngo... Nhom cdy ho dau nhu co styld, cay dién thanh, ciy keo dau...
Cac loai thirc an xanh khac nhu rau l?ip, béo cai, béo Nhat Ban, than chudi, rau muéng....

1.1. Pic diém dinh dudng

Thurc 4n xanh chira nhiéu nudce, nhiéu chét xo, ty 1¢ nudc trung binh 80 - 90%, ty
1€ xo tho trung binh ¢ giai doan non 1a 2-3%, truong thanh 6 - 8% so véi thirc an tuoi.
Thurc dn xanh chtra nhiéu nudce va nhidu xo nén vat nudi can lugng 16n maéi théa man nhu
cau nhung do han ché dung tich dudng tiéu hoa nén con vat khong an dugc nhiéu.

Thirc an xanh d& tiéu hoa, c6 tinh ngon miéng cao, ty 18 tiéu hoa dbi v6i loai nhai
lai 1a 75 - 80%, ddi vai lon 60 - 70%, 1a loai thic an d& tréng va cho nang suit cao. Vi
du: 1 ha rau muéng cho 50 - 70 tAn, 1 ha béo dau cho 350 tin, 1 ha ¢6 voi cho 150-300
tan chat xanh...

Thtc an xanh giau vitamin: nhiéu nhét 1 caroten, vitamin B ddc biét 1a vitamin
B,, va vitamin E ¢6 ham luong thap. Cé myc tic khé c6 0,15mg B, va 0,45mg Bo/100g;
co tuoi ¢6 0,25mg B; va 0,4mg B,/100g vat chat khd.

Ham luong cac chat dinh dudng trong
thitc an xanh rét thép va vi vay gia tri dinh  vi du: Than 14 ho dau: 2-
dudng thép (bang 14), tror mot s6 loai than 14 25%; 1la& bdp cai, su hao:
cay bo dau c6 ham lugng protein kha cao, mt 10-15%; 14 sin: 25-30%;
sb loai co6 giau axit amin nhu arginine, axit 14 keo dau: 20-25%; co
glutamic va lysine. Néu tinh theo trang thai kho styld: 20-25% va 1l& khoai
mot s6 loai thire dn xanh c6 ham lugng protein  1ang 20-30% protein thd
cao hon ca cam gao. tinh theo chit khéo.

26



Bang 14. Ham hrong mot s6 chit dinh duwdng trong thirc in xanh so véi cam (%
thirc An nguyén dang)

Cam loai [ Co voi Co ghi-né Rau mudng
Vit chat kho 87,6 20 233 10,6
Protein 13,0 1,9 2,5 2,1
Xo tho 7,8 7,2 7,3 1,6
Lipit 12,0 0,4 0,5 0,7

Ham luong lipit c6 trong thirc in xanh dudi 4% tinh theo vat chat kho, chi yéu la
cac axit béo chwa no. Khoang trong thirc dn xanh thay di tity theo loai thirc dn, tinh chat
dét dai, ché d6 bon phan va thoi gian thu hoach. Noi chung, than 14 ho dau c6 ham lugng
canxi, magi€ va coban cao hon cac loai ho hoa thao (bang 15).

Bang 15. Ham lwong ciia mdt s6 chat khoang ciia ¢é chiin (% vat chit kho)

Chét dinh dudng Thap Trung binh Cao
Natri <1,0 1,2-2,8 > 3,0
Canxi <0,3 0,4-1,0 >1,2
Photpho <0,2 0,2-0,35 >0,4
Magié <0,1 0,12 -0,25 >0,3
Sit <45 50 - 150 > 200
Mangan <30 40 - 200 >250
Pong <3,0 4-8 >10
Kém <10 15-50 > 175
Coban <0,08 0,08 - 0,25 > 0,30
Molypden <0,40 0,5-3,0 > 5,0

1.2. Cac yéu t6 anh hwéng dén gia tri dinh dudng ciia thirc in xanh

Gidng cay trong: su khic nhau vé gia tri dinh dudng giui cac gidng va nhom ciy
thirc 3n xanh duoc thé hién rd (bang 16). Nhom cay trén can c6 ham lugng vat chit kho
(10-30%) 16n hon nhém cay thuy sinh (1-10%), trong khi d6 ho hoa thao (2-10% protein
thd so vai vat chit kho) c6 ham lugng protein tho thép hon b dau (10-30%).

1.3 Nhitng diém can chii y khi sir dung

Can thu hoach dang thoi vu dé dam bao gia tri dinh dudng cao. Néu thu hoach
som it xo, nhiéu nude, ham luong vat chat kho thap. Nguoc lai néu thu hoach qua mudn
ham luong nudc giam, vat chat kho ting nhung chil yéu ting chit xo, con lipit va protein
giam. Thoi gian thich hop dé thu hoach céc loai rau xanh néi chung 1a sau khi trong 1 -
1,5 thang, than 14 cay ngd trudc khi trd co, than 14 ho dau: thoi gian ngdm nu trude khi ra
hoa. Rau mudng, rau lap sau khi trong 20 - 25 ngay thu hoach lira 1, sau 15 ngay thu
hoach Itra tiép theo.

Bang 16. Thanh phan hoa hgc ctia mgt so cay thirc an xanh pho bién moc dwéi nuwéc
va trén can, va by diu va hoa thiao

Protein
VCK tho Mo tho Xothdé DSKD Khoang Ca P

Cdy moc dwoi nuoc:
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Béo tam 8.5 18.8 2.4 59 588 141 0.8 0.6
Rau mudng tring  11.0 16.4 64 145 400 136 13 05

Rau mudng do 8.4 22.6 8.3 16.7 39.3 13.1 1.1 0.5
Cdy moc trén can:

La dam but 18.5 18.9 2.2 13.5 53.5 11.9 1.4 03
La dau 30.2 24.8 2.3 9.9 52.0 109 03 0.2
La mit 43.0 17.2 4.4 21.2 46.3 10.9 1.7 0.1
Than 14 khoai 10.6 19.3 2.3 16.4 51.7 106 08 0.3
Cay bo dau:

Than 14 lac 254 12.6 4.2 28.7 43.4 11.2 1.4 0.2
La cd stylo 2.1 20.4 2.0 16.4 53 8.0 20 02
Cay dau xanh 17.1 14.6 34 31.5 40.6 10.5 1.8 0.3
Cay hoa thao:

Than 14 ngd non 13.1 10.8 3.1 26.2 51.5 9.2 0.6 0.2
Co6 Ghi né 23.3 10.6 2.2 313 45.6 10.3 0.6 0.1
Co6 Ruzi 22.4 13.0 1.4 31.7 47.9 6.1 05 03
Co voi 15.8 12.7 2.5 32.9 39.2 12.7 0.5 0.3

Dé phong mot s6 chat co sin trong thic an: 14 sin, cay cao lwong, co Xu ding.. ¢6
ddc t6 HCN. Ham lugng HCN thudng cao & giai doan con non va giam dan & giai doan
truong thanh. Vi vdy, str dung cac loai thire an nay ¢ giai doan chin sap hodc nau chin 1a
tot nhat. Co Medicago (Medicago sativa; Luzec), cay by dau, dién thanh c6 chat saponin,
néu cho con vat dn nhiéu s& mic chimg chudng bung day hoi, nén dung véi sb luong vira
phai va trén v6i cac loai thirc an khac. Mot so loai cdy thudce ho thap tu nhu cai bép, cai
ba 14 tring chua kich t6 thuc vat fito- -oestrogen, néu con vat an vira phai s€ co tac dung tot
cho sinh san nhu: kich thich ting trong, bau vii phat trién, sira nhiéu. Néu in nhiéu dé say
thai hay sa tir cung sau khi d¢. Ngoai ra, trong thirc an xanh thuong chira NO; dudi dang
KNO; khoang 1 - 1,5%. Néu ham lugng NO; qua cao s€ 1am cho con vét ngd doc va chét,
Triéu chimg ngd doc la con vat tho gép, run ray, sui bot mép, kho thd, mau c6 mau tham,
ham lugng NO, trong nudc tiéu ting. Bién phap giai doc: dung dung dich xanh methylen
2 - 4% tiém vao tinh mach con vat.

Nén dam bao ty 1¢ thich hop thirc dn xanh trong khau phan:

- Lon: 20 - 30% tinh theo don vi khau phén

- Trau bo (cao san): 70 - 80% tinh theo don vi khau phan

- Trau bo (thap san):100% tinh theo don vi khau phan

- Gia cam 1én: 5 - 10% tinh theo don vi khau phan (dang tuoi)
- Ga thit: 2% tinh theo don vi khiu phan (dang bot)

- Gia cAm khac: 4 - 6% tinh theo don vi khau phﬁn (dang bdt)

II. NHOM RAU BEO

La nhom thtrc an phd bién ¢ vung nhi¢t déi. Nude ta cé nhiéu song ngoi, ao ho,
thuan loi cho su phat trién cac loai rau, béo, rong tao.. Ngudn thirc an duogc s dung rong
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rai trong chan nuéi ¢ nudce ta. Ham lugng protein trong nhom rau béo nhin chung la thap,
nhung tuong dbi can déi cac thanh phan axit amin dac bi€t cac axit amin thiét yéu. Pong
thoi nhom thirc dn nay kha nhiéu vitamin can thiét nhu: caroten, vitamin B, C.., gidu cac
khoang da luong nhu kali, canxi, mot sé khoang vi luong nhu mangan, sat Mot sO rau
béo, rong tdo co kha ning tich tu nhiéu khoang chit tir moi truong, trong s6 d6 c6 mot sb
kim loai nang doc hai. Do vdy, can luu ¥ khi str dung rau béo sinh trudng trén cic ngudn
nude thai cong nghiép, nude thai sinh hoat c¢6 chtra nhiéu nguyén t6 doc hai. Nhuoc diém
chung ciia rau béo 1a chira nhidu nude (90-94%) nén kho ché bién va bao quan, gia tri
ning luong thap khong thé sir dung véi ty 18 cao trong khau phan vat nudi c6 ning suat
cao.

2.1. Rau mudng (Ipomea aquatica)

Puoc trong va sir dung rong rii ¢ nhiéu ving vi gia tri dinh dudng va ning suat
cao. Co thé trong trén nhiéu loai dat khac nhau: tir dat kho, am dén sinh lay hay ngép
nudc.. Than la rau mudng tuong dbi giau protein, it xo hon co hoa thao (bang 17). bac
biét trong rau mubng chtra nhidu duong nén gia stc, dic biét lon rat thich an. Trung binh
1 kg chat kho chtia 180-280 g protein tho, 150-200 g duong, 140-150 g xo0 va cung cap
dén 2500-2600 kcal niang lugng trao doi d6i véi lon. Néu cho lon an nhiéu rau mudng s&
c6 hi¢n tugng “di phan long”.

Bang 17. Thanh phén dinh duéng ciia mot s6 loai rau mudng trén thé giéi (%)

ilﬁgt Protein Xotho Khoang M& DSKb Ca P
Cay tuoi, Niger* 18.8 20.9 18.2 2.1 40.0 0.71 0.32
La tuoi, Chau Phi** 15.0 24.0 12.7 13.3 2.7 473 120 0.28
La tuoi, Malaysia*** 7.5 28.0 12.7 18.7 2.7 386 124 0.41
(Nguon* : Bartha, 19°70; **: FAO,1968; *** Lim, 1967); DSKP: dan sudt khong dam

2.2. Than la khoai lang (Ipomea batatas)

Khoai lang ngoai muc dich tréng 1ay ct 1a chinh con c6 thé trong dé cung cip
thirc an thé xanh cho vat nudi. Khoai lang néu dugc cham soc t6t co kha ning tai sinh
nhanh. Thu cit duoc nhiéu lan trong ndm va cho ning suat cao. Than 14 khoai lang chira
ham lugng cacbon hydrat thdp nhung ham luong protein va xo cao, va chira phan 16n cac
axit amin (bang 18 va 19). Protein trung binh 18% (tinh theo vat chat kho), ham luong xo
tho dat 16-17% thap hon nhiéu so v6i cé hoa thao. Trong cu khoai, cacbon hydrat chiém
80-90% vat chat kho nhung tinh bot ctia cii con tuoi khé bi amylaza thuy phan. Ham
lwong cac chat khang tryxin trong cu tuoi 1am giam ty 1€ ti€u hoa protein trong khau phan
¢6 ¢t khoai. Than 14 khoai khong chtra nhidu céc chat nay. Gia tri dinh dudng chu yeu
ctia than 14 khoai lang 13 protein va vitamin. Pay 13 ngudn thirc an rat tot v6i gia stc nhai
lai va ngay ca da day don.

Bang 18. Thanh phin héa hoc ciia thin 13 khoai lang
% theo vt chat kho

THANH PHAN

Vit chat kho (VCK) 15
Protein th§ ) 18,5
Khoéng tong so 12,5
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ADF (x0 axit) 23,5

NDF (xo0 trung tinh) 26,2
Lignin 5,7
Nang lugng tho, MJ/kg VCK 14,4

Nguon: Dominguez, 1990.

Bang 19. Thanh phin axit amin ciia cii va 1a khoai lang (% theo protein tho)

Cu Cu Than la

Isoleucine 42 -10.1 39-5.1 4.9
Leucine 7.8-9.2 6.2-79 9.6
Lysine 42-72 43-49 6.2
Phenylalanine* 11.9-13.6 7.2 -10.1 10.6
Threonine 55-6.3 51-6.3 5.3
Téng A.A chta S 2.8-3.8 30-3.9 2.8
Tryptophan 0.8-1.2 - -

Valine 6.8 -8.3 49-8.2 6.3

(* Phenylalanine + Tyrosine; Nguon Walter va CTV, 1978; Ly, 1982; Purcell va CTV, 1972)

Bot 1a khoai lang 1a ngudn protein va xanthophyl trong khau phan gia cam.
Xanthophyl va R-caroten trong bot 14 1am cho mau long do trimg va da ga tot hon. Trong
khi d6, sir dung 10% than 14 khoai lang lam tang tang trong va giam chi phi thirc an va
giam ty 1¢ chét va coi coc cta lon con.

Than 14 tuoi rat ngon miéng dbi voi bo. Vi du, mot con bo ning 400-500 kg co thé
an hét 50-70 kg/ngay. Tang ty 18 than 1a khoai lang trong khau phan 1am ting san luong
sita cta bo. B sung than 14 khoai lang cai thién rd rét luong dn vao va ting trong cta bo
duc gibng.

2.3. L4 san (Manihot esculenta Cranz)

Trong nhitng nim gan déy, cac nghién ctru da tap trung nhiéu vé khai thac, ché
bién va bao quan ngudn thic dn nay cho cic dbi tuong trau, bo, lon va ga. L4 sin c6 ham
luong protein cao (25% tinh theo vat chat kho, bién dong tir 16-40%) trong do 85% la
protein thyc. Nang suét 14 vao khoang 4.6 tan vat chat kho/ha tai thoi diém thu hoach cil.
La san ciing 1a ngudn cung cap khoang da lugng nhu Ca, Mg va khoang vi luong nhu Mn
va Zn (bang 20). Pong thoi cling 12 ngudn cung cdp vitamin A, riboflavin va axit
ascorbic.

Bang 20. Thanh phén héa hoc ciia 14 sin

Thanh phan Bot 14 san
Vit chat kho (%) 93,0
Protein thd (%) 25,0
MG thd (%) 5,5
Xo tho (%) 20,0
Khoang tong s6 (%) 8,5
ME (Mcal/kg) v6i gia cam 1,8
ME (Mcal/kg) v6i lon 2,16
K (%) 1,28
Ca (%) 1,45
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Mg (%) 0,42

P (%) 0,45
Na (%) 0,02
Zn (mg/kg) 149
Mn (mg/kg) 52,0
Fe (mg/kg) 259,0
Cu (mg/kg) 12,0

Tuy réat gidu protein nhung lai thiéu hut axit amin thiét yéu la methionine (bang
21) va nhuoc diém 16n nhét cua 14 sin d6 1a chtra nhiéu glucosit linamarin. Linamarin
dudi tac dung cua enzyme linamarase tao thanh axit cyanhydric (HCN) 1a chat doc d6i
voi gia suc. Tuy nhién, thong qua cac phuong phap ché bién nhu ndu chin, phoi khé hay
0 chua déu lam giam dang ké nong do axit nay.

Bang 21. Thanh phin axit amin ciia cii va 14 sin (% theo protein)

Arg | Cys | Gly | His |Ils Leu | Lys | Met | Phe | Thr | Try | Tyr | Val

La - - - - 5,2 105(7,1 |1,0 (3,6 |51 |1,0 |33 |68

Cao |77 |- - 1,5 |53 56 |62 |06 |35 |38 |05 |- 4,5

Nguoén: Tropical Feeds, Gohl, 1998.
2.4. Co hoa thao

Diéu kién khi hau nudc ta thuan lgi cho sy phat trién cdy c6 hoa thao nhiét doi.
Néu dam bao diy du phan bén, tudi nudc nhit 1a trong mua kho, co hoa thao phat trién
t6t quanh nim va dat ning suét rat cao. Nhin chung, gia tri dinh dudng ciia c6 hoa thao
thap hon c6 ho dau. Ham luong protein chiém khoang 9-10%, xo thd 30-32% (theo vat
chat kho). Tuy nhién, néu bon phan day du, dung k§ thuat va thu hoach giai doan con non
(khoang cach giita 2 Itra cat 25-30 ngay) thi protein thd c6 thé dat 14-15% xo thd giam
con 27-28% va ¢ thé dung lam thirc an cho lon. Hién nay, mot sd gidng co hoa thao
nang suat cao dang dugc str dung dé phat trién chian nudi bo tham canh, dic biét 13 bo sita
nhu co6 voi (Pennisetum purpureum), co sa (Panicum maximum)...

III. NHOM THUC AN THO

TAt ca céc loai ¢6 xanh ty nhién hodc tréng thu cit va phoi kho, va céc loai phé
phu pham cua cay trong dem phoi kho ¢6 ham lugng xo trén 18% déu goi 1a thirc an tho
kho. Bao g@)m: c06 kho ho dau hodc hoa thao, rom ra, day lang, day lac va than cay ngo...
phoi kho. Ngoai ra con gdm vo céac loai hat thoc, lac, dau, 161 va bao ngo.

3.1. Cé kho

Phuong phap c6 truyén ciia viéc dy trit thirc thirc an xanh 1a ché bién c6 kho. Chat
luong c6 kho phu thudc vao thoi diém ta chon dé ché bién va thoi tiét thich hop khi thu
hoach. Boi vi 1am c6 khé chil yéu 1a phoi dudi anh nang mat troi. Muyc dich chinh 14 1am
giam dg am trong co xanh dén muc do thap du dé kim ham sy hoat dong cta cic enzyme
c6 san trong cdy co hay cua vi sinh vat. Co khi thu hoach chira 650-850g nudc trong 1 kg
tuoi. Khi mudn dy trit co xanh phai duoc 1am giam ty 1 nude xudng con 150-200 g/1 kg.
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Trong diéu kién thoi tiét thuén loi, c6 sau khi thu hoach vé s& dugc nhanh chong lam kho
nén mat mat dinh dudng thip. Chit dinh dudng bi mét chu yéu la do su bién doi cua
cacbohydrat va cac hop chit chtra nito. Khi phoi kho, fructan bi thity phan thanh dudng
fructose, dong thoi dudng hectose bi mat mat. Mot s cac duong don nhu glucose ciing bi
oxy hoéa tao thanh CO,, H,O va toa nhiét. Chinh vi sy mat mét cac hop chét cacbohydrat
dé tan nén 1am ting twong déi ham lwong xo. Su mat mat protein 1a do enzyme protease
cua thuc vat phan huy protein thanh cac peptit va céc axit amin. Khi phoi kho, caroten va
cac hop chat twong ty mat di dang ké. Ham luogng caroten giam di hang chuc 1an sau khi
phoi kho (chi con 2-20 mg/kg chét kho). Néu gap thoi tiét khong thuan o1, caroten bi mAt
hau hét dong thoi kém theo ca su mat khoang, duong hoa tan va cac hop chat co nito. Do
am trong ¢ kho cao 1a diéu kién thuan loi cho cac hoat dong cua vi sinh vat lam tang
cuong su phan huy cac chét dinh dudng c6 sin trong co kho va dong thoi ciing tao co hoi
cho ndm moéc phat trién. Vi vdy, co sau khi thu hoach nén lam kho cang nhanh cang tot,
d6 4m cang thap thi chat luong dinh dudng cta co cang dugc bao ton.

Gia tri dinh dudng cua c6 kho trong diéu kién phoi tét trung binh chira 96g
protein, 563g chit hitu co tiéu héa, ning luong trao d6i 8,5MJ, ham luong xo cao: 335g
cho 1 kg chat kho. Trong thyc té, co kho 1 ngudn thirc dn quan trong & cic nude 6n déi
cling nhu cac nude nhiét doi. Co kho duogc sir dung phdi hop véi thire an 1 chua, thirc dn
tinh, thirc dn cu qué, ri mat va cac san phdm phy cia cong nghiép ché bién rau qua (ba
dura, vo chubi..) dem lai hiéu qua tot.

3.2. Rom ra

Rom 1a san pham phu cta cdy ngii coc hay cay ho dau. Ngo, lua mi va lua nudc la
ba céy luong thuc chinh cua thé gidi. Rom chira nhidu xo, chiém 350-400 g/kg chat kho
chu yéu 1a lignin, c6 gia tri dinh dudng thdp. Ham luong protein trong rom lia tir 25-40
g/1kg chat kho.

Rom lta c¢6 ham luong lignin twong dbi cao, chiém 60-70g/kg chat kho, ham
luong khoang rat cao 170g/kg chit kho, trong d6 chu yéu 1a silic, vi vay hé sb tiéu hoa
ctia rom Ita rat thap. Ty 1¢ tiéu hoa ciia rom s& dugc tang 1én néu thong qua xur Iy rom ra
bang phuong phap kiém hoa, axit hoa hay amoniac hoa....

Thanh phan héa hoc co ban cua rom ra phu thudc nhiéu dén dic tinh sinh 1y, thoi
diém thu hoach, do thanh thuc cua cay tréng va ché do dinh dudng cua dat ... Nhung nhin
chung cac thanh phan chinh bao gom:

- Ty 1& cao ciia cacbonhydrat thanh vach té bao nhu cellulose, hemicellulose va lignin
chiém 60-80% tong vat chat hitu co cua ciy trong.

Cellulose 1a thanh phﬁn cu trac chinh cua thanh té bao thuc vat, chiém vao
khoang tir 32-47% trong tong vat chat kho cua thuc vat. Bao gdm chudi homosaccharit
duoc tao thanh bai cac lién két B-1-4-glucose goi 1a xellobiose, thong qua cac cau ndi
micro-fibres. Cellulose ¢6 thé tiéu hoa duge bai gia suc nhai lai.

Hemicellulose, khac voi cellulose, hemicellulose dugc tao thanh tir hetero-
polymers khong c¢6 hinh dang nhét dinh bao gom tat ca cic dudng pentose nhu xylose,
arabinose. Chudi dai phan tir ctia hemicellulose thi ngin hon cellulose. Chung tao thanh
mot cai khung polysaccharit lién két v6i phenol bao quanh soi cellulose. Hemicellulose
chi tiéu hoa dugc mot phén.

Lignin 13 mot hetero-polyme phenol né gin véi hemicellulose. Méi lién két gitra
lignin va hemicellulose cho dén nay van chua duoc hiéu mot cach chinh xac. T chiic ctia
cac tiéu phén x0 cua xellulose da tao thanh hang rao chin co hoc chic chan. Vi vay,
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lignin khong dugc tiéu hoa va con lam cén trd su ti€u hoa cia cac gluxit khac. Ty I¢
lignin trong cay trong dugc ting 1én cing véi tudi cua cay trong va ty 18 nghich véi ty 18
tiéu hoa cua gia suc.

So do 3. So do vé sw tiéu héa ciia cdc thanh phin mang té bao (Van Soest va Wine,
1967)

Ty ¢ tiéu hoa (%)
0 50 100 R
Lignin :
Cellulose
Xylanes
Arabanes
Pectins

- Nghéo nito: Thuc an rom ra o ty 1¢ protein rat thap, chiém vao khoang 2-5%. Ty 1&
chat dinh dudng ndy giam manh theo tudi. Mt khac enzymee cua viinh vat da co lai kho
tiép can vdi azot cua thirc n tho vi sy can tro cua mang té bao lignin hoa.

- Nghéo khoang va vitamin: trong thuc té loai thirc an nay thiéu hau hét cac nguyén to
khoang da lwong nhu Ca, P, Na va cac nguyén t6 khoang vi lugng. Ddng thoi chiing ciing
thiéu hut c4c vitamin nhu vitamin A, va D;.

- Kho thoai bién trong da co: Mang té bao lignin héa mgt mat can trd vi sinh vat chui vao
bén trong té bao, tir 6 can trd enzyme phan giai chat xo, mot mat tao sy bén chat cho té
bao, can trd su chia cit trong qua trinh nhai lai (bang 22). Thirc 4n phai luu lai 1au trong
da co tir d6 1am giam lugng an vao.

Bang 22. Ty I¢ tiéu héa va hrong ram iin vao ciia ho
Mia cdy (144kg)

Loai rom Tylét Thu hoach

Rom lua - 35-55 Than (100kg) i

Rom mac 45-48 Ngon (28kg) + La bdi (16kg)

Rom mi 35-46 £p
3.3. Mia Nuéc mia thd

N . A Bad mia tuwoi (29kq)
Mia 1a loai cay trong dat y
vy dé su dung n6 lam tt Gia nhiét c
thanh phan hoa tan va thé Nude b dic Loc Vang bot
Ngon mia ' i i
Ly tam

Ri mat A (3kqg)
Puong tinh (11kqg)

So dé4. So dé ché bién duong theo
phuong phap cbéng nghiép (Preston, 1983) 3



Ngon mia 14 thirc dn truyén thdng cho gia stc da day kép chii yéu cho trau bo cay kéo,
trong mua thu hoach mia. Viéc st dung ngon mia chp gia sic lam viéc con chua duoc
nghién ciru nhiéu. Bo van duy tri duoc thé trang va vEn lam vi¢c hang hai trong khi an
mot khau phan toan ngon mia. Piéu d6 jﬁl’mg t6 rang qua trinh 1én men ctia ngon mia

trong da co da cung cdp du dinh dudng cho duy tri va lao tac & murc thip. Tuy nhién voi
khau phan don diéu chi c6 ngon mia kéo dai va khong dugc b sung cac loai thirc dn khac
nhu ri mat, cdm.. thi strc [am viéc s€ bi gidm-sut-tinh-trang nay cang kéo dai s€ lam cho
con vat giam trong luong co thé. Chinh yi vdy ngon mia khong duoc sit dung rong rai.
Tuy vy khi nguoi ta sir dung ngon mia d¢ nudi gia sic & dang 1 uré va bo sung cam s&
nang cao ti 1¢ tiéu hda xo va nang cao gia tri dinh dudng lam thirc an cua loai thuc an
nay. Ngon mia gdm ba phan: 14, cudng vo boc (be 14) va-phanngon non. Thanh phan hoa
hoc (bang 23) ctia ngon mia rat khac nhau, né phy thudc vao tuéi diéu kién trong va cach
cham séc quan ly...nhung gia tri trung binh vao khoang 5 tn vat chat kho/ha, néu tinh
theo 1y thuyét thi luong nay du cung cap cho mot bo ¢6 khéi lwong 500 kg.

Ngon mia c6 thé duoc chua tai thoi diém thu hoach mia trude khi dung. Bing
céach bam nho ngon mia 3-4 cm r6i 0 yém khi véi ri mat, hay cam va 1% amén sulphat.
Tuy nhién, qua trinh & van dat két qua tét ma khong cn bo sung thém chat phu gia vio.
C6 thé u bang cac khdi G nho khoang 5 tin ngon, di dé nudi 2 con bo trong mot thang. La
mia ciing c6 thé duoc u kém ngon nhung kha nang tiéu hoa rat thép va kha nang luya chon
loai thirc an nay ciing rat khac nhau, da s6 bo thich lira chon phéan be 14 hay phan mong
nudc con rat it an phan 14 xanh. Néu cho an ty do bo ¢ thé an téi 90 kg/con/ngay phan
ngon non.

Bang 23. Thanh phin héa hoc ciia cic thanh phin ngon mia (%)

Chi tiéu 101 than V6 than Ngon

Vat chat kho 22 39 27
Protein tho 1.4 3.2 2,7
M& 0,2 1,0 0,8
Puong tong sd 46 24 27
Xo 45 70 57
Khoang tong s6 1,9 3,1 53
Luu huynh 0,2 0,3 0,4
Ba mia

Bi mia 13 san pham phy con lai ctia qua trinh ché bién nuéc mia. Chét lugng ciia phan ba
con lai phu thudc vao cong ngé ché bién thi cong hay hién dai nhung nhin chung phan ba
con lai sau khi thu nuée mia c6 1,5-4% la duong sucrose. Phan ba mia st dung chan nuoi
trau bo it c6 hiéu qua boi 1y do kha ning tiéu hoa thip. Ham lwong lignin cao, chiém vao
khoang >20% va rat nghéo protein (bang 24).

Bang 24. Thanh phén héa hoc ciia ba mia

Thanh phﬁn hoa hoc % theo vat chat kho
Vit chat kho 99,2
Protein tho 1,0
Xo tho 50,1
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Khoang tong s6 2,5

Chét chiét 0.3
Dan suat khong dam 46,1
Ri mat

Ri mat 14 phu pham cua san xuat duong két tinh (so d6 4). Tuy theo cac giai doan
clia qua trinh chiét tinh dudng ma c6 nhiéu loai ri mat. Ri mat “A” 1a 1 san pham phu
dau tién khi ly tdm trich ly dudng cho ra dudng thé, va chiém vao khoang gan 77% so véi
téng $6. Duong thd 1a ph'?ln nudc mia duge gan loc va c6 dac va két tinh. Ri mat "A" 1a
phan phu pham cia qua trinh tao dudng "A", duong dau tién cta sy ché bién chaa 80-
85% vat chat kho. RT mat "B" 1a ri mat th hai cua qua trinh gan loc dé cho ra 12% duong
thd (duong B). Ri mat cudi cung duoc biét dén 1a 1 mat "C", d6 13 phan thu dugc tir qua
trinh két tinh phan chat 1ong dic sanh va i mat "B", ma sau khi nau va ly tdm cho ra
duong C va 1 mat C. Ngay ca khi ri mat C duoc loc k¥ va 1a san pham phu cudi cung
ctia nha may duong thi 1i mat ndy van chira mot luong duong sucrose (vao khoang 32-
42%) va n6 cling khong duoc loc lai 14n nita dé tan thu duong con lai. RT mat “C” ludn c6
mat trén thi truong.

Ri mat 12 ngudn ddm dic cacbohydrat c6 kha ning 1én men, 1a chét cao ning
luong, ham luong protein thap (2-4%), chu yéu nito duéi dang nito phi protein. Ri mat
duoc str dung vao cac muc dich cho chan nudi sau day:

- La co s dé vd béo bo nudi tham canh

-La chat mang uré, khoang va cac chéat dinh dudng khac dé cai thién hiéu qua s dung
khau phan nghéo nito (phé thai hoa mau, mia, phu phim nong nghiép).

-La ngudn chét phu gia quan trong cho viéc du trir chién lugc thirc 4n tho cho trau bo

Vai tro cua ri mat trong thurc an cho gia suc:

-La chat cung cép cacbohydrat 1én men trong khau phan co so ctia dong vat nhai lai

-Chat mang ngon miéng cho cac chat dinh dudng khac (nhu uré, khoang..) dé bd sung
vao khau phan giau xo va ciing 14 chat keo trong khéi liém.

Bang 25. Thanh phin héa hoc ciia cac loai ri mit Cu Ba (%)

Loai Vit chat kho Protein Khoang Ca P

Rimat A 77 1,9 4,6 0,62 0,03
Ri mat B 78 2,5 7,2 0,8 0,04
Ri mét C 83 2,9 9,8 1,21 0,06

Nguén: Bo Gohl, 1998 (Tropical feeds).

Ri mat la phﬁn dich dugc tao ra tr nudc mia khong duge gan loc trong qua trinh
ché bién duong theo nguyén tic ddo lién tuc chong lai sy két tinh, roi cho bay hoi nudc
dé 1am kho cho dén khi thanh phan vat chat kho dat vao khoang 80%.

Tuy thudc luong duong sucrose, 90-92% (theo vat chat kho), day 1a loai nguén
nang luong ly tudng cho gia sic da day don. Tuy nhién n6 cling la loai thirc an dat tién.
C6 khoang 60 nuge cung cAp duong sucrose tir ‘duong mia. Tuy thude vao glong mia
khac nhau, thoi tiét khac nhau va k¥ thuat ché blen ma thanh phan cia san pham nay rat
khac nhau. Vi dy, duong Cu Ba chira sucrose 1a rat 16n, chiém t&i 88% (VCK) nhung &
mot s6 nudc khéac ty 18 nay chi dat khoang 76-80%. Mot vi du quan trong dé chimg minh
diéu nay 13 ri mat B dugc tao ra tir nudc ban dau co co6 do nguyén chat cao thi co ty 18
két tinh duong trong qua trinh bao quéan rat cao. Nhung nguoc lai 1i mat A va B dugc tao
ra tir nuéc ban dau c6 do6 nguyén chat thap thi kha ning két tinh duong rat thap. Tuy
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nhién vao trung binh vao khoang 78-80% duodng s& khong duge két tinh trong qué trinh
bao quan.

Ri mat dugc sir dung chi yéu 1a ngudn cung cap ning luong; thanh phan dinh dudng
khac nhu chit béo, xo thap va nito thip. Chat chiét khong chta niu to chiém khoang 85-
95% theo vét chat kho, né 1a hdn hop ca phan duong don va phan khong phai 1a duong.
Phéan khong phai 1a dudng c6 kha ning 1én men va ty 1¢ tiéu hoa thap va chiém khoang
18% tinh theo vat chét kho dbi véi ri mat A, 23% & 1i mat B, va 33% & i mat C.

Hudng stir dung:

* Mtrc thap: Ri mat cudi cung dugc sir dung trong khiu phan cia gia stic dé nang
cao do ngon miéng cia thirc an kho véi muc 5-15%; 5-8% nhu 13 chét két dinh trong thirc
an vién, trong thirc dn kho tiéu nhur bd mia, 16i mia thi ty 1& nay 1a 15%. Mot hon hop
gdém 3 phan nudc, mot phan i mat dugce hoa déu va rai trén dong co dé ting tinh ngon
miéng cia gia suc. Ky thuat nay cling duge s dung tuong tu voi khau phan chii yeu la ba
mia trong mua kho cho khau phan duy tri tuy nhién c6 bd sung mot luong nho chat ni to
phi protein. Ri mat 1a loai nguyén liéu 1én men nhanh, do vy ngudi ta c6 thé sir dung bd
sung vao cac hdn hop u chua mirc 5% nhu 13 chat phu gia dé ting d6 ngon miéng cua gia
suc. R mat cling dugc st dung lam chit két dinh tang do keo cua thirc an c6 tinh chét
han ché su phan huy cua vi sinh vat da ¢é nhu la chét thoat qua. Ri mat cling dugc st
dung trong nhiing khau phan co nhiing loai thirc dn c6 vi déng, vi chat nhu ure thi c6 thé
st dung theo ty 1€ nhu sau: RT mat C: 80-85%, ure: 10-15%, mudi 2,5% va dicanxi
phosphat: 5,5%.

Ri mét ciing dugc sir dung trong khéi liém da dinh dudng véi cong thire nhu sau:
Ri mat: 50%, ure: 10%, mudi 5%, dicanxi phosphat 5%, canxihydroxyt 10%, va 20%
thirc an gidu xo nhu rom hay ba mia. Xi ming ciing c6 thé duoc st dung thay cho véi
canxihydroxyt nhung phai dugc tron véi nude mae 40% véi nudce trude khi cho thém
vao cac thanh phan khac ctia hdn hop.

*Mirc cao: Hé thong v béo bod thuong pham, phat trién & Cu Ba va van dugc sir
dung c6 cai tién sau 25 nam voi ngudn thirc an chi yéu 13 1 mat hdn hop v6i 3% ure, han
ché bot ca va cac ngudn protein khac, han ché thirc an tho (3kg/ 100kg khéi lwong sdng)
va lya chon khoang tu do v6i ty 1& 50% dicanxi phosphat va mu6i. Hon hop ri mét/ure
v6i vat chat kho tong s6 70%, gom 91% ri mat va 6,5% nudc. Uré va muoi trude tién,
dugc hoa tan vao nude sau d6 moéi tron voi ri mat, nén chat va cho an m01 ngay mot 1an
v6i luong cung cap 70 g protein thoat qua (bot ca)/100 kg trong luong song.

Ngoai ra cling ¢6 thé str dung cong thirc vo béo bo ¢ hiéu qua voi khiu phan
hang ngay/dau gia sic dugc tinh nhu sau: 90 g hdn hop khoang, 250 g bot ca, 6 kg ri
mat/ure va 10 kg thtrc 4n tho. Vi khau phan trén o thé 1am ting trong dat mutc tir 0.8 -
1kg/bd/ngay; va chuyén héa thirc dn & muc tir 10-12.

Ngoai ra, ri mat cling dugc sir dung trong chin nudi lon va gia cam.
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CHUONG IV. THUC AN HaT VA PHU PHAM CAC NGANH CHE
BIEN

I. THUC AN HAT NGU COC

1.1. Pic diém dinh duéng

Tén "ngii c¢dc" 12 tén dit cho cac loai cay trong thudc nhoém "co" duoc trong bang
hat. Hat cdc gém: hat lua, ngo, dai mach, ké... San phém phu cua hat ngii cde gém cam,
tém tam boi, trau.... Py 1a nhom thic an c6 thanh phan cha yéu 1a tinh bot, trong d6
gém amylose va amylopectin-la thanh phan chinh. Ham luong vat chat kho cua thirc an
nay phu thudc chi yéu vao phuong phap thu hoach va diéu kién bao quan nhung nhin
chung trong khoang 800-900 g/kg, 85-90% thanh phan nito ¢6 trong protein. Protein co
trong tit ca cac té bao hat cdc, nhung chi yéu & phdi, trong phan ndi nhi, protein tap
trung nhiéu ¢ trung tdm cho dén ngoai bién. Thanh phan protein & cac loai hat cdc rat
khac nhau, bién dong tir 80-120 g/kg vat chat kho, tuy nhién, ciing co khi dat dén 220
g/kg vat chat khé. Protein hat cdc thiéu hut axit amin quan trong 1a lysine, methionine va
threonine, riéng lia mach ham luong lysine cao hon mot chut. Gia tri protein hat coc c6
vai trd quan trong dé thuc dy su ting truong cuia mam hat. Him luong protein cua céac
loai hat cc duge xép theo thir ty cao dén thap nhu sau: yén mach > lia mach > ngd > laa
mi.

Ham luong lipit tir 2 - 5% nhiéu nhat & ngd va lia mach. Ham lugng xo thé tir 7 -
14% nhiéu nhat 14 & cac loai hat c6 vo nhu laa mach va thoc, it nhat 1a & bot my va ngo tu
1,8 - 3%. Gia tri nang lugng trao d6i ddi voi gia cam cao nhat & ngd 3,3Mcal/lkg va thap
nhat ¢ lta mach 2,4 Mcal/1 kg.

Hat cdc rat ngheo khoang déc biét la canxi, ham lugng canxi 0,15%, photpho >
0,3 - 0,5% nhung phan 16n photpho c¢6 mat trong hat ngii c¢c ¢ dang phytate. Hat ngti cde
rt nghéo vitamin D, A, B, (trir ngd vang rat giau caroten), giau E va B, (nhat1a & cam
gao, 1 kg cam gao loai I ¢6 22,2 mg By, 13,1mg Bo.

Hat cdc 1a loai thirc dn tinh chu yéu cho bé, nghé, lon va gia cam. Mdi giai doan
sinh truong, khi su dung hat cde c6 thay d6i ty 1& chat it trong khau phan nhung noi
chung hat cbc va san pham phu cia n6 chiém khoang 90% ngudn ning lugng cung cap
trong khau phan.

1.2. Ngb

Trudce day, ngd chi dugc trong nhiéu & Nam My, nhung hién nay da duoc trong
rong rai tai cac nudc nhiét déi va ban nhiét doi lam thirc &n cho ca ngudi va gia stc. Day
13 loai cdy trong doi hoi khi hau 4m dé chin hat va khong chiu duoc khi hau dong gia.

Ng6 ngay cang chiém linh thi truong qudc té. Sir dung ngd lam thirc an gia stic
doi hoi chi phi gia thanh cao, vi vay xu thé chung 1a thay thé ngd bang cac loai nguyén
liéu hay céac phe phu pham sin c6 cta dia phuong dé gop phan lam giam chi phi thire an.

Ng6 gom 3 loai: ngd vang, ngd trang va ngd do. Ngb vang chira sic to
crytoxanthin 1a tién chit cta vitamin A. Séc td nay co lién quan t6i mau sac cua md, thit
khi vd béo gia stic va mau cta long do6 trimg gia cAm ting cudng thi hiéu cia ngudi tiéu
thu. Ngo do, vang co gia tri caroten cao hon ngd tring, con gid tri dinh dudng tuong tu
nhau.
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Tuy nhién, hién nay tai Anh viéc st dung ngd vang va do khong dugc ua chudng
trong khau phan vd béo gia stc vi ly do lam m& c6 mau vang, vi vay dbi twong gia stc
nay thuong st dung chu yéu 1a ngé tring.

Ngb chtra nhiéu vitamin E nhung it vitamin D va vitamin nhom B. Ngo chua it
canxi, nhiéu photpho nhung chii yéu dudi dang kém hip thu 1a phytate.

Giéng nhu cac loai thire dn hat cdc khac, ngo 1a loai thire an co6 ty I¢ ti€u hoa nang
luong cao, gié tri protein thip va thiéu can ddi axit amin. Ngo chira 730 g tinh bot/kg vat
chat kho. Protein tho tir 8 - 13% (tinh theo vat chat kho). Lipit ctia ngd tir 3 - 6%, chu yéu
1a cac axit béo chua no, nhung 1a ngudn phong phu axit linoleic. Protein cua ngd ton tai
duoi 2 dang chinh: zein va glutelin. Zein nam trong no1 nhi chiém ty 18 cao nhung thiéu
cac axit amin thiét yéu nhu tryptophan va lysine. Glutelin chlem ty 1¢ thap hon zein, né
cling ndm trong ndi nhu. Gan day nguoi ta tao dugc mot s6 gidng ngd gidu axit amin hon
s0 V&i cac giong ngd binh thuong, song van nghéo methionine. Vi vay, khi dung ngd
Oparque-2 cho lon va gia cam, can bd sung thém methionine. Mot gidng ngd méi nita 1a
Floury-2 c6 ham lugng lysine va cd methionine cao hon ngdé Oparque-2. Dung loai ngo
nay khong phai bd sung thém methionine.

Ngo 1a loai thirc an chu yéu dung cho gia siic va gia cam, va 1a loai thirc an rat
giau nang luong, 1 kg ngd hat c6 3200 - 3300 kecal ME (bang 26). Nguoi ta dung ngd dé
san xuit bot va glucoz cho nguoi. Nhiéu san phim cta ngd rat thich hop cho dong vat,
trong do quan trong la mam ngd, cam va gluten. Khi 3 loai nay hon hop lai tao thanh san
pham c6 tén 13 bot gluten - ngd, chira Xap xi 24% protein tho, 3 - 5% xo thé. Hon hop nay
thich hop cho tit ca cac loai gia stic va gia cam, duc biét 1a bo sira, tuy vy ciing van can
b6 sung thém axit amin cong nghiép.

Ngb con co tinh chit ngon miéng v6i lon. Lysine va tryptophan 13 hai loai axit
amin han ché cua ngd khi ding nuéi lon (bang 27). Khi dung ng6 lam thie an chinh cho
lon thuong gy hién tugng m& nhéo ¢ lon. B 4m cua ngd co thé bién doi tir 10-25%.
Mubn bao quan t6t do am toi da cho phép 15%. Ngo thuong duge xem 1a loai thirc an
nang luong dé so sanh véi cac loai thirc dn khac.

Bang 26. Ty 1¢ tiéu hoa ciia ngd va mdt s6 phu pham ngé (%)

Vatnudéi Protein  X& M&  DSKD ME (Mcal/kg)

Ngo hat Cuu 76.0 57.0 91.0 94.0 3.47
Bot hat va 101 Cuu 74.0 69.1 78.4 90.3 3.23
Loi Bo 55.0 76.0 53.0 79.0 2.74
Bot hominy Cuu 66.0 34.0 81.0 81.0 2.81
Bot gluten Cuu 80.0 55.0 73.0 73.0 2.62
Ngd hat Lon 69.9 40.7 55.7 92.9 3.64

Bang 27. Thanh phan axit amin (% theo protein)

Ngb trang

Arg Cys Gly His IlIs Leu Lys Met Phe Thr Try Tyr Val
4.6 1.2 36 33 31 127 30 1.1 5.1 3.8 0.6 3.7 44

Ngo vang

Arg Cys Gly His Ils Leu Lys Met Phe Thr Try Tyr Val
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4.6 14 34 29 31 131 24 06 49 3.6 06 37 42

Opaque-2, hat tring

Arg Cys Gly His llIs Leu Lys Met Phe Thr Try Tyr Val
5.1 1.7 35 31 44 107 42 19 53 3.1 1.0 4.0 6.7

Opaque-2, hat vang

Arg Cys Gly His lls Leu Lys Met Phe Thr Try Tyr Val
3.9 20 36 37 41 113 35 1.8 438 32 1.0 44 54

Floury-2, ngd hat

Arg Cys Gly His IlIs Leu Lys Met Phe Thr Try Tyr Val
4.3 1.8 30 25 40 13.0 33 16 6.1 32 - 50 5.6

Thurc an gluten

Arg Cys Gly His llIs Leu Lys Met Phe Thr Try Tyr Val
3.5 1.2 37 26 31 125 23 22 49 3.7 0.9 41 5.0

Bot gluten

Arg Cys Gly His llIs Leu Lys Met Phe Thr Try Tyr Val
33 - - 22 44 165 2.1 27 6.l 3.6 0.5 - 52

Banh dau mam ngo6

Arg Cys Gly His IlIs Leu Lys Met Phe Thr Try Tyr Val
4.7 24 38 32 40 13.0 29 31 54 3.5 0.8 45 6.0

Nguon: Bo Gohl, 1998 (Tropical feeds).

1.3. Théc

Thoc la loai hat coe chu yéu cua vung Dong Nam A. Cay lua rét thich hop voi
khi hgu & am va ban nhiét d6i va ciling duoc trong mét it & Bic Au. Hat théc co 2 phén: \
trdu bén ngoai, 16p vo moéng bén trong (cam) bao quanh hat gao. Théc duoc dung chu yéu
cho loai nhai lai va ngua, gao, cdm dung cho nguoi, lon va gia cam V6 trau chiém 20%
khéi lwong cua hat thoc, no rat giau silic va thanh phan chu yéu 1a cellulose. Cam gao
chura khoang 11 - 13% protein tho va 10 - 15% lipit.

Trong chan nu6i ¢6 khi nguoi ta dung ca lua nguyén hat (ca vo trau) nghlen min
dung lam thirc an cho gia stc. Tuy nhién, nhirmg manh vo trau trong thirc in nghién ¢
canh sic gdy thuong ton niém mac dudng tiéu hoa cua gia stc, anh hudng téi ty 16 tidu
hoa.

II. THUC AN HAT BQ PAU VA KHO DAU

2.1. Hat b$ d4u

GOm hat dau tuong, dau xanh, dau meo, dau triéu, lac, vung...

Pic diém dinh duong

La loai thirc 4n giau protein, protein tho tir 30 - 40%, chat lugng protein cao hon
va can dbi hon so véi hat coc. Tuy chat lugng protein cua thic dn ho dau khong bang
protein dong vat, nhung c6 mot s6 hat dau gia tri sinh vat hoc protein (BV) cia ching gan
bang véi ca, trimg, sira, nhung PER thap hon (bang 28).

Béng 28. Gia tri dinh dudng protein ciia mgt vai loai thirc an

Loai thire dn BV (chudt) CS PER (chudt) GPV (ga con)
Lua mach 65 46 - -
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Lua mi 67 37 1,5 -

Ngb 57 28 1,2 -
Kho diu bong 80 37 2,0 7,7
Kho dau lac 58 24 1,7 48
Bot dau twong 75 49 2,3 79
Bot ca 77 - - 102
Sita 85 69 2,8 90
Tring 95 100 3,8 -

Nhitng diém can chii y khi sie dung

Hat ho dau néi chung chua hoan toan can ddi vé axit amin, trong d6 axit glutamic,
cystein va methionine thudng thiéu. Vi vay, khi dung cho loai da day don can phdi hop
v6i protein dong vat. Mirc sir dung trong khau phan can han ché khoang 10 - 15% (tinh
theo vat chat kho) cho lon va gia cam va 5 - 10% cho nhai lai.

Khong cho vat nudi an hat ho dau & dang séng, vi n6 s€ lam giam tinh ngon
miéng, giam ty 1¢ tiéu hoa va giy ngd doc cho con vat. Can co bién phap xir Iy nhiét thich
hop nhu rang vang, hap chin, lugc hodc dung tia hong ngoai dé nang cao ty 18 tiéu hoa va
khtr chat doc c6 san trong mot sd loai hat.

2.2. Pau twong

bau tuong 1a mdt trong nhiing loai hat ho dau duogc sir dung phé bién ddi vai vat
nudi. Trong ddu twong c6 khoang 50% protein thd, trong d6 chira day du cic axit amin
thiét yéu nhu cystine, lysine, nhung methionine 13 axit amin han ché thir nhét, val6 - 21%
lipit. Trong dau twong c6 nhiéu loai khang dinh dudng, gdm cac chét trc ché enzyme
protease, lectin, phytoestrogen (estrogen thuc vat), saponin, goitrogen (chat gy budu cb).
Chat trc ché protease con goi la anti-trypsin vi {rc ché hoat dong ciia enzyme trypsin va
chymotrypsin cua tuyén tuy. Khi c6 mat cua cac chat anti-trypsin thi hoat dong cua
trypsin va chymotrypsin bi tre che lam boi trién tuyén tuy dé tang cuong san Xuét ra cac
enzyme nhiéu hon vi vay gy mat cac protein va axit amin can thiét cho su sinh truéng
ctia co thé. Su co6 mit ciia chat nay di lam giam gia tri sinh hoc cua protein du tuong,
giam kha nang tiéu hoa cua peptit, nhung chat nay c6 thé bj pha huy boi nhiét do. Cac
anti-trypsin chi bi mét hoat tinh khi sir 1y nhiét & 105°C trong vong 30 phut. Can luu y khi
xtr Iy nhiét, néu xu ly qua mirc s€ gdy phan ing duong héa cac axit amin goi la phan tmg
Maillard 1am mat gia tri dinh dudng cua thirc an. Trong dau twong con t6n tai mot sO chat
kich thich, chit trc ché nhu cac chit gay di ing, chit giy budu cd, chat chdng dong. Dau
tuong giau Ca, P hon so véi hat cdc, nhung nghéo vitamin nhém B nén khi st dung can
bod sung thém vitamin nhom B, bot thit, bot ca. Trong thuc tién nuodi dudng, néu chi cho
con vt an protein ddu twong ma khong b6 sung thém cac nguyén liéu trén lon nai dé con
ra s& yéu, sinh truong cham (do con me bi giam san luong sira), lon me dong duc khong
déu dan, mac bénh liét chan. Di voi ga mai dé giam ty 16 a ap no, ga con no ra yéu.

Ngoai ra, con mot sb loai hat bd dau khac cling rat giau protein nhu hat cai dau,
hat hudng duong chira 38% protein thd, hat vimg chira 46% protein thd, rat gidu arginine
va leucine (lysine va methionine thap).

2.3. Lac

Lac 14 cdy trong pho bién & cac nudc nhiét déi. Tuy nhién trong thuc té, lac it
duoc stir dung trong chan nudi ¢ dang nguyén hat ma chi st dung dang phé phu pham cua
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ché bién dau tir lac. Lac rat giau ning lugng do ham luong dau cao, nhung lai thiéu hut
cac axit amin chira luu huynh va tryptophan. Trudc khi st dung loai thirc &n nay cho gia
stic, gia cam can phai sir Iy nhi¢t nhu la rang hay nau chin nhdm gidm ham lugng anti-
trypsin.

I11. SAN PHAM PHU CUA CAC NGANH CHE BIEN

3.1. San pham phu nganh xay xat

Cam gao

Cam gao 1a san phdm phu cua lta khi xay xat. Luong cam thu duoc binh quan 1a
10% khdi lugng lta. Cam gao bao gdm mdt sd thanh phan chinh nhu vé cam, hat phoi
gao, trAu va mot it tim. Chat luong ctia cam thay d6i tiy thudc vao ham luong triu trong
cam. Nhiéu trdu s& 1am ting ham luong chat xo tho va silic, giam ndng d6 ning luong
cua thirc an, giam ty 1¢ tiéu hoa. Tuy theo lugng trdu con it hay nhiéu ma cam dugc phan
thanh loai I hay loai II.

Cam 1a ngudén B; phong phi, ngoai ra con co ca vitamin Bg va biotin, 1kg cam
gao c6 khoang 22 mg vitamin B;, 13 mg vitamin B6 va 0,43 mg biotin. Cam gao la san
pham c6 gia tri dinh dudng, chtra 11 - 13% protein tho, 10 - 15% lipit tho, 8 - 9% chat xo
tho, khoang tong s 12 9 - 10% (bang 29). Dau cam chu yéu 1a cc axit béo khong no, cac
axit nay de dang lam cho m& bi 6i, giam chét luong ctia cam va cam trd nén dang, khét.
Do vay, néu ép hét dau thi cam gao bao quan dwoc lau hon. Ciing c6 thé bao quan cam
bang cac bién phap hap, tron v6i mudi, xéng khoi...

Cam gao 1 mot ngudn phu pham rat t6t cho vat nudi va ding cam c6 thé thay thé
mot phén thirc an tinh trong khéu phén loai nhai lai va lon. Tuy nhién, han ché cia cam
d6 1a cac chit duong khong phai tinh bot, d6 14 nhiing duong da do nhiing duong don tao
nén thong qua céc lién két p -1,4; p-1,6-glycosit ... Nén gia stc da day don khong thé tiéu
hoa duoc.

Cam gao chira 14-18% dau. Dau nay c6 thé duge chiét tir cam dé tranh gdy mui
01 kho chiu trong qué trinh bao quan, nguyén nhan la do su hoat dong cia ciac enzymee
lipolytic khi cam duoc tach ra tir gao va lam ting nhanh thanh phan acid béo tu do. Ham
luong axit béo tu do cua cam tir gao dé ludc qua la dudi 3%, nhung ngay sau khi nghién
c6 thé ting nhanh véi ty 18 1%/gio. Qua trinh gy 6i ctia diu trong cam c6 thé duoc han
ché bang phuong phap xtr Iy nhiét hay phoi kho ngay sau khi xay nghién gao. Xir 1y nhiét
& nhiét d6 100°C trong vong 4-5 phut bang hoi nudc néng 1a du dé 1am cham lai qua qua
trinh san sinh acid béo tu do. Cam c6 thé duge 1am kho boi nhiét br:ing cach trai rdng trén
cac khay chira va st 1y ¢ nhiét d6 200°C trong vong 10 phit. D6 4m trong cam tdt nhat
nén ¢ 4% trong khi bao quan s€ lam v6 hiéu hoa cac chét khang dinh dudng.

Cam gao con la nguén vi ta min B phong phu va 1a loai thire an kha hap dan cho
gia suc gia cam. Dau cam la nguyén nhan gay mé mém, ngoai viéc luu y dau c4m ra, cam
la nguon thirc an cho tat ca cac d6i tuong gia suc. Luong cam tdi da co thé ding trong
khau phan trau bo tbi da 1a 40%, cua lon khong qua 30-40%, tuy nhién giai doan cudi vo
béo can giam ty 1& cam trong khau phan dé tranh hién twong md mém, gia_ cam chi nén
dung 25% cua khau phan. Cam khong duoc khir dau duge sir dung nhur 1a chit mang, chét
két dinh trong hdn hop thirc an. Cam gao thuong c6 pha 1dn vo trau vi vay thanh phan xo
c6 thé tang 1én 10-15%
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Bang 29. Thanh phin héa hoc ciia mt s6 loai gao va phé phu phim ché bién gao (%
vat chat kho)

, =t © o0 © ~ ,
Vit chat 5 S ~§ < Dansuat p
kho E 2 S E khong dam
Gao Guyana 86.9 119 118 52 1.7 69.4
Gao India 78 119 93 12 69.8  0.11 029
Gao My 89.5 93 93 45 15 75.4
Gao nau
Philippine 7.6 0.9 1.5 1.6 88.4
Viét Nam 108 15 1.0 13 85.4
Gao bong
Nigeria 90.1 91 03 06 0.1 89.9
Iraq 87.5 79 18 14 1.8 87.1 005 032
Trau, Malaysia 87.0 43 300 140 08 509 021 007
Vo trau 89.9 38 439 216 17 29.0
X/‘[’;m xuly NHs o 113 486 208 1.0 183 016 021
Cam, Iraq 91.1 124 102 128 183 463 029
Cam, Philippines ~ 88.8 106 189 138 10.6  46.1
Cam, Guyana 88.7 132 101 281 5.1 435
Gao Zimbabwe 94.6 77 277 150 42 455

Théc ndy man Tay

Ban Nha 24.1 105 9.8 19.3 36.3

Bang 30. T¥ I¢ tiéu héa gao va phu phidm gao trén cac déi twong vat nudi (%)
Dansuat  ME

Gia suc Protein Xo Mo khong dam (Mcal/kg)
Gao nham Cuu 76.0 23.0 76.0 91.0 2.96
Gao danh bong Cuu 86.6 46.7 50.0 97.2 3.47
Vo . Cuu 7.4 214 48.0 42.0 0.85
Thtrc an nghién Trau, bo 64.5 12.8 54.7 77.6 1.80
Cam Lon 68.9 51.6 85.8 79.2 3.00
Cam min Lon 79.5 50.6 88.9 85.0 3.58

Nguon: Bo Gohl, 1998 (tl'”opical feeds).

T4m gao ciing 1a mot phu pham tir lta c6 gia tri dinh dudng gan tuong duong voi
bap nhung khong c6 sic t nén khong dugc ua chudng st dung trong thirc dn cho ga.
T4m c6 thé sir dung trong thic dn ctia heo nho vi d& tiéu hoa, tuy nhién do gia thanh dat
nén it dugc stir dung nhiéu trong thirc an chin nuéi.

Nhiing diém can chi y khi siv dung cdm

- C6 thé st dung véi mirc cao trong khau phan: tir 30 - 70%, nhung phai phdi hop
thém céc loai thirc an giau dam.

- Can c6 bién phap ché bién thich hop nhu U men, U chua, 1én men nhe, duong
hoa, nau chin... dé nang cao ty 1¢ tiéu hoa.
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- Khi dung hén hop hat ngii cde can bd sung thém Ca. Ddi véi gia stic da day don,
khéng nén cho an qua nhiéu va can bo sung thém P v6 co.

3.2. San pham phu nganh chiét ép diu thue vat

Kho dau (banh dau) 14 san pham cua cac hat c6 dau sau khi da ép 14y dau. Céc san
pham nay bao gdm khé dau lac, kho dau dau twong, kho dau lanh, kho dau bong, kho dau
dira, kho dau huéng duong...

Dic diém cua cac loai thirc dn kho dau 1a rat gidu protein (40 - 50% protein tho),
giau nang luong (1 kg kho dau lac ép c6 khoang 3.523 kcal ME, 1 kg kho dau ddu twong
ép c6 khoang 3.529 kcal ME), nhung ham luong mé thap.

3.2.1. Khé ddu dgu twong

Khé dau dau tuong 13 phu phim cua qua trinh ché bién dau tu hat dau trong. Ham
lwong dau con lai khoang 10g/kg. Kho dau dau ‘tuong la mot ngudn protein thyc vat co
gia tri dinh dudng t6t nhat trong cac loai kho dau. Thanh phan axit amin gan gidng véi
protein sira va ding dé thay the mot phan protein dong vat trong khau phan vat nudi.
Trong kho dau dau tuong chi ton tai mot luong nho khoang va nhiéu vitamin, trir vitamin
B12.

Ciing giébng nhu bot dau twong, kho dau dau tuong co6 ham lugng protein cao,
chiém khoang 42-45% theo vat chat kho (bang 31). Protein cua kho dau dau tuong ciing
chtra hau hét cac axit amin thiét yéu, nhung nghéo axit amin chta luu huynh nhu cystine
va methionine (bang 32). Methionine 14 yéu t& han ché tht nhit ¢ cac khau phan c6 gia
tri nang lugng cao. Gia tri dinh dudng va cac yéu t han ché trong kho dau dau twong gan
gidng voi hat dau tuong.

Bang 31. Thanh phin héa hoc ciia dau twong va phu pham (% vét chit khd)

5 2 2 2 Dinsuit
A 4 U
vat chat 2 = 3 by A
Kkho IS 2 g 12 khong Ca P
dam

Hat c6 vo, Zimbabwe 91.2 26.4 19.0 72 11.0 364
Hat khong vo, Trinidad ~ 95.8 42.9 49 52 204 266
Khé dau ca vo, Israel 89.2 49.9 5.0 6.3 0.7 381 0.20 0.74
Kh6 dau khong vo, My 89.8 56.7 3.1 6.2 09 33.1 0.29 0.69

Kho dau ca vo ép mdy, o1 440 g1 75 77 327 020 073

Israel .

Kho dau ca vo ép may, ¢, ¢ 475 5.1 64 64 346  0.13 0.69
Malaysia

Vo, Trinidad 89.8 7.8 440 70 0.8 404

Vo, My 162 317 44 1.8 459

Nguon: Bo Gohl, 1998.

Bang 32. Ty I¢ tiéu héa hat va san phadm phu dau twong (%)

A A . ~ Dan suat
Vatnudéi Protein  Xo M& khong dam ME (Mcal/kg)
Hat ca vd Bo 85.0 72.0 84.3 88.1 3.34
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Kho déu chiét Ciru 920 870 470 94.0 3.46
Kho dau ép Ciru 85.0 730  86.0 91.0 3.42
Vo Bo 644 611 438 78.6 2.52

Bang 33. Thanh phin axit amin ciia khé diu dau twong (g/100 g protein)

Arg Cys Gly His s Leu Lys Met Phe Thr Try Tyr

7.4 1.6 4.5 24 4.6 7.8 6.1 1.4 5.5 38 1.3 3.5

Nguon: Bo Gohl, 1998

Do xir Iy boi nhiét trong qua trinh chiét ddu nén khé dau ddu twong kha an toan
khi sir dung nudi lon va gia cam. Bot kho dau twong 1a ngudn thirc an rat tot cho tat ca
cac loai vat nudi. Tuy nhién, kho dau chiét bfmg trichloroethylene rat doc d6i véi mot sb
vat nuoi, vi vay khong nén st dung.

3.2.2. Khé déu lac

Trong kho dau lac co 35 - 38% protein thd, axit amin khong can ddi, thiéu lysine,
cystine, methionine. Axit amin han ché thtr nhat cia kho dau lac 1a lysine. Ngoai ra trong
kho dau lac khong c6 vitamin B, do vy khi dung protein kho dau lac d6i véi lon va gia
cAm can b6 sung cac loai thirc dn giau vitamin Bi,. Mat khac d6i voi lon chi nén st dung
mirc t6i da 1a 25% tinh theo khéi lugng khau phan, néu nhiéu hon s& lam cho thit, m&
mém nhio. Véi cac kho dau ép tha cong luong chét béo con lai kha cao (8-10%) nén dé
gy 0i tao mui kho chiu va dé bi méc. Tuy nhién, néu kho dau méi ép duge sir dung ngay
khong bi méc thi ddy 12 ngudn dam kha ré tién, c6 mui thom nén gia suc thich an.

Niam 1961, nguoi ta da phat hién thay trong kho dau lac c6 chira doc td gay doc
rit manh véi vit, ga va ga tay. Boc td d6 1a aflatoxin B1, B2, G1, G2 do ndm Aspergillus
flavus tao ra. Do khuan lac ¢6 mau vang nén dé phat hién khi kho dau bi nhiém loai nAm
nay. Ngoai ra, co 4 loai aflatoxin khac dwoc phan 1ap tir cac vi khuan A. flavus va A.
parasiticus c6 tén la M1, M2, B2a, G2a nhung gay doc khong manh so véi cac loai trén
va thuong chiém ty 18 thap trong thirc n (bang 34).

Bang 34. Anh hwéng ciia aflatoxin ddi véi gia cAm, lon va trau bo

Loai giasic  Nong do trong khau phan B0 phén tac dong
(mg/kg thure an)
Gia cam 0,25 Hé thong mién dich suy yéu
0,6 - 1 Giam strc dé khang
1,5-2,5 Giam tich Iy
2-8 Giam san lugng trung
1-10 Chét thé cip, hoai tir gan, xuat huyét gan
Lon 0,26 Giam toc do sinh trudng
0,86 Hé théng mién dich suy yéu
2-4 Chét thé cap
Trau bo 0,5 Chét (bé), xuat huyét da, hoai tr gan
0,7 Tich liy co thé giam
2 Gidm san lugng stra (bo)

Nguon: J. Anim., Pier, 1980.

Poc t6 aflatoxin B1 1a loai hoat ddng manh nhét, O quan tac d(f)ngq chu yéu la gan
(thuong gay ra ung thu gan va hoai tr gan). Thuc tien cho thay khi khau phan cta bé
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chira 0,2mg aflatoxin/1kg khdi lwong thirc an s& 1am bé giam sinh truong. D6i véi bo sita
khi cho @n 15 - 20% kho dau lac bi nhiém doc aflatoxin/1kg khéi luong khau phan thi bo
sita ngimg tiét sita va c6 thé chét. i voi gia cam khi bi nhidém doc aflatoxin giam strc dé
khang, giam sinh truéng, giam hiéu qua st dung thirc dn. C6 thé tom tit anh hudng cia
doc t6 aflatoxin véi cac loai trong bang 30.

Poc td ndm mdc phat trién manh trong diéu kién do am thuc an trén 15 - 20%,
nhi¢t d6 20 - 30°C. Do vay, can chu ¥ bao quan kho dau & noi thoang mat, kho rao, tranh
d6 am cao, day la bién phap tich cuc hiru hiéu nhat. Mat khac, can phat hién thuong
xuyén doc t6 nam mdc aflatoxin va xir I kip thoi bang nhidu phuong phép:

- Phuong phap sinh hoc: thir nghiém trén vit con hodc ga tay con (hai loai nay rat
méin cam v&i doc to aflatoxin), vit con hodc ga tdy con an kho dau bi nhidm doc to chi
sau 1 - 2 ngay co triéu chimg kém an, u ri, mo thdy gan sung to. Hodc tiém cho phoi ga,
sau 5 ngay phoi chét.

- Phuong phép co hoc: Theo Mann va cong sy (1970), c6 thé dung formaldehyt
2% xtr Iy ¢ nhiét @6 100°C, thoi gian 120 pht s€ 1am giam hoat tinh cua aflatoxin. Theo
Jorgensen va Price (1981) c6 thé dung NH; ndng d6 2% cho vao mét tii nylon kin, xir 1y
nhiét & 43°C, c¢6 thé lam giam ham luong aflatoxin B1, B2 tir 800 g/kg thirc dn xudng
du6i mirc 200 g/kg thire an. Ciing c6 thé xir Iy & 4p suat cao dé khur aflatoxin.

Ngoai ra, nguoi ta con co thé ding phuong phap ELISA, sdc ky 16p mong, sic ky
khi dé phat hién doc t6 aflatoxin va cac doc td khac. Hai phuong phap sau chinh xac
nhung phtrc tap va qua tén kém nén it dugc st dung rong rii.

3.2.3. Khé ddu bong

Kho dau bong vai 1a san pham phu clia qua trinh ép dau tir hat bong vai. Hat bong
vai chua ép dau c6 chira khoang 23% protein thd, 23% béo va 17% xo th. Kho dau bong
vai co chira 40% protein thd, 12% xo thd. So voi khd dau dau nanh, kho dau bong giau
protein nhung ty 1& axit amin khong can d6i, cac axit amin thiét yéu nhu cystin,
methionin va lyzin thip. Nhung day 14 loai thic dn by-pass protein véi gia stic nhai lai va
ngudn protein ré tién (bang 35).

Ham lugng Ca ciing thap, ty 1¢ Ca/P mat can dbi (thuong la 1/6). Kho dau bong
gidu vitamin B1 nhung nghéo caroten. Trong kho dau bong c6 chira sic t6 mau vang cé
tén la gossypol khoang 0,03 - 0,2%, d6 1a mot aldehyt thom c6 tinh chong oxy hoa, trc
ché enzyme polymerase. Kho dau bong khong thich hop voi gia siuc da day don do kho
tiéu hoa va sy co mat cua doc t6 gossypol. Dbi véi gia cam, , gossypol vao co thé s& két
hop véi sit trong long do trimg dé tao thanh hop chat c6 mau xanh 6liu, dong thoi 1am
giam tang truong, giam kha nang tiép nhan thirc dn. Néu sir dung kéo dai trong khau phan
s€ gay ton thuong tim, gan phéi... Vi vay, khong nén ding quéa 9% loai thirc dn ndy trong
khau phan lon va gia cam. Vi mirc gossypol chi 0,016% 1a da co thé gay doc cho ga con.
Nhung chat doc gossypol s& bi pha huy & nhiét do cao, nén trudc khi sir dung kho dau
bong cho gia stc, ngudi ta phai im cach khir doc t6 b?mg cach hap kho dau bong & ap
suat cao (phuong phap nay khir dugce hoan toan doc t6 nhung mét protein) hodc cling c6
thé tron kho dau bong vdi FeSO4 (phuong phap nay don gian, it ton kém va khong bi mat
mat protein). Riéng ddi v6i loai nhai lai it bi anh hudng cua doc td nay.
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Bang 35. Gia tri dinh duéng va ty 1é tiéu hoa ciia khd diu bong

vat o < Dan suat < 0 Ning
chat 2 - khong p 'S luong trao
kho & dam = < doi
(MJ/kg)
Cavo 880 231 (77)* 55(94) 400 (54) 248(20) 66 8,5
Khong v 900  457(86) 89 (94) 293 (67) 87(28) 74 12,3

*S6 trong ngodc don la ty 1é tiéu hod (%)

3.3. San phiam phu ciia nganh niu rwou bia

Co6 thé tom tat qui trinh lam bia céng nghiép va san phim phu cua nganh 1am bia nhu sau
(so do 6):

So' dd 6. Qui trinh 1am bia cong nghiép va sin pham phu ciia nganh lam bia

Luaa mach + nuwéc

—> A r
Ngam nudc

Hat coc + nudc j
» Lam kho ré

——  » B3 bia uédt
Bia chwa l1én men

» Loai bdé hublong

v

U6p hublong

Men » [¥nmenbia Bia
Phu phim

Trong qua trinh lam bia, trudc tién laa mach dugc ngdm nude va 1én mam, trong
vong sau ngdy quéa trinh thiy phan tinh bot thong qua hé théng enzyme dé tao thanh
dextrins va maltose. Sy hoat dong ctia enzyme bat dau tir khi néy mam hat hoa thao. Su
chuyén ddi chu yéu cua tinh bot trong hat hoa thdo thanh dudng maltose va céc loai
duong khac dién ra trong qua trinh tiép theo... Sau khi 1én mam nhung trude lac ngam
vao nudc nong hat hoa thdo hoac mach nha da dugc lam kho cAn than dé tranh sy hoat
dong cta enzyme. Phan mam hodc chdi nay sau d6 s& dugc tach va dua sang mot bo phan
khéc. Sau d6 mach nha dugc ép va lam kho 10i dugc tron thém mot phﬁn hat c6c nhu 1a
ngd hodc gao va dua nhiét d6 1én khoang 65°C.

Bi bia, bong ruou chira 75-80% nudc sau khi loc xong. Trong cac xi nghiép 16n,
ba bia dugc say kho bang 6ng din hoi nudc dén 4m do 10%. Ba bia dé bi hu hong, vi vay
nén sir dung dang twoi va phai bao quan tranh khong khi. Ba bia c6 thé bao quan dudi 2
tuan néu danh déng va nén chit va day bang thi vai uét. Tuy nhién, b bia u6t khong nén
du trir v6i lugng lon. Dé du trit 1au hon, c6 thé thém 2-3% ri mat. Qua trinh 1én men xay
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ra 4-6 tudn, sau d6 khdi t 6n dinh va c6 chat luong tdt. Bd w6t c6 thé bao quan 1-2 tuan
néu thém 0.4% hon hgp axit formic va propionic.

Bi bia chira nhiéu protein, xo' nhung nang lu0’ng thip (bang 36 va 37). Bé bia la
ngudn thirc dn an tdan cho hau hét cac loai vat nudi néu trude khi cho an can loai thirc dn
thira dé cho khong bi chua. B4 bia 1a thirc dn cong kénh, ning luong thap va thinh thoang
ngudi ta moi str dung vo béo bo. Tuy nhién, bi bia ciing duoc sir dung dé nudi bo thit
tham canh nham lam giam chi phi thirc an. Khau phan thudng ding cho bo thit bao gdm
vd cam chanh khé 40%; kho dira 40%; va ba bia khd 20%. Ba bia 0 chua va tuoi co thé
nudi bo thit. Poi véi bd dudi 500 kg thi co thé cho an dén 12 kg/ngdy, con bo trén 500 kg
thi ¢6 thé cho an dén 20 kg/ngay. Hau hét ba bia duoc st dung cho bo sira. Muc sir dung
binh thuong 1a 10-25%, nhung c6 thé voi ty 1¢ cao hon, phu thudc vao gia ca ngudn ning
luong va protein tuong tng trong khau phan. D¢ tranh c6 mui trong sita nén cho bo sita
an ba bia sau khi vt sita. Bi bia dé bi chua néu bao quan trong diéu kién binh thuong
trong vai ngay, néu cho bo an c6 thé lam mat can bang axit-bazo va gay doc néu an luong
16n. Trong nhiéu trudng hop, ngudi ta thém 150 g natri bicacbonat 2 lan trong ngay s¢
giam d¢ chua ba bia. Ba bia khong phai la thic an thong dung trong khau phan g4 nudi
cong nghiép. Tuy nhién, bo sung dudi 20% bi bia kho trong khau phan cho két qua t6t.
Co gia | thiét rang mot yéu té chua blet nao do trong b bia c6 thé lam anh hudng dén sirc
san xuat, tang thanh thyc va ty 1& 4p nd cua tring. Ba bia khong phai la thire an thong
dung cho lon, nhung co thé sir dung lugng nho trong khau phan cho lon trén 35kg ma
khong anh huong stc san XUAt. Luong ba bia trong khau phan cho lon phy thudc tudi,
nhung ti da 50% protein khau phan. Ba bia i chua va tuoi nudi lon trén 35 kg véi khdi
lwong 1-3 kg/ngay, phu thude vao tudi. Co trhé tach phan v nhiéu xo khoi b bia.

B6 sung ba bia, b rugu kho c6 thé dén 13-14% khau phan thirc dn néu cho an
tuoi thi cho 80-85% ba rugu, tron thém 10-12% cam, 5% bot cd, cho thém bdt xuong.
Nhiéu ving & Nam B¢ thuong ding cach pha tron nay dé nudi lon thit, lon lai kinh té sau
cai sita dén vd béo.

Céc loai thirc dn ndy c6 thé say kho dé dy trir va sir dung cho lon va gia cAm. Phoi
du trir ba bia, ba ruou bfmg cach gan bt nudc, rai 1€n san gach, san ximang cho kho dan,
r0i sdy trong chao hay tim ton, dao nhiéu lan cho dén kho déu, cho vao chum vai hoic
bao nilon dé tranh 4m mdc.

Murc sir dung cho lon va gia cdm: 5 - 10% khdi luong khau phén, bé 13 20% khoi
lwong khau phan.

Bang 36. Thanh phan dinh duéng b bia tir hat ngii coc (g/kg vat chit kho)

Gia tri trung binh Khodng bién dong

Vit chat kho 263 244-300

Xo tho 234 184-262

MG& tho 176 155-204
Khoéng téng s6 77 61-99

Chat hitu co tiéu héa 41 36-45

Ning luong trao doi (M) 594 552-643
Protein ti€u hoa 11,2 10,5-12,0

Nguén: Barber W P va Lonsdale CR, 1980
Bang 37. Thanh phén héa hoc va gia tri ciia bi bia (% vat chit khd)
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tho

Xo tho
DSKb
Nguén

Ca P

Vat chét
Protein
Khoang
MG& thd

Ba bia u6t, Malaysia 223 27.8 12.6 49 8.0 46.7 0.16 0.65 Lim, '67

Ba bia kho, Trinidad 91.8 19.5 184 44 5.1 526 Devendra, '70
Ba bia kho, Tanzania 84.3 17.0 13.2 93 6.8 53.7 0.08 0.10 Niak, '67
Ba bia kho, Kenya 90.8 214 165 74 38 509 - - Rogerson, '56
Ba bia i chua, Trinidad 25.1 239 189 64 7.6 432 - - Gohl, '70

Bang 38. Ty I¢ tiéu hoa cua ba bia (%)

< < < < E
2 2 g 2 3
UV~ 5 B S® m2 A
Vat nudi 8 < = A& =T Ngudn

: 272
Ba bia uét Curu 73,0 39,0 880 620 2,65 Neumark, '70
Ba bia kho Curu 72,6 70,3 85,77 675 2,59 Rogerson, '56
Ba bia u chua Curu 783 51,0 91,8 579 2,60 Dijsktra, '55
Ba bia uot Lon 589 7.8 0,0 59,7 1,99 Paloheimo, '59

Bang 39. Thanh phan axit amin ciia bi bia (g/100 g protein)

Arg Cys Gly His IlIs Leu Lys Met Phe Thr Try Tyr Val
4.6 - - 1.8 54 83 33 12 47 32 13 4l 54
Nguon: Tropical Feeds, Gohl, 1998.

3.4. San phim phu ciia nganh ché bién thuy san

Trong nhirg nim gan ddy, nganh ché bién thuy san di mang lai ngudn thu nhap
16n thong qua xuat khau.

3.4.1 Sdn phcfm phu ciia nganh ché bién tém

San pham phu cua nganh ché bién tom la phu pham tir cong ngh¢ ché bién tom
dong lanh xuat khau. Nhitng phu phdm nay rat khac nhau vé thanh phan co gi6i, bao gom
dau c6 ca ndi tang, vo va dudi. Thanh phan co gidi na y phu thude va phuong phap ché
bién va loai tom. Theo nghién ctru ctia Lé Pirc Ngoan (2000), ty 1& phu phdm cta ché
bién tom chiém 50% (30-55 % theo khéi lugng twoi).

Phu pham cua tom giau protein, khoang, md, chit tao mau (astaxanthine), chi tin
va enzyme. Thanh phan hoa hoc ciia phu pham ché bién tom rat khac nhau va phu thudc
vao thanh phan co gidi ciia phu pham (bang 40). Nhin chung, d6 am cao (75-83%);
protein thd (20-60%); chitin (10-30%); chat béo (2-10%) va khoang (20-40%). Anh
hudng ctia bo sung chitin vao khau phan thirc dn chan nudi ga muc 0,5% cia khau phan
cho ga 60 ngay tudi 1am ting trong ting 10%.

Phén 16n céac axit amin thiét yéu trong san phdm phu cua ché bién t6m phu hop

v6i nhu ciu protein 1y tuéng cho lon sinh trudng (NRC, 1998), ngoai trir methionine
(bang 41). Ham luong lysin va methionin + cystine thap lam anh huéng dén sinh truéong
ctia lon nuoi khau phan chira nhiéu phu pham nay (Fagbenro and Bello-Olusoji, 1997).
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Bang 40. Thanh phan héa hoc ciia phu pham ché bién tém (% vt chit kho)

Ngoan et al., Chau et al., Bolagun and Watkins et

2000*° 1997 Akegbejo, 1992 al., 1982
Protein tho 35-56 23-54 62 - 66 34
Chét chiét 4-8 6-9 3-4 3-4
Chitin 14 -18 11-27 - 18-19
Khoang 22-30 23-32 26 - 35 28-29
Canxi 8-11 7-11 2-5 14
Phospho 1-1,4 2-3 1-2 2

Bang 41. Thanh phan axit amin thiét yéu ctia san pham phu ché bién tém so véi bot
ca (g16g' N)

San pham phu cta tom Bot ca
Axit amin (1) (2) 3) 4 (5)
Arginine 9.6 6.2 6.3 7.2 5.8
Histidine 2.1 24 1.9 2.8 2.2
Isoleucine 3.4 2.9 3.3 4.8 4.3
Leucine 5.6 6.5 7.6 7.1 7.1
Lysine 5.5 6.3 6.2 6.9 7.5
Methionine + cystine 1.8 1.7 2.8 3.7 3.4
Phenylalanine 4.5 43 4.6 6.0 3.7
Threonine 4.2 4.1 43 3.9 4.0
Tyrosine 34 - 3.6 3.5 3.0
Tryptophan - 0.6 1.3 - 1.0
Valine 4.7 43 4.4 5.9 4.8

Nguon: (1) Ngoan et al., 2000; (2) Fagbenro and Bello-Olusoji, 1997; (3) Meyers, 1986;
(4) Watkins et al., 1982, (5) Rhne Poulenc Animal Nutrition, 1989.

3.4.2 Sin pham phu ciia nganh ché bién cd

Bot ca: 1a loai thirc 4n bd sung hoan hao cho gia stc gia cam, 1a loai thtrc dn gidu
protein, chat luong protein cao. Loai bot ca tot chira 50 - 60% protein, ty 1¢ axit amin can
dbi, c6 nhiéu axit amin chira luu huynh. 1 kg bot ca c6 52¢ lisine, 15 - 20g methionine, 8
- 10g cystine, giau Ca, P ty 1& tuong dbi can d6i: Ca khoang 6 - 7%, P khoang 4%, giau
vitamin B12, B1 ngoai ra con c6 vitamin A va D.

Tuy vay, chét luong bot ca con phu thudc rat nhiéu vao loai ¢4 va cac bd phan cua
c4 dem ché bién. Néu bot ca ché bién tir loai c4 nho hodc dau ca, vay ca thi ham lugng
protein rat thép tar 20 - 25%, trong khi d6 bot ca dugc ché bién tir ca 16n, ham luong
protein trén 50%. Ngudi ta thuong quy dinh chat luong bot ca nhu sau (bang 43):

Bang 43. Quy dinh chét lwong bt ca

Loail Loai Il
Protein (%) 60 50
Tricanxiphotphat (%) 55 53
Am do (%) <12 <12
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Lipit (%) <10 <10
NaCl (%) <5 <5

3.4.3. San phdm phu ciia cic nganh ché bién thit, sira

Bao gém bot thit, bot thit xwong, bot mau kho, stra khtr md, nudc sira...

- Bot thit, bot thit xuwong: bot thit va bot thit xwong 1a san pham duoc ché bién tir
thit va xuong cua dong vat, sau khi dem xay nghién va siy kho. Bot thit va bot thit xwong
c6 thé san xuat & hai dang kho va am. O dang kho, cac nguyén liéu dugc dun néng trong
mot bép hoi dé tach md, phan con lai 13 bi. O dang am, cic nguyén liéu dugc dun nong
bang hoi nuée c6 dong dién chay qua, sau d6 rit nudce, ép dé tich md va siy kho.

- B0t thit chtra 60 -70% protein thd, bdt thit xuong chira 45- 55% protein tho, chét
luong protein cia hai loai ndy déu cao, axit amin han ché 1a methionine va tryptophan.
Mo dao dong tr 3 - 13%, trung binh 1a 9%. Bot thit xuong giau khoang hon bdt thit, rat
giau Ca, P va Mg. Bot thit va bt thit xwong déu giau vitamin B1.

Hai loai thtrc 4n nay thudng dugc bd sung vao khau phan cua gia suc, gia cam dé
lam can bang axit amin trong d6 va co thé sir dung mirc t6i da cho lon va gia cam téi 15%
trong khau phan. Can bao quan tot dé md khoi 6i va mét vitamin.

- Bot mau kho: Hién nay c6 rat nhidu phuong phap dé san xuat bot mau. Nguoi ta
tién hanh lam khé mau & nhiét 36 100°C. Mau duogc dung trong mot gia d&, c6 16 thung
va cho hoi nuéc nong di qua, tién hanh khir tring va lam két lai thanh khéi. Sau d6 rat hét
nudc, ép va lam kho hoan toan.

Bot mau chira rat it lipit va khoang nhung rat giau protein, khoang 80% protein
tho. Tuy vAy, protein ctia bot mau chat luong rat thap, kha ning tiéu héa thap, ham luong
izoleucine va methionine thap. Gia tri sinh hoc va tinh ngon miéng cuia bot mau khong
cao, nén chi phdi hop cho lon va gia cam dudi 5% khdi lwong khau phéan, néu trén mirc
nay sé& lam cho con vat ia chay. Khi dung bot mau dé thay thé protein can b6 sung thém
Ca, P.

Stra khir m&: La phan con lai sau khi da ldy hét vang sita bang phuong phap ly
tam. Trong sita khir m& ham luong lipit rat thip dudi 1%, ning luong ciing thap nhiéu so
v6oi md: gia tri ndng luong cua stra la 748 kcal/kg, stra khur md 1a 356 kcal/kg, trong d6 c6
rat it hodc khong c6 vitamin hoa tan trong mg.

Stra khir m& 1a loai thirc dn bo sung protein rat tt cho loai da day don, it str dung
cho loai nhai lai. Dbi voi lon con va gia cAm, néu trong khau phan phbi hop nhiéu hat ngi
cdc, sita khir m& s& ¢6 tac dung bo sung cac axit amin thiéu hut trong khau phan dé. Ddi
v6i lon nguoi ta hay bo sung ¢ dang 1ong, bd sung khong qua 2,8 - 3.4 1it/1 kg thic
an/ngay.

Vi gia cam thuong bd sung sira khir m& ¢ dang bot khoang 15% trong khau
phan. Chat luong cia sita khir m& ciing khac nhau, phu thudc vao quy trinh san xuat.
Protein thd trung binh khoang 35%, ham luong axit amin cystin twong d6i thap.

Sira khir m& san xuat bang hai phuong phap cudn kho va phun kho nén ty 18 tiéu
hoa protein va gia tri sinh vat hoc protein cua sita khir m& duoc san xudt bang phuong
phap cudn kho thuong thip hon (bang 44). Mt sir dung bot sita khir m& vao khau phan
vat nudi co thé tham khao & bang 45.

Bang 44. Anh huéng ciia phwong phap san xuit t6i gia tri dinh dudng cia sira khir
mo

PHUGNG PHAP Ty 1€ ti€u hoa BV protein (%) Lysine c6 thé sir
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SaN XUAT protein (%) dung (g/16g N)

Phun kho 96 89 8,1
Cuon kho 92 82 5,9

- Nudc sita: La san pham con lai cia sita sau khi di san xuat phomat. Nudc sira co
ham luong vat chat kho rat thap xap xi 5%, hau hét protein va m& da duoc iy ra khoi
nuéc sita. So v6i sita, nudc sita rat nghéo ning lwong (khoang 271 kcal/kg), nghéo
vitamin hoa tan trong md, nghéo protein va Ca, P. Tuy viy, protein trong nudc sita phan
16n 1a lactoglobulin, day 1a loai protein c6 gia tri nén nguoi ta thuong dung cho lon an ty
do va thuong st dung & dang 10ng. Dang nude sira kho it duoce st dung vi no rat dé hut
am va kho bao quan.

Bang 45. Mitc sir dung ciia mot so loai thirc in bd sung trong khau phan (%)

Loai gia stc Bot thit Bot mau Bot stra khir m& Bot ca
Lon thit 8-10 8 7 5-7
Lon nai 12 7 7 8
Gia cam 8-10 - 7 5-10
Bé 1-6 thang 8 - 10 10

CHUONG V. THUC AN HON HQP

I. KHAI NIEM

Thirc an luén 1a van dé quan trong nhét trong chan nudi vi nd quyét dinh truc tiép
dén nang suit, chét lugng va gia thanh cua cac san pham thit, trimg stra... Trong nhimg
nam gan day, nghanh san xuét thirc an chan nudi ¢ nudc ta phat trién kha nhanh. Mot s0
nha may san xuat thirc dn chin nudi c6 quy mé 16n quen dan voi cong nghé thong tin nim
bat tinh hinh gia ca nguyén liéu trong nudce va ngoai nude. Hang loai may moc thiét bi ép
vién, san xuat thirc an da ning tién dung duoc nhdp va lip dit & nhiéu nha may phuc vu
cho cong nghiép chin nudi. Nam 2002 c6 khoang 138 nha may san xut thirc an nhung
dén thang 5-2004 ca nude hién c6 197 doanh nghiép san xuat thirc an chian nudi. Trong
d6 c6 138 nha may thirc an chan nudi cong suit tu 2 tin/h trd 1én va 100 co s¢ san xuét
thirc dn chin nudi cong suit 0,5- 1 tan/h.Trong vong 10 nam tir 1993 -2003 , san luong
thirc an chédn nudi tang gép 50 1an. Nam 1993, san luong thire an hon hop dat 68 ngan tan,
nam 2002 dat 3.4 triéu tAn. San luong thirc an hdn hop cudi nam 2003 dat khoang 4 tri¢u
tan chiém 30 % tong sb thirc an d4 sir dung cho chin nudi, so voi binh quan thé gioi 1a 48
% , cac nudc phat trién tir 80 -90 %.

Thirc an hon hop 1a loai thirc an da ché bién sin, do mot sb loai thirc an phéi hop
v6i nhau ma tao thanh. Thire dn hdn hop hodc co du tit ca cac chat dinh dudng théa méin
duoc nhu ciu cta con vat hodc chi ¢6 mot sd chit dinh dudng nhét dinh dé bd sung cho
con vat.

IL.LVAI TRO CUA THUC AN HON HOQP

Két qua thu duogc trong chin nudi trén thé gidi va trong nudc di cho thiy viée sir
dung thirc &n hdn hop hoan chinh va thirc dn hdn hop bd sung nén da ting ning suat cac
san pham chin nudi déng thoi ha thAp mirc chi phi thirc an trén mot don vi san pham.
Chan nudi bang thirc an hdn hop san xuat theo cac cong thirc duge tinh toan co can cir
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khoa hoc 1a dua cac thanh tyu va phat minh vé dinh dudng dong vat vao thyc tién san
xuat mot cach nhanh nhét va hiéu qua nht.

- Thuc an hén hop gip cho con gidng c6 dic diém di truyén t6t thé hién duoc
tinh wu viét vé pham chat giong mai.

- Sir dung thirc dn hdn hop tan dung hét hiéu qua dau tu trong chin nuoi.

- Sir dung thirc an hdn hop thuén tién, giam chi phi san xuét trong cac khau cho
an, ché bién, bao quan va giam lao dong, st dung it thitc &n nhung cho ning suit cao
dem lai hiéu qua kinh té cao trong chin nudi.

- Ché bién thtrc dn hdn hop cho gia suc, gia cam sé& lién quan dén nhidu nganh
(san xuét nguyén liu, ché tao co khi, dong luc, di¢n...). Vi vay, phat trién thirc an hdn
hop s& kéo theo su phat trién da nghanh, tao ra sy phan cong lao dong, giai quyét cong an
viéc lam cho nhiéu nguoi.

- Thirc &n hdn hop co gia tri dinh dudng phu hop voi tu01 gia stc, phu hop véi
huéng san xuét cia gia suc, gia cam thoa mén céac yéu cau vé quan ly va kinh té chan
nudi gop phan thay doi co cdu nong nghiép, hién dai hoa nén san xuit nong nghiép.

III. PHAN LOAI THUC AN HON HQP

Hién nay c6 ba nhom loai thic an hdn hop: hon hop hoan chinh, hon hop dam dac
va hdn hop bd sung (thtrc dn hdn hop dam dic).
Thirc in hon hgp hoan chinh (con goi 14 thic dn tinh hon hgp hodc thirc dn hdn hop -
xem vi du 1) 13 hdn hop thtc dn hoan toan can d6i cac chit dinh dudng cho gia stc, gia
cam; no6 duy tri dugc sy séng va slrc san xuét clia con vt ma khong can thém mot loai
thirc an nao khac
(trir nudce uéng). Vi du 1: Thtc dn hdén hop hoan chinh dang boét
Thac an hdn hgp do céng ty VINA  (Bién hoa- Héng Nai) san
hoan chinh san xudt md sé 6 dung cho lon tir 30 kg -60 kg
xuat duéi hai vdi ddc didm dinh dudng nhu sau:.

dang: Thac &n - P6 &m (max) : 14 %
hdn hop dang bot - Protein thdé (min) 15 %
va dang vién. - Xo thdé ( max) 6 %
Hién tai & nudc - Lysine (min)
ta ¢c6 hon 50 nha 0,95 %
may san xuat - Met + Cys (min) 0,57
thic dn hon hop %
vOi quy md khac - Threonine (min) 0,63
nhau. S
P (min)

Thirc dn  hén 0,5 %
hgp dim dic - NaCl (min- max) 0,6
gom 3 nhom " 0,8 % .
chinh: protein (vi - Ca (min- max) 0,7
du 2), khoang, ~ 0,9 % ) . X )
vitamin, ngoai ra - Khang sinh : Khdéng co
con c6  thube - Elormor}
phong bénh. Khong co )

— NEn~ TivAn~y +tvan AAT ME [(min) . NN

Thic an hon hop
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dam didc nham bo sung vao khau phan cac chat dinh dudng thuong thiéu nhu di dé cap ¢
trén.

Thirc an d4m dic, theo hudng dan ghi & nhian hang hoa, nguoi chan nudi c6 thé
dem phdi hop voi cac ngudn thire dn gidu ning luong (tinh bot) thanh thirc dn hdn hop
hoan chinh. Thurc an dam dic rat tién loi cho viéce st dung, van chuyén va ché bién thu
cong & quy md chin nudi gia dinh hay trang trai nhé nham tin dung ngudn thirc an tai
ch dé ha gia thanh.

Vi du 2. Thic &n hén hop dédm ddc dang bdt do cbng ty VINA san
xudt md sé 109 dung cho lon ndi hédu bi, lon ndi chd phdéi, ndi
chita, ndi nudi con va lon duc gidng

+ Thanh phadn dinh duéng

- b6 4m (max) : 12 %

- Protein thdé (min) : 38 %

- Xo thdé ( max): 6,0 %

- Lysine (min): 2,8 %

- Met + Cys (min): 1,3 %

- Threonine (min): 1,5 %

- P (min) : 1,2 %
- NaCl (min- max) : 2,3 - 2,5 %

- Ca (min- max): 3,5 - 3,7 %
- Khang sinh: Khéng coé

- Hormon: Khéng cod

-N&ng luong trao déi ME (min) : 3000 Kcal/kg

+ Nguyén 1iéu: BO6t cé&, bdédt thit, bdét dadu tuong, bdt =xuong,
thubc kich thich tiét stta, premix vitamin, khodng chit, men
tiéu hod. Han st dung 90 ngay.

+ Hudng dan pha trén (tinh bdng kg) :

lon VINA 109 Bip Tam Cam gao, cam
my
Hau bi, nai chd phoi 15 15 20 50
Lon né&i chtia 18 15 15 52
Lon nai nudi con 20 20 15 45

buc gidbng

IV. QUI TRING CONG NGHE SAN XUAT THUC AN HON HQP

4.1. Quy trinh cdng nghé sin xuit thirc in hén hop

Thirc an hdn hop dugc san xudt & cac xi nghiép cong nghiép hoic co thé duoc san
xuat truc tiép tai cac trai chdn nu6i nha nudc hodc tu nhan. Thoi gian gan day rat nhiéu
co s& chan nuoi ty san xuat lay thuc an hon hop, nhat 1a thirc an hon hgp cho ga nuoi
cong nghi¢p va lon.
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Quy trinh cong ngh¢ san xuét thtrc an hdn hop cho ga, lon khac véi tom, ca. Quy
trinh san xuat thtrc n cho t6m, ca phtre tap hon vi thém mot s6 cong doan nham lam no6i
va ting d6 ctng... Tuy nhién, san xuét thirc dn hdn hop dang bot cho vat nudi gdm 3 cong
doan chinh nhu sau (So d6 7):

- Nghién nguyén liéu dat

d6 min theo tidu chuan. SO PO 7 . QUY TRINH SAN XUAT THUC AN
- Phéi tron céc loai nguyén CHO VAT NUOI
liu theo timg cong thirc Nguygn liéu
d3 chuan bi sin.
- Ra bao, dong goi va in Lam sach/NgHién/Pinh luong
nhan mac. Kiém tra chat
luong. Thém thtc &n bd
O cac xi nghi€p, sung
thitc an hén hop san xuat ‘ Tron
theo mot ddy chuyén khép
kin, tit ca cac khau nap | Hoi nudc
nguyén liéu, nghién nhd, Thtc &n dang bét Lam chin so bd
can, tron, ra bao déu duogc
co giéi hoa, nhitu xi DPéng bao E+—vi-én
nghi¢p con dugc tu dong Hoi nudc
hoa.
Cong doan nghién LTm chin
nguyén liéu:
Tat ca cac loai S4y khd
nguyén liéu ché bién thirc T
in hon hop sau khi lam Lam ngudi
sach céac tap chit déu dua i
vao mdy nghién nho riéng Be vun
tung loai. PO min cua IL
nguyén liéu khi nghién c6 Phan loai
thé didu chinh bang cach
thay d6i mit sang trong Can/Péng bao

may nghién. Can clr vao

kich c& bot hat nghién

nguoi ta chia lam 3 loai:

- Bot c6 duong kinh hat

sau khi nghién tr 0,6 - 0,8

mm

- Bot min trung binh 1a bdt c6 duong kinh hat sau khi nghién tr 0,8 - 0,9 mm
- Bot tho 1a bot cd duong kinh hat sau khi nghién 16n hon 1 mm.

Nguoi ta kiém tra d6 min ctia bot nghién bang céc loai ray chuyén dung. C6 3 loai
rdy tuong (mg voi 3 do min noéi trén. Khong dé bot qua min vi dé bay bui gy ra hao hut
trong qua trinh nap nguyén liéu hodc trit d&, boc xép.

Cong doan tron:

Thirc dn hdn hop tron bang may trén va véi quy mo nho it von dau tu cé thé tron

bang tay nhung nhét thiét phai dam bao do dong déu.
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Dinh lugng va can sin khéi luong cua timg nguyén lidu theo cong thirc ché bién
thanh cac mé tron dé theo ddi trong qué trinh nap nguyén li¢u vao may tron (néu tron
bang tay ciing phai lam nhu vay). Viéc lam nay rat can thiét dé tranh nham 13n hodc quén
khong nap nguyén liéu nao do, hodc nap hai lan.

Nhimg loai nguyén liéu tron vao thirc dn véi sbé lwong it nhu: Premix khoang -
vitamin, cac axit amin: lysine, methionine, va thudc phong bénh... Néu cho vao may tron
ngay nhimg nguyén liéu trén voi khdi lugng nho thi sé rat kho tron déu. Vi vay, dé dam
bao ddng déu thi phai trén va nhan ra (pha lodng) voi ngd, dd tuong.... Cac ‘nguyén liéu
nay dugc lay tir nguyén lidu dung trong mé tron. Mudn tron déu phai ding tdi thiéu 2 - 3
kg nguyén li€u pha loang.

Trinh tu nap nguyén liéu vao may tron nhu sau:

Cho chay may tron. Dau tién nap mot nita nguyén li¢u chinh nhu ngd, cam, tam...
tiép theo nap toan bo nguyén liéu premix, thirc an bd sung dé tron pha lodng trude. Sau
do tlep tuc cho cac loai thire an bd sung protein (kho lac, dd twong, bot c4...), cudi cung
cho ndt s6 con con lai. Thoi gian tron kéo dai 15 phit tir lc nap nguyén li¢u lan cubi
cung. Khong nén nap qua day vao may vi s& lam giam ning suat may va bji ngung giui
chimg do qua tai. Néu tron tha cong khong nén tron mé qua 16n (trén 50 kg) va ciing theo
trinh tu nhu trén.

Dong bao va dan nhan:

Thtc dn hon hop sau khi tron xong dugc dong vao bao. Thuong nén dung bao
gidy xi mang (gidy kraff) nhiéu 16p. Loai gidy nay dai, it bi rach v®, chéng am t6t. Theo
quy dinh m01 bao thuc an deu c¢6 nhan hiéu khau lién voi mép bao, trong nhan ghi:

Cac chi tleu ky thuat, vi du.
Nang luong trao doi (ME kcal/kg hay MJ/kg):
Protein thd (%):
Lysine (%):
Methionine + Cystine (%):
Ca (%):
P (%):
Thanh phan nguyén liéu (khong can ghi rd s6 lwong cu thé):......
Khéi luong tinh:.........
Thot han st dung:........
Ngay san Xult:.........
S6 16 hang:.......
Ngay san xuat ......
L6 hang sb:......

4.2. Cac chi tiéu chit lwgng ciia thire in hén hop:

+ Hinh dang, mau sdc, mui vi:
Thirc &n hon hop hinh dang bén ngoai phai dong nhat, khong c6 hién tugng nhiém
sau, mot. Mau sac phai phu hop thanh phan nguyén li¢u ché bién, phai c6 mau sang. Mui
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vi phu thudc vao nguyén liéu phéi tron. Thirc dn tot ¢ mui thom dé chiu. trai lai thirc dn
khong con tot - dd ngd mau, c¢6 mui mdc, chua 1a thirc dn kém pham chit.

+ Do ém Ham lugng nudc cao trong thirc an hén hop tao diéu kién cho nim mdc,
siu mot phat trién. D6 4m trong thirc an hon hop khong dugc qua 14 %.

+ Do nghlen nho. D4i vé6i gia cam tiy theo Itra tudi nén san xudt thirc an hdn hop
nghién min, nghién trung binh va nghién thd. Pdi vé6i lon thich hop thic dn nghién trung
binh. Can cir vao lugng thirc an khong lot qua mét sang dé kiém tra (sang chuyén ding)
dé xac dinh do nghién nho. Nghién min: Lugng thuc an con lai trén mat sang 2 mm
khong qua 5% hodc lot hét qua mat sang 3 mm. Nghién trung binh: Luong thirc an con lai
trén mat saing 3 mm khong qua 12% hodc lot hét qua mit sang 5 mm. Nghién tho: Luong
thirc an con lai trén mdt sang 3 mm khong qua 35% hodc con lai trén mat sang 5 mm
khong qua 5%.

+ Céc chi tidu danh gia gi4 tri dinh dudng. Dé xac dinh thanh phan héa hoc, gia tri
dinh dudng cua thirc an hdn hop ciing nhu cta cac nguyén lidu ché bién phai giri mau
thirc an den cac phong phan tich thirc an cta cac truong dai hoc, cac vién nghién
cuu.. ..Dbiéu can luu ¥ 1a cac két qua phan tich c6 dung hay khong phu thudc vao viéc lay
mau phan tich c6 dai dién va dung quy dinh hay khong.

Cac chi tiéu danh gia gia tri dinh dudng cua thuc an thong thuong 1a (cho 1 kg):
do6 am (%), protein thé (%), ME (kcal/kg thic dn hdn hop), xo thd (%), Ca (%), P (%),
mudi an (%).

V. THUC AN HON HQP DANG VIEN
Trén thé giéi thirc an vién chiém 60 - 70% tong luong thirc an hdn hop san xuat.
5.1. Uu diém ciia thirc dn vién

- Thure an vién khi cho gia stc an gidm dugc luong thirc an roi vai. Luong thuc an roi vai
so voi thire an bot gidm 10 - 15%.
- Giam duoc thoi gian cho 4n, dé cho in. Vi du:

+ O ga thoi gian cho an thic dn bot chiém 14 % va thirc an vién 5% trong 12 gio
nuoi.

+ Ga tay thoi gian cho an thirc an bot chiém 19% va thic an vién 2% trong 12
£10 nuoi.
- Lam tang hiéu qua lgi dung thirc an, gidm ti€u hao nang lugng khi an.
- Thirc an vién con tranh dugc su lya chon thiic dn, ép con vat an theo nhu cdu dinh
dudng da dinh.
- Vitamin tan trong ddu m& oxy héa cham hon.
- Thirc 4n vién con lam giam dugc khong gian du trit, giam dung tich mang #n, dé bao
g6i, d& van chuyén va bao quan 1au khong hong. Vi du: khi lam sin vién thu gon thé tich
duoc 25%, giam s6 luong bao bi.
- Thirc an khi cho gia stic an khong bui, tranh duoc nhimng triéu chimg bui mat, bénh
duong ho hap.
- Tac dong co gidi, ap sudt, nhiét trong qua trinh ép vién da pha v& két cau cta lignin va
cellulose 1am cho ty 1€ tiéu hoa tinh bdt, xo tang.
- Nhiét do, ap suat trong qua trinh ép vién da tiéu diét phan 16n vi sinh véat, nAm méc, meo
va mot s6 mam bénh.
- Thure an vién khi cho c4 an khong bi hoa tan trong nudc nhanh nhu thirc an bét.
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- Thuc an vién phu hop véi tap tinh an cua vit, khong bi dinh mo nhu khi an thic an bét,
tranh hao phi thirc an.

5.2. Nhirng nhwoc diém ciia thic fin vién

- Gia thanh cao hon do chi phi thém cho qua trinh ép vién.

- Nhiét trong qué trinh ép vién ciing lam phan hiy mét s6 vitamin.

Ga nudi cong nghiép an thirc dn vién ty 1é ga mo cin nhau (Cannibalism) ting 1én vi thé
phai cat mo.

Chu y: Khi cho ga an thrc dn vién nén cung cap di nude vi lugng nude tiéu thu khi cho
an thire an vién cao hon thire an bot.

5.3. Quy trinh lam thirc an vién

San xudt thirc an vién 1a cong doan tiép theo san xuét thirc &n hdn hop dang roi.
Thurc dn hon hop dang roi duogc chuyen vao buong tron, & day co thiét bi phun dau m&
(dé tang nang lwong cho thirc dn néu thiy can thiét) va thiét bi phun ri duong dé lam chat
két dinh. Sau khi d3 tron déu v6i ddu md hodc ri mat duong, thirc an duoc chuyén dén
bu@)ng phun nudc soi dé hd hoa tinh bot, tao d6 Am 15 - 18% ro6i dua tiép vao khuon tao
vién. Tuy loai vat nu6i ma vién thirc an co kich c& khac nhau do sir dung cac khuon tao
vién khac nhau. Sau do, thirc an da tao vién duogc chuyen dén budng lanh dé lam ngudi.

Hién nay, & mot vai co sé & Viét Nam di san xudt thirc an vién cho gia cim, tom,
ca...

CHUONG VI . THUC AN BO SUNG

I. VAI TRO CUA THUC AN BO SUNG
1.1. Khai niém

Thirc an bd sung (supplement) la mot chat hitu co hay mot chit khoang & dang tu
nhién hay téng hop, khong gidng véi thirc dn khac & chd khong dong thoi cung cap ning
lugng, protein va chat khoang. Thuc an bd sung duoc dua vao khau phan an cta dong vat
v6i liéu hop 1y hodc véi liéu rat thap glong v6i liu cua thude.

Tuy theo chirc ning ma c6 thé phan thirc dn bd sung thanh cac nhom khac nhau.
Vi du, phan theo dinh dudng thirc n bd sung c6 hai nhom: bd sung dinh dudng va bd
sung phi dinh dudng. Néu phan theo thanh phan hoa hoc thi c6 nhirng loai thirc dn bd
sung sau day:

- Thirc 4n bd sung protein

- Thirc 4n b6 sung khoéng

- Thirc 4n bd sung vitamin

- Cac loai thtc an bd sung khéc: chét kich thich sinh truong, chit bao vé, bao
quan thuc an, chéng khuén, chéng mbc, chat tao mau mui vi, thudc phong bénh nhu
thudc phong cau tring, bach ly...

Thirc dn bd sung dang duoc sir dung phd bién trong chin nudi c6 tic dung nang
cao kha nang chuyén hoéa va hiéu qua st dung thic an, ting kha nang lgi dung thuc an,
kich thich sinh truéng, ting kha ning sinh san va phong bénh. Mot sb loai c6 tac dung
bao vé thirc dn tranh oxy hoa, tranh nim mdc tot hon. Do sy phét trién cua cong nghé
sinh hoc, ngdy cang c6 nhiéu loai thirc dn bd sung dugc st sung trong chian nudi. Tuy
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nhién, viéc str dung thiic dn bd sung ciing c6 nhiing mit trai ciia n6. Khang sinh, thudc
chdng cdu trung, hormon.. dwa vao khiu phan an thiéu su kiém soat cta thi y da giy
nhiing tac hai nhat dinh: khang sinh di tao nhimg dong vi khuan khang khang sinh, géy
kho khin va tén kém cho viée bao vé stc khoe clia ngudi va gia stic. Cac chit ton du cia
kim loai ning, cac hormon.. c6 thé gdy ung thu cho ngudi.

1.2. Nhirng xu hudmg méi sir dung thirc in bo sung trong chin nudi

Cong nghé thirc dn bd sung ngdy nay rat phat trién va ngay cang hién dai. Quan
diém str dung thirc an bd sung cung da thay dbi sau sic. Viéc sir dung hormon dé kich
thich dong vat nudi thit da bi cam tir lau vi du luong cua hocmon trong thit gy ung thu
cho nguoi stir dung; khang sinh ciing bi nhiéu nudc cAm vi khang sinh dung véi lidu thap
trong thirc an di tao ra nhitng dong vi khuan khang khang sinh. Nhimg xu huéng méi
thay thé khang sinh trong thirc an chin nudi nhu sau:

- Axit hoa dudng rudt (acidifier) dé uc ché vi khuan gay bénh tiéu chay, ting
cuong ti€u hoa thuce an.

- Sir dung vi khuén c6 lgi cho dudng rudt (probiotic) cho vao thic an chin nudi

- Dua vao trong thirc an nhiing hop chat (prebiotic) dé giup cho vi khuan co loi
trong dudng rudt phat trién we ché vi khuan gdy bénh tiéu chay.

Hién nay, ¢ cac nude EU thirc dn bo sung trong thirc an gia suc dugce phan loai
nhu sau:

- Thirc 4n bd sung coéng nghé (cac chit bao quan)

- Thirc 4n b sung cam thy (cac chat tao mau)

- Thirc 4n bd sung dinh dudng (cac vitamin)

- Thirc an bd sung chan nudi (cac chit diéu hoa hé vi sinh vat duong rudt, chét
kich thich sinh truong khong c6 ngudn gde vi sinh vat).

- Thudc chdng ciu trung (phong bénh gia cim)

Ngay nay thtrc in bd sung duoc sir dung theo nhitng muc dich sau day :

+ Tang nong d6 dinh dudng cua khau phan: sinh truéng ctia dong vat nudi ting
1én khi ting nong d6 niang luong va lysine trong khau phan.

+ Nang cao kha ning tiéu hoa hap thu cta con vét bang cach sir dung cac enzyme
bd sung vao thirc dn. Cac enzyme thuong st dung vao thire in: enzyme amylase, maltase,
protease (phan giai tinh bot, duong maltose, protein). Nguoi ta sir dung cac enzyme phan
giai xylose va beta-glucan (c6 nhiéu trong laa my, dai mach) dé ting ty 1¢ hap thu céac
chat dinh dudng. Enzyme phytase cling dang dugc dung pho bién c6 tac dung giai phong
phét pho khoi phytat o nhiéu trong cac hat ngil cde va phu pham.

+ Thay d6i d6 axit ctia rudt va can bang cac chat dién giai bang cach dua axit hiru
co vao thure an cho lgn con va cho ca ga. Hai nhom axit hitu co dugc sir dung lam thirc an
b6 sung. Nhém 1 gém cac axit: fumaric, xitric, malic va lactic ¢ tac dung ha thap do pH
& da day, giam vi khudn giy bénh ¢ duong tiéu hoa. Nhom 2 bao gdm axit formic,
axetic, propionic, sorbic.. ngoai giam thap do pH da day con diét duoc vi khuan gram 4m
gay 7a chay.

+ Str dung chit probiotic (chét phy sinh) va prebiotic (chat tién sinh).

Probiotic 13 nhitng vi khuan song, khi vao duong tiéu hoa cua dong vat, nhitng vi khuin
nay c6 kha ning han ché toi da anh hudng c6 hai cta cc vi khuan gy bénh. Cac vi
khuan probiotic thudng dugc dua vao thuc an: Lactobacilus, Enterococuccus,
Pediococcus, Pediococcus, Bacillus va cac chung ndm men thudc loai Sacharomyces
cerevisiae. Ngudi ta cho rang probiotic ngin chin vi khuan gay bénh str dung chat dinh
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dudng dé san sinh chat doc, chiing kich thich dudng tiéu hod san sinh enzyme, nang cao
kha ning tiéu hod thtrc an. Probiotic c6 tac dung kich thich dap ung mién dich, ting kha
ning chéng bénh cua con vat. B sung probiotic trong thirc dn c6 tic dung lam con vat
khoé¢ manh, ting kha nang sinh truéng. Tuy nhién, co ché tic dong cua nhitng vi khuan
probiotic dén nay ciing chua duoc lam sang to.

Prebiotic 1a nhiing chit hd trg cho vi khuén c6 1gi, han ché vi khuan c6 hai, cai
thién can béng vi khuén trong duong ti€u hod, han ché vi khuén E. coli, Samonella..., cai
thién hé miém dich cua té bao vach rudt, kich thich tang truong va tang hi¢u qua sir dung
thtre an.

+ HO tro hé théng miém dich bang cach sir dung nhitng thirc in cung cip globin
mién dich hay khang thé cung c4o cho con vat trong nhitng thoi ky khing hoang nhu thoi
ky cai stta ¢ lon.

+ Str dung céac chat khang khuan thao mdc nhur toi, gung, hoi, qué, hat tiéu, ot, bac
ha. Tinh dau cta cac thio mdc ndy cé tac dung diét khuan rat hiéu qua va co thé thay thé
khang sinh trong chin nudi.

Xu hudng dung thirc in bd sung trén diy nham dam bao ngay cang triét dé vé sinh
an toan thuc phém, nang cao tinh canh tranh cua san phém chan nudi, nhat 1a cac san
pham xudt khau.

II. THUC AN BO SUNG PROTEIN

2.1. Chit chira N phi protein (NPN - non protein nitrogen)

Chat chira N phi protein 1a nhirmg hop chit khong nam trong cau trac ctia protein,
c6 thé 1a nhitng san pham chuyén hoa trung gian hodc cudi cung cua qua trinh chuyén hoa
protein, hodc la mét s6 Vitamin hay mot so hoat chat sinh hoc khac c6 chira N, céc a xit
amin tong hop, trong thirc dn thuc vat, cac loai c6 trong NPN chiém 1/3 lugng N tong s6.
- Cac chat NPN c¢6 gia tri cao nhu: Cac peptit mach ngin, cac axit amin thiét yéu va
khong thiét yeu, cac chat co hoat tinh sinh hoc ¢6 chita N nhu: Cholin, B, B, PP, B
Pantotenic, Biotin, Folic, Biotin, B,....

- Céc chéat NPN ¢6 gia tri thép nhu: Amit, purin, pyrimidin, nitrat, nitrit, uré, axit
uric, camonium, céac alkaloit, lién két glycozit c6 chira N nhu HCN. Gia stc nhai lai c6 vi
sinh vat da c6 c6 kha ning bién d6i cac chat nay thanh a xit amin, protein. Trong cac chét
NPN thi uré la chit quan trong nhit duoc sir dung bd sung dam cho gia suc nhai lai.
2.1.1. Co s6 khoa hoc cua viéc sw dung uré cho gia suc nhai lai

Cong thirc hoa hoc ciia uré la: (NH,)2CO, thanh phan N ctia uré chiém tir 42-46%.
Canh quy udc d6i uré thanh protein tong sd bang cach lay N uré x 6,25 va protein tiéu
hoa clia uré bang protein tong sb ciia uré x 75%. Nhu vay, cir 100g uré chira 262 - 281 g
protein tong s6 hodc 198 - 210g (1ay tron 1a 200g) protein tiéu hoa.

Uré vao trong da co loai nhai lai, dugc enzyme urease chuyén thanh amoniac va
cacbonic theo phan tng:

urease
CO(NH2)2 + H,O — > 2NH; + CO,
Hoat tinh ctia urease trong da co rat cao, uré vao da c6 trong khoang 1 gio 1a phan
giai hét thanh amoniac, it khi kéo dai t6i 3 gio.
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Tom tat sy chuyén hoa amoniac tir thirc dn trong co thé loai nhai lai nhu sau (So
dd 8):

Bé sung uré cho So dé 8.
loai nhai lai chinh 1la
cung cap N tir amoniac

Chuyén héa Nito amoniac trong
co thé nhai lai

cho vi khuin va cho NPN théc &n
protozoa da cé tong hop p
nén protéin cua ching. |
Luong protein sinh vét Urease
tong hop dugc cang NHstuy&n nudc Tbot
nhiéu thi viéc su dung
uré€ cang C'é hi¢u qua. NH; trong dich da cb
Hi¢u qua su >
dung wuré tong hop NH; hdp thu vao mau
protein vi sinh vat phu
thuoc vao nong do NH; N vi sifm vat da %o
dich da cd6. Nong dd Co

NH; dich da’ co qué ca0  quan/Mbd
hay qua thap déu lam

giam hiéu qua st dung

uré cua vi sinh vét da co trong viéc tong hop protein vi sinh vat.

Su tong hop protein vi sinh vat tir NH; da c6 dat mic tdi da khi ndng do NH;3 dich
da c6 6n dinh 6 mirc150 - 200 mg/1 dich da co. Nong d6 amoniac dich da ¢ qué thap lam
giam su tong hop protein vi sinh vat (ctr 1 MJ ning lugng cua axit béo bay hoi chi san
xuét dugc 12g protein trong khi néng dd amoniac dich da co cao, 1 MJ ndng luong san
xuat duoc 23g protein). Tuy nhién, nong do amoniac dich da cé qua cao thi ciing uc ché
hoat dong ctia vi sinh vt va amoniac s& nhanh chong chuyén vao mau, ting nong do
amoniac trong mau dan dén ngo doc.

Cung cap uré voi mot lugng thich hop, chia 1am nhiéu bira déu dan (mot yéu ciu
k¥ thuat quan trong trong viéc st dung uré cho loi nhai lai) chinh 13 xuét phét tir co s
khoa hoc trén day.

Ngoai ra, dé tang su tong hop protein cta vi sinh vat da cé tir nguon NHj3 con phai
cha ¥ dén nguon nang lugng cua vi sinh vat. Car 130 - 140g protein (chu y€u la protein
hoa tan) can 1.000g chat hiru co d& hap thu.

Dé cung cip ning lugng, nguoi ta cung cp gluxit. Can cha y rang tat ca cac loai
gluxit khong cung mot gia tri cho vi sinh vat st dung uré. Uré dugc thuy phan nhanh
cling can gluxit dé loi dung, d& 1én men. Xo kho 18n men 1a ngudn gluxit khong tot bang
tinh bot khoai tdy hay ngii céc nhung duong cu cai hay mat ri lai qua dé 1én men nén
khong t6t bang tinh bot khoai tay hay ngtl coc. Trong thyc té nhitng khau phan giau ngii
cdc, it thire an tho, nhleu x0 12 nhitng khau phan thich hop nhat cho viéc bo sung uré.

Nhimg yéu t6 c¢6 lién quan dén sinh trudng cia vi sinh vat da c6 ciing rit quan
trong d6i v6i hiéu qua stir dung uré. Vitamin A hay caroten, cic nguyén t6 khoang nhu
Co, Mn, Zn va dac biét S (S nguyén t, sunfat hay methionine) kich thich khong chi sy
tong hop protein tir uré cua vi sinh vat da c6 ma con ting kha ning tiéu héa thirc an.

2.1.2. Nhitng nguyén tic siv dung uré

"

60



- Uré chi dung bd sung cho nhimng thirc dn nghéo nito va giau gluxit dé 1én men
nhu la:

+ Hat ngil coc

+ Cay ngo, cay cao luong u chua

+ Nhitng san pham lam khé nhu bi cu, ¢6 kho, rom.

Khong bd sung uré vao khau phan ciy cé ho hoa thao, ho dau con xanh hay u
chua, bap cai va cay co thudc ho hoa thap tu, ba wdt clia cii cai...

- Uré€ khi dung phai:

+ Tron that déu vao thirc dn

+ Cho an dan dan dé con vat lam quen voi uré. Chi dung cho nhing con vat c6 da
c6 phat trién day du (trén 6 thang tudi).

+ Cho 4n nhiéu bira mdi ngay, ciing c6 thé cho an tu do.

+ B0 sung khoang, vitamin A, D.

- Liéu dung:

+ Khéng qua 30g uré/100kg thé trong bo mdi ngay

+ Luong nito uré khong vuot qua 1/3 tong sb nito khau phan.

Vi du: mot bo sita c6 thé trong 500kg mot ngdy can 1.400g protein tong sb (twong
duong 224 g nito tong sb), chi duoc dung mot lwong uré khong qua 150g (lwong uré nay
chtra 67,5g N néu ding loai uré chira 45% N).

Ngay nay, do k¥ thuat ché bién tot nén nguoi ta c6 thé dung uré véi ty 1¢ cao hon
nhiéu so voi cac tai liéu trudc ddy bang cach tri hodn sy phan giai uré trong da co va ting
hiéu qua téng hop protein cta vi sinh vat. Mot s6 két qua nghién ctru cho biét bién phap
dé str dung uré c6 hiéu qua nhu sau:

1. St dung céc chit héa hoc chim tan nhu gelatin hoac parafin bao boc xung
quanh bé mit hat uré.

2. St dung chit hoa hoc uc ché hoat dong cua enzyme urease da cé dé no phan
giai uré cham lai, tao moéi trudng tdt cho vi sinh vat da co téng hop a xit amin.

3. Phdi hop uré v6i ho tinh bot va chat béo dé né tan cham nham cung cap tir tir
NH,", vira tranh ngd doc, vira trung hoa axit sinh ra thudng xuyén trong da co.

4. Str dung chat hap phu bé mat dé giit NH," khong cho né hip thu nhanh vao
méu. Chat hap phu bé mat 1& tién duoc sir dung nhidu nhat trén thé gisi 1a bentonit zeolit.

Huong nghién ciru swr dung uré trong thirc an cuia gia suc nhai lai nhw sau:

1. Van dé an toan khi sir dung uré trong thtrc an cta gia stc nhai lai, néu cung cap
1 1an véi lidu lugng cao khi uré vao da co s& bi phén giai nhanh thanh NH; hap thu vao
mau qua nhidu c6 thé gy ngd doc cho gia stic. Néu uré duoc chia ra cung cép tir tir mdi
1an mot it trong ngay thi s& tranh dugc ngd doc bang cach tron uré vao thie an tinh hoic
lam d4 liém cho an nhiéu lan trong ngay.

2. Pé tranh sy phan giai uré qua nhanh ngudi ta sir dung cac chat trc ché hoat
dong cua enzyme urease nhu: Axeto-hydroxamin Coban - Nitrat. Tuy vay, nhiing chat
nay co lidu trc ché enzyme urease va liu gay doc cho gia stic nhai lai gin nhau nén giy
nhiéu khé khan cho thyc tién san xudt. Hién nay, nguoi ta dang nghién ctru cac chat méi
va an toan hon.

3. De giai quyét vin dé ton tai trén nguoi ta ho tinh bot uré bang cach hép tinh bot
hat ngii cdc hodc cu bot voi uré dé cho uré lién két yéu v6i ho tinh bot, tan cham trong da
co, ha thip dugc NH," trong mau. Véi phuong phap niy nhiéu nude trén thé gidi di san
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xuét ra nhing thirc 4n tinh ¢am dic uré dong vién nhu STAREA chta 20 - 30 % uré
(Hungary) va DEHY-100 (MY).

4. St dung céc axit béo c6 mach cacbon dai, bao hoa dé xu ly voi uré. Uré lién Kkét
lién két v6i axit béo s& tan rit cham trong da co nén khéng gy ngd doc cho gia suc,
nguoi ta thuong dung axit stearic.

5. Str dung chat hap phu bé mit 13 bentonit zeolit dé san xuat thirc dn cung cap uré
giam sy hap thu nhanh NH;" vao méu, san phim nay co tén goi 1a bentokarb-30.

6. Str dung cac dan suét cua uré khé phén giai trong da co dé giam qua trinh NH,"
vao mau, nguodi ta thuong s dung nhiéu dang hop chit héa hoc nhu: biurea; carbamit-
photphat, mubi ammon, axit uric.

Axit uric 1a chét thai trong nudc tiéu cua gia cam c6 chira nitrogen. Axit uric ¢
chtra 33 % nitrogen duoc phan giai cham trong da cd. Trong diéu kién chin nudi cong
nghiép tap trung c6 thé tan dung phéan ciia gia cam dé ché bién thanh thirc in bd sung dam
cho gia suc nhai lai.

7. Tam uré, amoniac vao trong céc soi cellulose bang cach xir 1y rom ra trong diéu
kién dac biét hodc voi 11 mat duong. Voi cac phuong phap trén viéc st dung uré s€ an
toan va cho hiéu qua cao.

Dang uré dung lam thic dn cho trdu bo thuong 1a dang tinh thé chira 44 - 46% N,
cling c6 dang dung dich chtra 400 g uré/lit hodc 184 g nito/lit. Str dung uré khong hop 1y
hodc qué liéu co thé giy ngd doc uré.

Liéu 30g uré/100kg thé trong cho udng 1 1an/ngay co6 thé giy chét hay ngo doc
manh néu con vat nhin d6i hodc an it thirc dn gluxit dé 1én men nhu bot, dudng. Néu uré
dung v6i khau phan giau ngii cdce thi liéu doc trén 50g/100kg thé trong.

DAu hiéu doc xuit hién rit sém (chi 1/2 gio¢ sau khi an), néng do amoniac dich da
c6 dat toi 1.000mg/l. Biéu hién ngd doc uré 1a tiét rit nhidu nuéc bot quanh mdm, kho
th, than kinh bi kich thich va chét.

Chira doc uré bang cach cho udng 5 - 7 lit dung dich dau dam (chtra
axetic va dau thyc vat).

2.1.3. Uré xw ly rom ra lam thirc an cho trdau bo

Rom ra cling nhu céc phé phu pham khac nhu (than ciy ngd, bi mia...) 13 loai
thire an c6 gia tri dinh dudng thip do nghéo protein nhung ty 1€ xo cao, ty 1¢ ti€u hoa
thap. Str dung uré dé klem hoé rom ra dugc ap dung ¢ nhiéu nude trén thé gisi, dac biét
cac nudc dang phat trién. Cac két qua nghién ctru cho thdy ham lugng protein trong rom
1 v6i uré tang rd rét trong khi ham lugng xo thd giam dang ké (bang 46).

5 % axit

Bang 46. Thanh phan hoa hoc ciia rom xir Iy uré va rom khé

Thoi gian bao quan Rom kho Liéu luong uré xtt Iy (X + mx)
3% 4% 5%
Vit chat kho ( %)
Ngay sau xir ly 88,70 40,51 53,58 £ 0,79 54,38+0,57 56,69 + 0,43
10 ngay 53,29+ 0,54 5320+0,28 56,41 +0,46
20 ngay 51,99+ 041 52,58+0,39 55,37 +0,33
30 ngay 51,98+ 1,41  51,07+086 54,25+0,43
60 ngay 48,96+ 0,50 49,77 +0,43 51,76 +0,57
Protein thd ( %VCK)
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Ngay sau xtr Iy 3,41+ 0,14 6,71£0,22  735+0,08  824+0,08
10 ngay 6,41+0,12  7,15+0,12 8,408+ 0,04
20 ngay 6,27+ 0,13 6,90+0,04  7,71+0,15
30 ngay 628+0,14  659+0,13  725+0,15
60 ngay 6,13+0,08  627+0,08  7,07+0,05

Xo thé (% VCK)

Ngay sau xir Iy 32,93+0,47  32,48+0,20 3223+0,13 32,16+0,11
10 ngay 29,71+0,11 29,54+0,17 29,16 +0,08
20 ngay 2926+026 29,06+026 28,96+0,18
30 ngay 29,05+031 28,54+0,21 28,72+0,21
60 ngay 2790+ 0,23 27,58+023 2740+ 0,34

Nguon: Nguyén Xudn Bd va CTV, 1997.

Viéc xtr Iy rom bang uré di lam ting dang ké luong dn vao va kha ning ting trong

cua gia suc (bang 47).
Bang 47. Lwong dn vao va ting trong ciia bd dn khau phian ¢é rom @ uré va rom
kho
Chi tiéu Nghiém thtrc
Romuuré 4% Rom kho + 4% uré Rom kho

An vao (kg chat kho/ngay):

+ 1 gia sﬁcv 4,57 3,72 1,50

+ 100kg thé trong 2,96 2,49 1,03

Tang trong (g/ngay) 356,8 262,8 157,7

Nguon: Nguyén Xuan Ba va CTV, 1997.
2.1.4. Uré trong thurc an tinh

Uré c6 thé tron vao thtc n tinh cho loai nhai lai (theo luat ctia nhiéu nudc thi

thirc an thuong phém chi dugc tron vao khong qua 6% uré). Uré dugce tron that déu véi
thirc an giau tinh bot, doi khi tron voi ri mat dé lam ting ham lugng duong va tang do
ngon. Nguoi ta tinh ra rang: lkg ngii coc + 150g uré tuong duong véi 1 kg khd dau giau

dam. Sau day 12 mot vi du vé mot hdn hop thirc dn tinh chira uré:

Khoéng uré Vi 2% uré Vi 3% uré
Ngii cbc (%) 66 78 85
Khé dau lac (%) 31 17 9
Uré (%) - 2 3
Khoang b sung 3 3 3

2.1.5.Uré trong banh da dinh duwong (multinutrient-block)

Banh da dinh dudng 12 mot dang ché pham bd sung, dugc ép thanh banh dé bd
sung cho khau phan co sé 1a thirc dn c6 chat lugng thap. Banh dinh dudng chu yéu 1a dé
cung cap dong thoi cac chat dinh dudng can thiét nhu N d& phan giai, khoang , vitamin,
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axit amin ho#ic peptit va ning lugng dé 1én men cho vi sinh vét da cé. Khong c6 mot cong
thire tiéu chudn nao cho banh da dinh dudng ma tuy theo nhu cau cia gia suc va nguyén
lidu cua timg dia phuong (bang 48). Tuy nhién, nguyén li¢u de lam banh da dinh dudng
nhu: Uré, ri mat, khoang, cac chét két dinh (xi mang, voi song, dat sét), cac chat X0 va
cac thanh phan khac (kho dau, chét don chuong ga, bot thit, bot ca.., cac mubi phot pho
nhu di-can xi).

Béanh da dinh dudng c6 wu diém: d6 1a hdn hop bd sung dinh dudng c6 tinh chat
xuc tac dbi véi vi sinh vat da co6 1am ting sd lugng vi sinh vat da co nén co loi cho cac
qué trinh Ién men, ngoai ra con tang lugng protein cung cap cho vat chii. Banh dinh
dudng con bd sung khoang, d& van chuyén va st dung va dic biét han ché nguy co ngd
ddc uré.

Bang 48. Mt s6 cong thirc banh dinh dudng & nuwéc ta

Cong thue 1 Cong thuce 2 Cong thuce 3
Ri mat 52% Rimat 25% Rimat 40 %
Bot ba mia 20 % BOt ba mia 30%  BOt ba mia 30 %
Bot day lac 20% Cam 15%  Cém gao 10 %
Uré 3% Uré 10% Ure 4%
H. Hop khoéng 1%  Xac men 14%  H.Hop khoang 1%
Mubi dn 2% CaO 6% Mudi an 5%
Voi bot 2% Bot san 10 %

Tuy diéu kién timg ving nguyén lidu va ty 1& cac loai trén co thé thay doi.
2.2. Mot s6 axit amin 13 “ yéu t6 han ché”

“Yéu t6 han ché” ctia mot thirc 4n 13 axit amin ma sé lugng khong du da han ché
su loi dung nhitng axit amin khéc cua thirc an do. Axit amin thiéu nhiéu nhét so v4i nhu
cau va lam giam hiéu suét protein 16n nhat duoc goi 1a “yéu t6 han ché tha nhat” va cu
theo cach dinh nghia nay thi c6 “yéu té han ché tht hai”....

2.3. Nguyén tac bo sung axit amin cong nghiép

- Chi b sung “yéu t6 han ché”, bd sung “yéu t6 han ché thi nhat” roi méi bd
sung “yéu t6 han ché thtr hai”. Néu lam nguoc lai thi c6 hai (sinh trudng gidm, tiéu tén
thirc an tang...)

- Co thé chi tong hop protein tir mot méu axit amin can d6i. Bo sung axit amin
han ché dé tao su can dbi, néu bd sung axit amin khong han ché thi lam mat su can doi.

V6i khau phan cho ga chira d6 tuong va ngii cdc thi yéu t6 han ché thu nhét 1a
methionine, v&i khéu phén cho lon chira kho dau lac va ngi cdc thi yéu t6 han ché thu
nhét 1a lysine. Cac yéu t6 han che khac cua hai loai khau phan trén c6 thé 1a tryptophan
hay treonine tiy theo loai ngii coc dd dugc dung (ngd thiéu triptophan, bot my thiéu
treonin...).

Trong thuc té san xuét c6 hai loai axit amin coéng nghiép dugc dung phd bién 1a
lysine va methionine. Dung axit amin cong nghiép c¢6 uu diém:

- Thay thé duoc mot phan thirc an gidu protein dat tién nhu bot c4, kho dd twong.

1 kg bot ca 65% = 0,65 kg kho dd tuong + 0,15kg bot xuong + 0,125kg md
dong vat + 0,015kg methionine hodc 0,992kg ngo6 + 0,008 kg methionine = 0,81kg kho
dd twong + 0,19kg m& dong vat.

- Pon gian héa thanh phan nguyén liéu trong khau phan.
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- Giup lap nhing khau phan dém dac hon.

Do tién bo cta di truyén va chon gidng, gia cam va lon c6 toc do sinh truong rat
nhanh doi hoi khau phan phai giau nang lugng (khiu phan cao ning) bang cach bd sung
thém dau, m&. Tuy nhién, nhimg khau phan nay chi c6 hiéu qua khi can bang axit amin
dat muc t6i wu.

III. THUC AN BO SUNG KHOANG

Khoéng 1 nguyén liéu chu yéu trong qua trinh trao doi chét, hinh thanh nén té bao
xuong. Khoang bo sung gém hai loai: khoang da lugng va vi lugng

3.1. B sung khoang da lwong

B sung Ca

Cacbonat canxi hay phan c6 t6i 40% Ca, dugc dung kha phd bién. V6 hén c6 30 -
35% Ca, rat thich hop cho ga mai de.

Ngoai ra, cac nguén khac nhu: Da voi c6 32 - 36 % Ca, bot vo so chira 33 % Ca,
VO tring cing dugc dung dé b6 sung can xi cho gia cam & dang bot hic dang vo bop nat
va ngoai ra cac nguon khac nhu san ho, da tram tich & bién.

B6 sung P, va bo sung Ca va P

- Bot xuong: bot xuong dugc ché bién tir xwong dong vat, bot 6 mau tring xam,
chitra 26 -30 % Ca va 14 - 16 % P, ngoai ra trong bot xuong con chira cic nguyén to da va
vi luong khac.

- Tro cui: tro cui 12 ngudn bd sung khoang rat t6t cho lon con dé kich thich qua
trinh tiéu hoa. La san pham thu dugc sau khi ddt cui va 14 cdy tro ciii chira 18 - 20 % Ca;
9,4 % Na; 7,2 % K; 7,1 % Mg va nhiéu nguyén td vi lugng khac.

- Bot photphorit : Ca3(PO4), con goi 1a photphat canxi chtra 32 % Ca va 14 % P
va dudi 0,2 % F.

Photphat canxi gom cdc loai:

- Photphat monocanxi chtra 22 - 24% P va 16 - 18% Ca, photphat dicanxi chtra
17 - 18% P va 22 - 25% Ca, photphat tricanxi chira 15 - 19% P va 25 - 35% Ca. Photphat
monocanxi va dicanxi c¢6 ngudn P dé déng hoa hon photphat tricanxi (d¢ hoa tan cua
photphat tricanxi trong axit citric 2 % bién dong tir 30 - 90%, tiy nguon gbe).

Tat ca cac mudi photphat khong dugc chira trén 0,2% fluor néu dung 1am thirc an
gia suc.

Photphat natri gom cé cdc loai:

- Tripolyphotphat natri (chira 25% P, 34% Na c6 tén 1a gobaphor 25), rat dé hoa
tan trong nude va dé dong hoa.

- Disodium photphat (Na,HPO, chtra 10%P va 13%Na) va monosodium photphat
(NaH,PO4 chtra 24% P va 16% Na).

Bo sung Mg
’ - Mubi magié (sulphat, chlorua, cacbonat) thuong dua vao hdn hop khoang hay da
liém.

- Dolomit 12 mubi cacbonat Mg va Ca (10% Mg va 24% Ca), loai nay c6 do dong
hoa kém nén it dung.

-Litotam (Lithothamne) mdt loai tdo chira Ca, Mg va Si (33% Ca, 4,3% Mg, 1,7%
Si va cac nguyén t6 vi khoang - ¢o t6i 30 vi khoang). Pay 1a ngudn khoang hitu co co
thanh phan hoa hoc phirc tap nhung dé dong hoa.

B6 sung mudi in ( NaCl)
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Mubi an thuong & dang tinh thé mau tréng, tan trong nudc chira 30% Na va 57%
ClL. Mudi an dugc dung bd sung trong khau phén thirc an cua tat ca cac loai gia suc.
Luong mudi an bd sung vao khau phan phu thudc vao khdi lugng, loai gia stc, ning suat
ctia chung va thanh phan thirc n trong khau phan.

3.2. B6 sung vi khoang

Cac dang mudi vi khoang khac nhau c6 do 191 dung khac nhau, cho nén khi dung
phai lwa chon. Cac mubi sau day c6 thé dung:

CoCO3, CoS04.7H,0, Co(CH3CO0),.4H,0 dé bd sung Co.

CuS04.5H,0, CuCO; dé b sung Cu.

FeS04.5H,0 dé bd sung Fe.

ZnS04.6H,0, ZnCO; dung dé bd sung Zn.

MnO,, MnSO4.4H,0 dung dé bd sung Mn.

KI bb sung L.

B sung vi khoang cho lon c¢6 thé tham khao nhu cau sau (bang 49):

Bang 49. Nhu ciu, mic cho phép va mirc ddc mot sé6 khoang déi véi lon

Nguyén t6 Nhu cau Muc cho phép Mirc doc
(mg/kg thirc dn) (mg/kg thirc dn) (mg/kg thirc dn)
Cu 10® 100 250
Fe 80 1000 4000
I 0,2 - -
Mg 400 - -
Mn 40 80 500
Zn 50 1000 2000
Se 0,1 - 5

(1): Nhu cau cho lon con; (2): Khau phan nhiéu Ca nhu cdu sé cao hon

Pbi voi gia suc nhai lai, khdu phan cha yéu 1a thirc 4n xo thé, ham lugng N,
khoang,vitamin va gluxit dé tiéu thap Thirc an xo thd thuong khong du cac loai khoang
va vitamin can cho qué trinh sinh tong hop va hoat dong cua vi sinh vat da co. Cac loai
khoang thuong thleu thuong la Ca, P, Cu, Zn, Mn, Fe va S. Trong cac nguyén t6 do, P va
S 1a hai nguyén t6 rat quan trong c6 anh huéng 16n dén sy phat trién ctia vi sinh vét da co.
Theo nghién ciru clia cac tac gia Chnost va Kayouli (1997), hon hop khoang sau day sir
dung dé bd sung trong khau phan chira rom.

3.3. Tinh to4n nhu ciu khoang b sung
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Mubn tinh nhu cau khoang b6 sung vao khau phan phai dua vao nhu cau ctia moi
loai gia suc dbi voi timg nguyen t6 khoang va ham luong cua nguyen t6 d6 trong thirc 4n.
Ham lugng cac nguyén td khoang trong thirc an b6 sung duoc thé hién dudi dang nguyén
t6 (hodc dudi dang hop chét). Pé quy dbi cac dang hodc dé tinh toan luong nguyén tb

trong thic &n b6 sung
khoang c6 the s dung cdc | ppanp phén hén hop khoang
loai khoang khéc nhau | o ’
(Bang 40).

ba luong
3.4. Sw ng doc cac nguyén
t vi lwgng khi cho dn qua Ca,HPO,.2H,0 (dicanxiphotphat)
lidu S

NaCl (mudi an)

B6 sung cic nguyén 26

t6 vi lugng vuot qua nhu cau MgS0,10 H,0
va muc chiu dung tdi da cua 9
con vat déu gy ra tic hai. NaS0,10 H,0
Néu lugng khoang su dung 7
vuot qua muc chiu dung s€ | ruy huynh
gay ra tir vong, & lieu lugng 1
cao nhung du6i muc chiu | vi luong 2
dung c6 the 1am gidm nang | Thanh phdn vi luong %
suat cua con vat va gy ngd | znso,7H,0
doc tich luy. Vi vay, luong 47,40
khoang bd sung chi du dé MnSO,.H,0
dap ung nhu cau cua con 23,70
vat. Tuy nhién, & mot sd | FesS0,7H,0

truong hop khi st dung vi

khoéang liéu cao co thé ting kha ning ting trong, giam chi phi thirc an. Vi du vé viée
nghién ctru str dung CuSO, lam thtc dn b sung. O Anh (1950), khi nghién ctru nhu cau
Cu ngudi ta di thir liéu cao vuot nhu cau 40 -50 1an (twong tmg 200 -250 mg Cu/kg thirc
an) cho lon thit cho thay lon khong bi ngd doc ma con ting trong nhanh hon 16 d6i chimg

6 -8 %, loi dung thirc an tdt hon dbi chung 4

-5 %. Nguoi ta nhan thay khi sir dung liéu

cao Cu cho vao thirc an c6 nhimng hién tuong gidng nhu sir dung khang sinh liéu thap dé

kich thich tang trong.

Khoang dugc bd sung bang nhiéu ngudn khac nhau (bang 50), chiing ta cAn quan

tam dé giam tinh doc.

Bang 50. Ngudn thirc in bo sung khoang

THxC AN B6 SUNG KHOANG

Ham luong nguyén t6
(g/100g)

D¢ tan trong nudc
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Phén canxi cacbonat (CaCO3) Ca-37 Khoéng tan
ba voi Ca-32-36 Khong tan
Bt xuong Ca- 26-30; P- 14-16 Khong tan
Bot photphorit [Ca3PO,),] Ca-32; P-14 Khong tan
Photphat khtr flo {Ca3(PO4),} Ca-34-36; P-16 -18 K1A’16,r1g tan
Canxi hydro photphat [CaHPO42H,0] Ca-22-27; P-16 Rat it tan
Canxidihydro photphat [CaH,PO,2H,0]  Ca-17; P-27 Tan
Natridihydro photphat [NaH,PO42H,0] ~ P-22; Na-16 Tan
Natrihydro photphat [NaHPO,2H,O] P-9; Na— 13 Tan
Amoni hydro photphat [(NH 4),H POy4] 5'52 ’ Ea_lzlo %an
Amonidihydro photphat [NH 4H ,PO4] b an
Mudi Na-30; C1-57 Tan tot
udi an (NaCl) S-10: Me-60 Tan
[Na; SO, .10 H,O]MgO > V& !
Fe- 20 Khong tan
FeSO47H,0
Co-21 Tan
COSO47H20
Co-24 Tan
COC126 H2O
Cu -25 Tan
CU.SO45H20
Mn-23 Tan
MnSO45H,0
Zn-22 Tan
ZHSO47H20
. I-76 Tan
Kali iodua ( KI) Mo- 36 Tan
Natri molypdat (Na,Mo4.2H,0) Se-45 Tan

Natri selennit (Na;SeO3)

Anh huéng cta bo sung CuSO, & lon sau cai sita ¢6 hiéu luc cao nhat va giam dan
khi ngay tudi cua lon tang 1én. Khi sir dung CuSO, cho lon 4n ngudi ta thay thanh rudt
cta lon ciing mong giéng nhu khi cho dn khang sinh. Mot phat hién khac 1a Cu ™ ciing
nhu cic ion hoa tri hai khac nhu Ca ™", Mg ™ ¢6 tac dung hoat hoa enzyme Trypsine va
Chymotrypsine cta tuyén tuy, no giup cho tiéu hoa chit dam duoc tot hon (Kakuk T. va
Schmidt J., 1988).

D01 v6i gia cAm, sir dung CuSOy liéu cao khong c6 tac dung. Dbi voi gia stic nhai
lai rit man cam voi Cu lidu cao. Gia stic nhai lai c6 thé trang doc ¢ lidu so véi lidu caa
lon va gia cam. Dic biét ctru c6 thé bi trung doc Cu o lidu 12 ppm.

Khi cho lon dn Cu lidu cao thi ham luong Cu & trong gan ciing ting 1én, nhung né
khong gay nguy hiém cho nguoi tiéu thu néu nhu trude khi giét thit 10 ngdy nging cho
lon an Cu.

Bang 51. Lieu chiu dung va li€u gay doc ciia Cu doi voi gia sic gia cam

Loai gia suc Liéu c6 thé chiu dung duoc (ppm) Liéu gy ngd doc( ppm)

Ga 250 3000
Lon 250" 500
Bo 50 115
Clru ? 12

“Néu khau phan an nghéo protein dong vt thi & lieu 250 ppm Cu c6 thé gdy ddc cho lon
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Dé an toan, nguoi ta s dung lidu Cu tir 100 - 150 ppm lam liéu kich thich ting
trong cho lon, tuy nhién chi ap dung cho lon thit chtr khong duoc st dung trén lon giéng.
O lon nai khi st dung ham lugng Cu cao, lgn nai c6 hién tugng thiéu sit do co sy canh
tranh gitra Fe va Cu tich tu trong gan 1am cho bao thai bi thiéu mau, gy ra tinh trang sy
thai. Hién nay, nhiéu nudce c6 chin nudi nhiéu gia stc an cd nhu ciry, dé, ho cAm sir dung
lidu cao Cu dé kich thich ting trong cho lgn vi lon an nhiéu Cu thi trong phan va chat thai
s& chita nhidu Cu - chit thai rdn. Khi sir dung phan d6 bon cho cay trong lam Cu trong
cay s& ting cao co thé gy ngd doc cho gia stc dn co nhét 1a ciru.

IV. THUC AN BO SUNG VITAMIN

Vitamin thuéc nhom vi dinh dudng (micro-nutrient). Vitamin la hop chét niru co
c6 phén tur lugng tuong d6i nho, c6 trong co thé véi sd luong rét it, nhung khéng thé
thiéu duoc, vi nd ¢o vai trd quan trong 1a tham gia nhém ghép trong nhiéu hé théng
enzyme, x{ic tic cac phan (mg sinh hoc dé duy tri moi hoat dong séng binh thuong nhu:
Sinh trudéng, sinh san, bao v¢ co thé va san xuét cac san phém chan nuoi...

Moi su thiéu hyt vitamin déu dan dén rdi loan trao ddi chat, gy hai cho dong vat.
Vitamin khong phai la nguon nang luong, nhung ching tham gia vao qua trinh chuyén
d6i thirc dn sang dang d& hap thu dbi vOi co thé, vi vay vitamin dugc goi la chat khong
thay thé trong dinh dudng. Chi c6 mot s6 rat it vitamin c6 thé tong hop trong co thé gia
stic voi s6 lwong rat nho, con da s6 duge tong hop trong cdy, ¢ va dua vao co thé cliing
v6i thirc an. Vitamin c6 tinh chat ddc hiéu riéng, mdi loai vitamin c6 mdt tac dung déc
hiéu dén moét loai phan tng nhit dinh trong co thé, nhung vi co thé 1a mot khoi thong
nhat, nén tat yéu s& anh hudng gian tiép dén tat ca cac hoat dong khac cua co thé. Néu
thiéu loai vitamin nao do, trudc tién anh huong dén su phat trién cua co thé, la giam khéi
lwong, giam ning suit, giam kha ning chdng bénh.. va sau dé dién ra cac triéu ching dic
hiéu cua sy thiéu hut vitamin nay.

Mubn ting kha ning st dung cic chat dinh dudng thirc dn va khic phuc nhing
hién twong bénh 1y do thiéu vitamin gay ra, thuong phai bd sung vao thirc in hdn hop mot
luong vitamin hodc & dang vitamin thd, vitamin tinh khiét hodc vitamin tong hop (premix
vitamin) trén co s& thoa mén nhu ciu co thé vé vitamin.

Do c6 hoat tinh sinh hoc cao, vitamin c6 thé phat huy tac dung ngay voi nhiing
lidu lugng rat nho. Do d6 khi bd sung vitamin vao khau phén, phéi theo dung chi dan
trong d6 ghi rd hoat tinh va liéu str dung chiing ddi véi ting loai gia stc, gia cam. Viéc
b6 sung vitamin dudi dang premix vitamin 13 hdn hop dong nhét cua cac loai vitamin A,
D, E, By, By, Biy, PP.. khang sinh, thube phong bénh, axit amin thiét yéu, chét chéng 0-xy
hoé... Nhiéu loai premix cho ga thit, ga d¢, cho lon con, lgn hiu bi , lgn thit, lon néi.. da
duoc san xuat ¢ nude ta va nhiéu loai duoc nhap tir nudc ngoai.

V. KHANG SINH

Niam 1929, thé giéi tim ra khang sinh, dén nim 1940 thi khang sinh dugc dung
rong rdi vao viéc chira bénh cho nguoi va gia stic. Dén nim 1949, ngudi ta con phat hién
ra rang sit dung khang sinh véi liéu luong rat thip so véi lidu dé chira bénh vao thic n
cho gia suc thi khong nhitng han ché nhiéu bénh truyén nhim ma con lam cho con vat
16n nhanh, cho nhiéu thit, nhiéu trimg. Sau phét hién nay khang sinh dugc dung phd bién
trong chan nudi. Gan day xuit hién mot sd thudc khang sinh dugc sir dung nhu 13 chét
kich thich sinh truong c6 thé mot phan 1a nguyén nhan cia viée ting tinh khang thude cta
vi khuén, sirc khang co thé c6 & cac vi khuan gy bénh cho nguoi va dong vat va ciing c6
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thé 1a ngudn gdc ctia mot vai hién tuong ngd doc thie an. Viée sir dung khang sinh trong
chan nudi ngay cang dugc tranh ludn boi vi day la mét trong nhiing nguyén nhan lam
mét di hiéu qua ctia mot s thude khang sinh trong diéu tri trong nhan y va tha y.

5.1. Tac dung cia khang sinh sir dung véi muc dich dinh duwdng

Khang sinh ¢6 tac dung kich thich sinh truéng. Lon an thirc dn ¢6 bd sung khang
sinh tang trong hon ddi chimg 15 - 20%, ga 7 - 15%, bé 4 - 5%, khang sinh con lam ga
mai dé nhiéu trimg hon (9 - 10%) va ting ty 1é nd cua tring.

Khang sinh giup cho con vat khée manh, han ché ¢oi coc, han ché bénh tiéu chay
va rdi loan tiéu hoa.

Khang sinh 1am ting hiéu qua str dung thirc dn. Ngudi ta tinh rang, néu thirc dn co
thém khéang sinh thi ¢ ting 100 kg thé trong tiét kiém dwoc 15 - 20 kg thirc n.

Hién nay, viéc bd sung khanh sinh vao thirc an chi ting mic ting trong 3- 5%,
giam chi phi thirc dn khoang 5%, mot sd truong hop con thap hon. Nguyén nhén 13 giam
hiéu luc cua khang sinh do diéu kién chan nuoi duogc cai thién, ché do dinh dudng duogc
dam bdo, cham s6c quan ly va chuéng trai t6t hon trude, mat khac do viéc sur dung
thudng xuyén khanh sinh 1am cho vi khudn lon thude, mat hiéu lyc cta khang sinh.

Co ché tac dong chu yéu ctia khang sinh 1a liéu thap trong thirc an khang sinh wc
ché sy phat trién cua vi khuan c6 hai trong duong rudt, ting su tiéu hoa hip thu dudng
chat trong thtrc an. Tinh nhay cam ciia vi tring gay bénh véi khéng sinh cao nén né bi trc
ché khong phat trién va gy bénh, thanh rudt non mong va moc du 16ng nhung, tao diéu
kién hép thu thire an tdt hon , do vay tang kha nang 191 dung thirc an hon nén da cai thi¢n
tang trong va hi¢u qua str dung thirc an.

e Diéu kién chin nudi anh hudng dén khang sinh
- Méi truong chan nudi: Chué)ng trai va thirc an néu kém vé sinh, khau phﬁn thirc an
khong can ddi, nuoi dudng kém thi hi€u luc khang sinh s€ cao hon. biéu kién vé
sinh tuong dbi kém khéang sinh c6 tac dung manh hon so véi diéu kién vé sinh tt. Nguoi
ta thdy rang lon nudi & chudng cii cho 4n khang sinh (loai auromicin) ting trong cao hon
lon khong an khéang sinh 0,15 kg/con/ngdy, chénh léch nhau 34 %. Nhung lon nudi ¢
chudng méi cho an khang sinh shi ting trong cao hon ddi chimg 0,05 kg/con/ngay, chénh
léch nhau 3%.

- Tudi gia suc: Gia suc non, strc dé khang yéu sir dung khang sinh s& cho hiéu lyc cao hon
gia suc truong thanh ddi voi lon, ga con, bé va ctru con. Lon con, bé con , ga con sir dung
khang sinh bd sung vao thirc an c¢6 hiéu luc cao hon cac giai doan khac.

- Loai gia stic khac nhau, hi¢u qua su dung khang sinh khac nhau. Khang sinh khong co
tac dung ddi voi loai nhai lai truong thanh, tho va vit. Gia stc tiét sita nhu bo sira, lon nai
dang tiét sita, khang sinh c6 tac dung khong rd rang. Ddi véi nhiing loai dong vat nay
khong nén bo sung khang sinh vao khau phan.

e Céch str dung khang sinh
- Dung liéu thap dé kich thich tang trudng, ting ning suat & dong vat. Tuy theo loai
khang sinh ma liéu dung khac nhau, nhung trong khoang 15 -30 mg/ kg thirc dn hay 15 -
30 g/1 tan thirc an (chi nhitng loai khang sinh dwoc phép sir dung bd sung trong thirc in).
- Dung dé phong bénh khi bi Stress thuong dung ¢ lidu cao hon liéu kich thich sinh
truong khoang gap 10 lan. Thoi gian khong quéa 5 ngay. O ga nhimg truong hop Stress
can phai st dung khang sinh dé phong bénh nhu: Luc van chuyen chuyén ga tir dét 1én
16ng, tir 16ng xudng dat, liic chung véc xin... O lgn: lic van chuyén di xa, chuyén chd &
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moi, lic cai sira. Hiéu qua tot khi khi két hop khang sinh va vitamin (thic dn chéng
stress: antistress hodc preventive ration).

- Dung khéang sinh dé diéu tri: liéu cao hon liéu phong gap 3 - 4 1an. Thoi gian 3 -5 ngay
tiy loai khang sinh. Sau khi gia stc chita tri bang khang sinh khoang 2 tuin méi duoc
giét thit dé tranh ton du khang sinh trong thit.

Tuy nhién, trudc khi giét thit do 1 - 4 tuan, tuy theo loai khang sinh, khong duogc
sir dung cho gia stc dé tranh tén du trong thit. O My, qui dinh thoi gian ngimg khang
sinh trudc khi giét thit nhu sau:

Loai khang sinh ~ Liéusordung  Thoi gian nglmg khang sinh trudce

khi giét lon
Apramycin 150 g/1 tan TA 28 ngay
Oxytetracyline 10 Mg/ LB 5 ngay
Tiamulin 35 g/1 tan 2 ngay
200 g/ 1 tAn 7 ngay
Timicosin 181 - 363/ 1 tan 7 ngay

O My, trudc nam 1995 FDA cho phép nhiéu loai khang sinh da duoc sir dung
trong thirc an chan nudi, sau day la mot so loai dugc st dung trong thirc dn chan nuobi
(bang 52).

Bang 52. Cac loai khang sinh va thudc sir dung trong thirc in chin nudi & My

Tén céc loai thudc  Céc giéng, Loai dong vat Muc dich st dung

Amprolium Ga, ga Tay, bé, bo sita Kiém soét cau trung
Apramycin Lon Kiém soat cau trung
Axit arsanilic Ga, ga Tay, lon Cai thién ting trong, sic tb
giam chi phi thtrc dn
Bacitracin kém Ga, ga tay, ga dé tring Cai thién tang trong, giam chi phi thirc an
Lon, bo, chim tri, Cut
Bambermycine Ga, ga tay, lon Cai thién tang trong, giam chi phi thirc an
Carbadox Lon Cai thién tang trong, gidm chi phi thirc dn
Chlortetracycline  Ga, ga tay Cai thién tang trong, gidm chi phi thuc an
Vit Kiém soat tu huyét tring
Bé, ctru, ngua, lon Cai thién tang trong, giam chi phi thirc an
Erythromycine Ga, ga tay Phong ngtra bénh CRD
Licomicin Ga, lon Tang sinh trudng, gidm chi phi thirc an
Oxytetracycline Ga Kiém soat bénh CRD, phong bénh tu

huyét tring, cai thién kha ning san xuét
tring, giam chi phi thic an, phong bénh
viém gan truyén nhiém cua gia cam

Ga tay Téang sinh trudng, gidm chi phi thic an
ci thién kha nang san xuat tring.
Kiém soat bénh viém xoang, viém khép
truyén nhiém

Lon, bé, ctru Cai thién sinh truong, gidm chi phi thuc
an, phong bénh viém rudt do vi rit.
Bo thit Cai thién sinh trudong, giam chi phi thic

an, giam ap xe gan, phong bénh tiéu chay
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do vi khuan

BO sita Phong bénh tiéu chay do vi khuan, giam
viém va
Penicillin Ga Cai thién sinh truong, gidm chi phi thuc

an, phong bénh CRD y
Lon, chim Tri, chim Cut  Cai thién sinh truong, giam chi phi TA

Thiabendazole Bo, ctru, dé Kiém soét ky sinh tring duong rudt
Lon Phong giun diia
Tiamulin Lon Cai thién sinh trudng, giam chi phi TA
Kiém soat bénh kiét ly.
Tylosin Ga Cai thién sinh trudng, giam chi phi thic
an, phong bénh CRD
Lon Cai thién sinh truéng, giam chi phi TA
Kiém soat bénh kiét ly.
Bo Gidm viém é&p xe gan
Virginiamycin Ga, ga Tay Cai thién sinh truong, giam chi phi TA
Lon Cai thién sinh truéng, giam chi phi TA
Kiém soat bénh kiét ly
Zoalene Ga, ga Tay Phong bénh ciu tring

Liéu dung cho cac loai gia stic nhu sau:

Lon nho 20 - 50 g/tan thtc an.

Bé 20 g/tan thirc an

Ga con 10 g/tan thirc an

Khi dung khang sinh véi liéu cao (liéu diéu tri) khang sinh s& xuat hién trong
mau. Nhirng ion kim loai hoa tri 2 han ché sy hép thu ctia khang sinh. Vi du:

Tetraciline + Ca*" ----> phuc khong hoa tan, do vy su hip thu bi giam.

Dé khic phuc tinh trang nay can phai giam thip luong Ca khau phan hodc bo sung
axit terephtalic hay tetrasodium ethylen diamin tetraxetat vao khau phan.

5.2. Nhirng han ché ciia viéc sir dung khang sinh

Ngay nay rat nhiéu nudc trén thé gidi, dac biét cac nude ¢ chau Au da cam ding
hozc han ché dung khang sinh b sung vao thirc dn chin nuéi vi nhitng 1y do sau:

- Khi ¢6 khang sinh thuong xuyén trong thirc an co thé khong san sinh stc dé
khang dé chdng lai vi tring, do do st dé khang cua dong vat giam.

- Vi khuan gay bénh tlep xuc voi khang sinh liéu thap sé& thich ing, c6 mot sd bién
dbi, thay d6i cau trac ADN dé chéng lai khang sinh.

- Ton du khang sinh trong san pham dong vét co hai cho sirc khoe ctia ngudi. Do
khang sinh tao ra sy dé khang khang sinh véi nhing vi khuan gay bénh cho nguoi, vi vay
viée diéu tri bénh & ngudi gip kho khin. Mot s6 loai khang du ton du trong san pham
dong vat da gay ung budu cho nguoi, vi du: carbadox, olaquindox thudc nhom chat hoa
hoc quinolon (Commission Regulation EC sb 2788/98). Theo bio céo ctia Gounellec
(1972) ¢ vién Han 1am Y hoc Paris thi ton du ctia khang sinh thay c6 & 58% thit lon, 36%
thit bé va 7% & thit bo. Ton du khang sinh 1am xudt hién vi khuan khang khéng sinh, gay
ddc (nhu tetracilin d6i véi xuwong va ring cua thai va tré nho), gay di tng.

Nhimng cong trinh nghién ctru ctia Anderson (Anh) di chi ra ring Salmonella-
typhi-anaurium gdy nguy hiém cho ngudi (thdm chi gy tr vong) va khang sinh khong c6
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tac dung tri n6. Ding khang sinh véi liéu thip va lién tuc da lam xuat hién vi khuan
khang lai khang sinh. Nguoi ta cling phat hién ra tinh chat khang khang sinh duoc di
truyén tir vi khuan nay sang vi khuan khac bang mot chat trung gian c6 tén 1a “plasmide”.

Su ting sb luong cac dong vi khuan khang khang sinh cang dang so hon khi ma
ngdy nay ngudi ta dwa vao san xuat nhitng ché pham chtra hdn hop nhiéu loai khang sinh
v6i lidu rat thap. Nhitng ché pham nay lam ting nhanh cac dong vi khuan khang khang
sinh, tham chi khang dugc nhiéu loai khang sinh.

- Dung khang sinh con khong t6t & chd khang sinh khong nhimng loai bo cac vi
khuén c¢6 hai ma con loai bo ca vi khuan c6 ich trong duong tiéu hoa. Cac gidng vi khuan
co ich trong duong rudt nhu Lactobacillus, Lactoccoccus, Bifidobacterium, Pediococcus,
Leuconostoc.. thudng st dung ngudn dinh dudng 13 carbonhydrat 1én men sinh ra axit
lactic 1a chu yéu c6 tac dung giam d6 pH duong rudt, uc ché vi khuan 1én men thdi gay
phén huy protein. Khi s dung khang sinh dé trc ché vi khuan gay bénh trong dudng tiéu
hoa c6 thé ton thuong dén mot sb loai vi sinh vat hitu ich 1am anh huéng dén su 1én men
sinh axit hitu co (bang 53).

Bang 53. Anh huéng clia mdt s6 loai khang sinh 1&n sy san sinh axit lactic trong
dwong rugt (mmol/lit)

Dién giai Diéu Rudtnon  Tong cong %
L6 Poi chimg 5.45 40.11 45.56 100
Flavomycin (2 ppm) 4.32 36.16 40.48 88.80
Lincomycin (4 ppm) 545 22.16 27.61 60.60
Bacitracin (50 ppm) 3.33 8.16 11.49 25.20
Virginamycin (15 ppm) 1.36 6.36 7.72 16.90

Nguén: Intervet Co., 2000)

Hau qué cta viée sit dung khang sinh thuong xuyén trong thirc dn dé phong bénh
tiéu chay lam pha v& can bang tur nhién cua h¢ vi sinh vat duong rudt, lam giam hiéu qua
diéu tri cua khang sinh khi gia stic mic bénh. Ngoai ra s& hinh thanh nhiéu loai vi khuan
khang thudc gy kho khan cho cong tac diéu tri bénh, ting mirc d6 thai salmonella,
clostridium trong phén tang nguy co dich bénh.

Khang sinh t6n du trong san pham chin nudi gay hai cho sirc khoé cia nguoi tiéu
dung co thé xdy ra nhu sau :

- Mot s6 nguoi man cam, co thé di ing voi khang sinh khi tiéu thu thit ¢6 sy ton
du cua khang sinh.

- Mot s6 loai khang sinh tong hop c6 nguon gdc tir quinolon nhu: Olaquidox,
Carbadox,Norfloxacin.. ton du trong thuc pham c6 thé gy ung thu trén nguoi.

- An san pham t6n du khang sinh thuong xuyén s¢ gy ra rdi loan khu hé vi sinh
vat dudng rudt trén ngudi, s& tao nhitng loai vi khuan giy bénh trén nguoi khang lai
khang sinh.

Nhitng dwoc phidm thii y va cic hop chit hoa dwge ciia né cim sir dung hoic trong
diém giam sat khong ché sir dung trong chin nudi & cic nudéec.

Qui dinh ctia hoi dong EU s6 282198 ngay 17/12/1998 thi nhitng khang sinh sau
day tiép tuc bi cam sir dung trong thirc an gia stic nhu: Zn-Bacitracin, Tylosinphosphate,
Virginiamycin, Spiramycine, do nhitng loai khang sinh nay rat d& dang tao ra nhitng dong
vi tring gy bénh khang lai khang sinh, tir d6 viéc diéu tri nhiém khuan trd nén khé khan.
Nhimng khang sinh c6 nguén gbc téng hop hoéa hocnhu Carbadox, Olaquindox thudc
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nhom chét hoa hoc quinolon cling dé bi hoi ddéng EU c4m st dung trong thirc n gia suc
(Quyet dinh sb 2788/98 ngay 22/12/98) do no la tac nhan gay ung thu cho nguoi. Thuy
Dién ciing dé nghi cam ludén monensin sodium va salinomycin sodium (thuéc nhém
inophore) thudc tri cau tring ga.

Bang 54. Cac loai thudc va khang sinh ciam sir dung & Viét Nam

STT Tén héa chit va khing sinh cAm sir dung ¢ Viét Nam

1 Chloramphenicol (Tén khac: Cholormomycetin, Chlonitromycin, Lavomycin,
Chlorocid, Leukomycin)

2 Furazolidon va mét sb dan sudt nhém Nitrofuran (Nitrofuran, Furacilin,
Nitrofurazon, Furacin, Nitrofurantoin, Furoxon, Orafuran, Furadonin,
Furadantin, Furaltadon, Payzone, Furazolin, Nitrofumethon.Nitrofuridin,
Nitrovin)

3 Dimetridazole (Tén khéac: Emtryl)

4 Metronidazole (Tén khac:Trichomonoacid, Flagy, Klion, Avimetronid)

5 Dipterex (Tén khac: Metriphonat, Trichlorphon, Neguvon. Chorophos,

DTHP); DDVP (Tén khac: Dichlorvos, Dichlorovos)

S6 29/2002/ OP- BNN, ngay 24/4/2002.
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Thang 7/2003, EU da thong qua quyét dinh vé kiém tra va sir dung cac chat bd
sung trong thirc an gia suc, dén thang 1 nim 2006 s& cam tat ca cac loai khang sinh cho
vao thirc an. O nudc ta ngay 20 thang 6 nam 2002 trong quyét dinh 5O 54/2002/Qb- BNN
ciia B6 Nong Nghiép va Phat trién Nong Thon " vé cAm san xudt, nhap khau, luu théng

Bang 54. Danh muc dugc dugc phdm tht y va céc hop
chdt hod dugc clm s dung hién nay trong chdn nudi & céac
nudc.

I. Lién minh chau Au

1. Avoparcin 16.
Dimetridazole
2. Ronidazoie
17. Nicarbazin
3. Carbadox
18. Stilbenes, mubdi va este cua
4. Olguindox
né nhu: Diethystilbestrol
5. Bacitracin Zine (Clm ngdt bd sung trong 19.
Antithyroid agent, vi du
thic an chan nudi)
nhu: Thiamazol; Propranolol...
6. Spiramycine (Cém ngdt bd sung trong 20.
Steroics, vi du nhu:
thtc an chan nudi)
Estradiol; Testosterone...
7. Virginiamycin (Cé&m ngdt bd sung trong 21.
Resoreylic acid lac- tone
thtc an chan nudi)

22. Loai gady hung phén:
8. Tylosin Phosphate (Cam ngdt bd sung trong

Agonists nhu: Clenbutenol;
thtc an chan nudi)
Stalbutamol; Cimaterol...
9. Ariprinocide
23. Aristolochia.spp.va cac
10. Dinitolmide
san phdm cua nd
11. Ipronidazole
24. Chroramphenicol
12. Meticlopidol
25. Chloroform
13. Meticlopidol/Mehtylbenzoquate
26. Chrorpromazine
14. Amprolium
27. Colchicine
1R NmrmrAl d1am / T+hAarnahha+ A

va su dung mot sb loai khang sinh, hoa chét trong san xuét va kinh doanh thirc dn chan

15



nudi "gom 18 loai trong d6 c6 2 loai khang sinh: Chloramphenicol va Furazolidon (bang
54).

VI. PREMIX

Premix 1a tir ghép cua pre nghia la trude va mixture 1a pha tron, co6 nghia la mot
hén hop dugce tron trude. Do cac nguyén t6 khoang vi luong (sit, dong, kém, mangan, iot,
selen...) va cac loai vitamin can thiét cho dong vat chiém s6 luong rat nho trong thirc an
nén thudng duge tinh bang miligam (mg) trong 1 kg thirc dn hodc ppm (phan tri¢u- part
per million). Vi vdy, trong pha tron thirc dn, cac nguyén t6 khoang vi luong va cac loai
vitamin thuong duoc tron trude voi chat phuy gia (chat mang). Premix 1a mot hdn hop ciia
mot hay nhiéu vi chat cung voi chét pha lodng (con goi la chat mang hay chat dém). Nhu
vy, premix co hai loai chat, d6 14 hoat chat va chit mang. Dé cho hoat chit va chit mang
déu véi nhau can nhitng diéu kién sau:

- Chat mang va hoat chét phai c6 kich thuéc nho va twong ty nhu nhau dé hoat
chat phan tan déu trong chit mang (cac hat nho c6 kich thudc 0,1 - 0,3 micron nhu
riboflavin, niacin hay pantotenat canxi dé bi phén tan hon cac chit c6 dang tinh thé).

- Khéi luong riéng cua hoat chat va chit mang ciing phai trong dwong nhau, néu
khong khi hdn hop va van chuyén s& gy su phan cach giita cac chat (chat khoang c6 khdi
luong riéng 2.1 - 2,2 trong khi khang sinh va vitamin chi c¢6 khéi luong riéng 13 0,5 - 0,6).

- Cac hoat chét khi hdn hop v6i nhau khong pha hoai 1dn nhau va c¢6 d6 bén tuong
ddi trong cung mot diéu kién du trix.

- Ngoai nhimng diéu kién trén, ngudi ta con chi ¥ dén tinh chat hoa 1y, d6 pH, tinh
chét dién cua cac chat trong premix.

Trong san xuit dang luu hanh nhiéu loai premix khoang, premix khang sinh -
vitamin - axit amin, premix thudc phong bénh. Ciing c6 nhitng loai premix tong hop
khoang - khang sinh - vitamin - axit amin.

Premix c6 chat luong tdt phai kho, gitt duoc on dinh vé& mat hoat luc dic biét 1a premix
vitamin.

VIL. CHAT KiCH THiCH SINH TRUONG VA CAC LOAI THUC AN BO SUNG
KHAC

7.1. Enzyme

Enzyme 14 cic hop chit hitu co c6 ngudn gde 1a protein dugc té bao co thé dong
vat, thuc vat va vi sinh vat tiét ra dé ho tro cho su tiéu hoa cic co chat khic nhau trong
qua trinh séng. BS sung enzyme vao thirc dn dé cai thién ty 18 tiéu hoa hap thu thirc an,
tang kha nang tang trong cua gia suc.

Céc enzyme thuong sir dung vao thuc an: enzyme amylase, maltase, protease
(phan giai tinh bot, dudng maltose, phan giai protein). Nguoi ta sit dung cac enzyme phan
giai xylose va beta-glucan (c6 nhiéu trong ltia my dai mach) dé ting ty 16 hap thu cac chat
dinh dudng. Enzyme phytase ciing dang duoc dung pho bién c6 tac dung giai phong phét
pho khoi axit phytic ¢6 nhiéu trong cac hat ngii cdc va phy pham.

7.2. NAm men

Céc nidm men dugc su dung voi tu cach la chat trg sinh 1a Saccharomyces
cerevisiae va Aspergillus oryzae. Mot s6 nghién ctru dang tién hanh sir dung vi khuan
hodc ndm men, ndm mdc (mold) trong thirc dn vira ¢ tic dung phong bénh va tao ra
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nhitng nhimg san phdm phu ngay trong duong rudt c6 loi cho dong vét nhu loai
Lactobacillus tao axit amin lysine. Cac vi khuan tiét enzyme phén giai NSP dé tang kha
ning tiéu hod thirc an va nhitng vi khuan, nim men, mdc (mold) c6 kha ning phéan giai
doc tb trong thirc an hodc doc td hinh thanh tir qua trinh ti€u hoa.

Ngoai viéc sir dung chat tro sinh theo diing nghia 14 cac vi sinh vat sbng, mot
huéng ché pham khac lién quan dén vi sinh vat ciing dang duoc tng dung 13 13 str dung
mot vai thanh phan trong té bao vi sinh vat lam chit bo sung thirc dn nhu: mannan-
oligosaccharides.

Mang té bao nim men co chir a ba loai duong 1a mannan-oligosaccharide,
fructo-
oligosaccharide va galacto-oligosaccharide. Trong d6 mannan-oligosaccharide c6 kha
nang khang nguyén cao nho vao thanh phﬁn duong mannan va glucan trong ciu tao phan
ta. Nam 1956, cac nghién ctru cho thdy kha nang gdy phan tmg mién dich ¢ chudt nho
cAu trGc protein-mannan-glucan trong vach té bao ndm men. Cac duong manose cua
mannan-oligosaccharide anh huéng hé thdng mién dich bang cach kich thich su tiét cac
protein két dinh manose & gan. Cac protein két dinh nay ciing s& dinh két v6i nhing
mang bao (capsule) ciia vi khuan xdm nhap nhu clostridium va samonella. Nho thanh tyu
ctia cong nghé sinh hoc hién nay nén viéc nudi ciy men va chiét xuat thanh phan tir vach
té bao nim men da tré nén phd bién, tao thanh san pham tng dung dai tra trong chin
nuoi.

7.3. Chét béo quén thirc in va chit két dinh

- Chét chong moc (antifungal)

Sau khi méc duogc phat trién trén co chat (thtre an chan nudi) s¢ tao ra doc t6. Viéc
khtr hodc han ché hau qua cua doc & mdc rat tdn kém va tac dung d61 khi khong 10 rét.
Vi vdy, dé ngan ngira khong cho mdc phat trién trong thirc dn can bd sung nhiing chat c¢6
tac dung diét hodc ngan ngura khong cho mbc phat trién dé han ché nguy co thirc an c6
doc to mdc. Phuong phap quan trong dé chdng nam la giam dg a am. Theo qui dinh chung,
do6 am dé bao quan tét thic an khoang 12 - 13% trd xudng, riéng voi cam gao do am
10%.

Chét chdng mdc thudng 14 mot hodc hdn hop cac loai axit hitu co nhu axit
propionic, axit sorbic, sodium diacetate, axit phosphoric. Cac hoa chat chong ndm méc
thuong dugc st dung nhu sau:

e Propionic va mudi ctia chung nhu: propionat amén, propionat canxi, propionat

natri. Mudi ¢ dang bt dé sur dung hon.

e Khang sinh chong ndm 1a chat nisztatin.

Céc chat trén trc ché khong cho ndm méc phat trién chtr khong khir dugce doc t6
nam méc sin c6 trong thirc in tir trude.

Céc chét chdng khuan nhu axit formic c6 tic dung ha thip pH va sat khuan nén n6
ciing duoc sir dung dé bao quan thirc dn. Nguoi ta thuong s dung hdn hop giira 3 loai
hoa chét sau day dé bao quan thirc an:

e Axit formic

e Axit propionic

e Formalin liéu thip, vi formalin rat doc nén hién nay it ding.
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Théng dung nhét 1a axit formic, axit propionic va NH;. Ngoai ra, ciing cé thé sir
dung hon hop gitra 2 loai axit vo co 1a axit chlohydric va axit sulfuric dé bao quan thurc
an xanh chong su 1én men cua vi khuan va nam moc.

Diéu quan trong 1a cac chit chdng mdc phai diét duoc mdc va khong 1am giam do
ngon mi¢ng cua thirc an. Sy dn mon kim loai ¢ may trdn va stic khoé ctia cong nhan tron
thirc an ciing 1a diéu can luu tam khi str dung cac chat chdng mdc.

- Thudc chdng oxy héa

Chét chdéng oxy hoa duogc sir dung gan nhu thudng xuyén trong thirc an c6 nhiéu
tac nhan gdy oxy hod nhu nhiéu chat béo, kim loai ning (trong premix). Chét chong oxy
hoa c6 thé ¢ trong ty nhién nhu: vitamin E, vitamin C nhung thuong dit tién, chi dung
trong thyc pham nguoi. Trong thirc dn chin nudi thudng st dung chat chéng oxy hoa
tong hop nhu cac loai BHA (butyl hydroxy anisol - C;1H;60,), BHT (butyl hydroxy
toluen - C;5H,40) dung dé chong oxy héa dau va m& (dung voi lidu 20g/ 100kg md hay
dau), ethoxiquin dung dé chéng oxy hoa co va bot co (liéu cho lon va gia cam 1a 125 -
150 mg/kg thirc an, tranh hit vao va tiép xuc voi da).

- Chét két dinh (pellet binder)

Dé lam thirc dn dap vién co do két dinh t6t nguoi ta dung dén cac chat két dinh
nhu: Dat sét tring, ri mat, phu phim cua cong nghiép to soi nhu hemicellulose, lignin
sulfonate, hodc sd san phém tu nhién nhu bt 14 cay gon. Khi st dung cht két dinh s&
1am ting gia thanh thirc an nhiéu nén thuong chét két dinh chi dwoc dung cho mot sb thire
an can thiét nhu thirc dn cho tom, ca.

7.4. Chét nhii héa

Ngudi ta thudng st dung chit nhii hoa nham muc dich & lam giam suc cang mat
ngoai cua nhiing hat mg, lam cho hat mé& phan tan nho trong méi truong nhi trap cla ong
tiéu hoa va tir d6 1am tang kha ning hap thu chét béo, cic vitamin va sic t6 tan trong chat
béo. Su tmg dung ciia ndé duoc chu ¥ nhiéu nhét 1a trong k¥ thuat ché sira nhan tao dé
nuoi bé con hodc heo con b?mg stra d3 khir bo va c6 thém dau m& thuc vat hodc dong vat.

Chét nhii hoa trong tu nhién dugc sir dung nhiéu nhat 1a Leucitin, mot loai san
pham phu trong k¥ nghé dau thuc vat. Pay 1a chat vira c6 tac dung nhil hoa, vira c6 tac
dung tang sy hap thu cacVitamin tan trong chét béo, lai vira cung cip cholin cho co thé
khi n6 thuy phén trong dudng tiéu hoa. Tuy vdy, leucitin c¢6 nhugce diém 1a rat kho bao
quan vi trong phan tir ctia nd ¢ chira axit béo chwa no nén dé bj oxy hoa dé bién thanh
aldehyt c6 mui hoi. Vi 1& @6, dé thay thé leucitin ngudi ta con ¢ rat nhiéu chat nhii hoa
m& khac, d6 1 nhitng chat nhii hoa tong hop nhu:

MG: Mono-Glicerit

SMG: Sulfat Mono Glycerit

Ester gitra axit béo va duong
Polyglicol c6 chira axit béo

Natri tetrapropylen benzensunfonat
Natri de decyl benzensunfonat
Natri de decylsulfat

Cac dan xuit ctia benzensunfonat 13 san pham phu cia nganh dau mo co chua
vong 6 canh lién két ester voi axit sulfuric dé tao ra 1 goc tan trong nudc va nhom khac
lién két v4i vong benzen 13 chudi cacbon dai ngan khac nhau tan duoc trong chat béo nén
n6 trd thanh chét nhii hoa ndi tiéng.
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Khi str dung loai nay can kiém tra xem nhan benzen c6 luu giit nhidu trong san
pham hay khong. Do 1a goc kho phan giai va co thé 1a tac nhan gay ung thu, néu no lién
két duge voi DNA. Vi véy, can than trong khi sir dung cac chat c6 ngudn gbc tong hop
nay.

Trong co thé dong vat, dich mat 1a chit nhii hoé ndi tiéng, c6 thé tan trong chét
béo va trong nudc. Chung ta goi chung chit nhii hoa 1a chit ludng cuc co chira 2 nhoém
chuc: lipophyl tan trong chat béo va hydrophyl tan trong nudc.

Chét nha hoa monoglyxerit cua axit oleic hay axit stearic dung voi lidu cho be,
lon con, ctru va dé 1a 2g/100g chit béo.

7.5. Céc chat tao mau, mui

Tuy theo yéu cau thi trudng, cac chit bd sung thirc dn con c6 thé cd nhiing chat
gitip tao mau san pham chin nudi hodc tao mui thom, vi ngot cho thirc an gitup cho gia
stic tiéu thy dugc thie an nhidu hon. Dé 1am da, mo, long do tring ga, trimg vit c6 mau
vang tuoi dep mit nguoi ta co thé tron vao thire an céc loai bot co, bot 14, bot ngh¢ hoac
sdc t6 trich tir cac san phdm tu nhién c6 mau vang, do hay cac sic chit tong hop nhu:
cataxantin (C4Hs20;) hay apocaroten este (C3,H4405) dung dé néng cao d6 dam mau cua
long do trimg hay da ga. Cac chat tao mui va vi thuong 1a san pham tong hop hoa hoc va
kha dat tién.

Céc chit tao mau, mui vi thirc an khong ¢ hoic it tac dung truc tiép dén niang
suat dong vat hodc gia tri dinh dudng thirc an ma chi yéu 1am ting tinh canh tranh cua
san pham chin nudi hodc san pham thirc dn thong qua mau sic, hinh dang bén ngoai nén
quyét dinh sir dung s& tuy thudc vao gia ca va nhu cau thi truong tiéu thu quyét dinh.
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CHUONG VII. PHUONG PHAP CHE BIEN THUC AN

I. U CHUA (SILO - SILAGE)

U chua (con goi u silé hay ¢ xanh) 1a mot qua trinh 1am giam d6 pH dén gia tri ma
tai ¢6 thirc dn c6 thé khong bi hu hong. Do pH thap nén khdi i ¢6 mui vi chua nén nguoi
ta goi 1a & chua. Hién nay c6 hai phuong phap u chua: U chua axit va u chua vi sinh vat.
U chua axit 13 qua trinh 1am giam pH nho thém vao trong thirc dn mot s axit vo co, vi du
axit photphoric, sulphuric, clohydric.. hay hitu co, vi du nhu axit phoocmic, propionic..
hoic 1a két hop giud vo co va hiru co. Trong khi d6, i chua vi sinh vét 1a qua trinh lam
giam d6 pH khéi @ nho vi sinh vat (chu yéu 13 ton tai trong tu nhién), trong d6 nhom
chinh 13 vi khuén 1én men lic tic.

U chua da dugc tién hanh kha 1au & chau Au, noi ¢6 diéu kién thoi tiét lanh va am
kéo dai khong phut hop cho phoi khé thire an. Hién nay, nhiéu nude & chau Au, chdu My,
chau Uc ap dung rong rdi phuong phap u chua lam thirc an cho gia suc qua vy dong. Ban
dau, i chua chi tién hanh trén c6 xanh hoa thao (chu yéu la cdy ngd va cao luong), nén c6
lac goi 1a 0 xanh. Trong thoi gian ndy, viéc sir dung axit dé lam giam pH cua thirc an va
uc ché 1én men 14 phd bién. Str dung axit dé 1am giam pH da tang ham luong chit khoang
va ton du mot sd axit gay doc cho gia stic. Hién nay, @ chua bang 1én men vi sinh vat
duoc sir dung rong rii vi it doc hon sir dung axit. Trong phan nay ching toi chi dé céap
dén & chua bang 1én men vi sinh vat.

1.1. Vai tro enzyme thuc vat trong qua trinh G chua

Ngay sau khi cdy co bi cit roi, té bao thuc vat con sdng va qua trinh ho hap xay
ra. Tinh bt va dudng bi thuy phan boi enzyme té bao thanh khi CO, va nudc, do do6 nang
luong tir thure an bi ti€u hao:

CeH1206 + 607 ----> 6COp + 6HpO + 674 kcal

Sy thity phan tinh bot thuong xdy ra khi ¢6 mat oxy trong khdi u va nhiét do t6i
thich cho qua trinh nay 1a 28-37°C. Sy mét mat cha yéu la cacbohydrat dé tiéu. Dé han
ché qua trinh nay thi can phai giam cung cAp 0-xy cang nhanh cang tot.

Trong cdy co, protein chiém khoang 75-90% tong luong nito. Sau khi thu hoach,
protein thuc vét cling bi phan giai nhanh bdi enzyme té bao thanh cac hop chét nito phi
protein (NPN) nhu cac axit amin ty do. Trong khi phoi héo c6, ham lugng protein c6 thé
giam to1 50%. Qua trinh phén giai protein dai hay ngan phu thudc giong ¢, ham luong
vat chét kho va nhiét d6 moi truong. Ngay khi dem u chua, sy phan giai protein van tlep
tuc nhung téc d6 cham vi pH giam. Tuy nhién, vai trd cia emzym thyc vat bi han ché khi
pH giam thap. Qua trinh phan giai protein chii yéu do vi sinh vat chir khong phai boi
enzyme thuc vat.

Néu su 1én men NPN tiép tuc (tuy nhién, khong do enzyme thyuc vat) thi san sinh
ra mot s6 amin nhu tryptamin, histamin... Nhitng amin ndy tao ra mui, vi kho chiu va c6
thé doc.

1.2. Vai tro vi sinh vét trong qua trinh @ chua

Vi khuén va nidm hiéu khi 1a nhiing vi sinh vat hoat dong ndi troi khi cay co con
tuoi, nhung trong diéu kién yém khi, ching dugc thay thé boi vi khuan song trong dicu
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kién thiéu 6-xy. Nhitng vi khuan nay bao gdm: vi khuan 1én men lactic, clostridia va
enterobacteria.
Vi khuén 1én men lactic

Vi khuan lactic chi chiém 1% tong s6 vi khuan ciia thuc vat. N6 phat trién trong
moi truong yém khi. Sy phat trién nhanh ciia chung s& quyét dinh pham chét cua thirc an
u xanh vi san sinh axit lactic lam giam nhanh pH khéi ¢ u. Vi khuan 1én men lactic sinh san
nhanh khi céy bi cat ngan hoic bi ton thuong. C6 3 yéu tb gitip cho vi khuan lactic phat
trién nhanh duoc 1a: yém khi, du duong va vi khuan lactic nhiéu.

Néu nhitng yéu t6 trén dugc dap tmg, dudng trong thirc in xanh s& dugc chuyén
phan 16n thanh axit lactic 14 nhan t6 chu yéu dé bao ton thirc an 1 xanh v6i pH = 3,5 - 4,2.
Trong c6 hoa thao dé dat pH nay can 1,5 - 2,0% axit lactic.

Vi khuan 1én men lactic gdm hai nhom: ty dudng - homofermentative bacteria
(Lactobacillus plantarum, Pediococus pentosaceus va Enterococus faeclis) va di dudng -
heterofermentactive bacteria (Lactobacillus brevis va Leuconostoc mesenteroides).

Khi 0 chua, vi khuan lactic tiép tuc ting va 1én men cacbohydrat tan trong nuéc
thanh axit hiru co, chi yéu 1a axit lactic, 1am giam pH khéi ¢. Nhoém ty dudng st dung
duong hexoz hiéu qua hon vi khuan di dudng. Trong qua trinh 0 chua, hemicellulose c¢6
thé bi thuy phan giai phong dudng pentoz va vi khuan lactic phan giai thanh axit lactic va
axetic.

Clostridia

Clostridia c6 mit it trong cdy co, chii yéu do nhiém tir dit dai. Nhom nay ¢ dang
bao tir va 16n 1én khi méi trudng yém khi. Chung c6 thé gdm 2 nhém chinh: nhém 1én
men dudng va nhém phan gidi protein. Nhom 1én men duong (Clostridium butyricum va
Clostridium tyrobutyrricum) 1én men axit lactic va cacbohydrat tan trong nudc thanh axit
butyric, va vi vay tang gia tri pH. Nhom phén giai protein (Clostridium bifermentdn va
Clostridium sporogenes) 1én men chu yéu axit amin thanh nhiéu san pham khéac nhau nhu
axit axetic, butyric, cac amin (putrescine, histamine, cadaverine) va amon.

Clostridia sinh san nhanh & pH 7-7,4 va chung khong séng duoc trong mdi truong
pH dudi 4,2. Chiing phat trién kém khi ham lugng chat kho khdi 1 trén 30% va hoan toan
khong phat trién khi chat kho trén 40%.

Nhom bacillus

Nhom nay bi lay lan khi thu hoach cay co, nhung khi pH thap thi khong phat
trién. Tuy nhién, trong méi trudng hiéu khi nhém nay phat trién rat nhanh. Bo dé bi say
thai khi cho an thirc dn @ chua chtra nhiéu Bacillus lichiniformis.

Nam

Nam c6 nhiéu trong dat, trong cdy va sinh san nhiéu hinh thtrc, don bao (ndm
men) hay da bao (ndm moc). Nam men co trong thirc dn 0 chua gdm cac ching thudc:
Candida, Saccharomyces, Torulopsis. Chung c6 vai trd quan trong trong viéc giy thoi
khéi 1 khi tiép xuc voi khong khi.

Nam mdc hoat dong chii yéu trong méi trudong hiéu khi va hoat dong tich cuc &
16p bé mit ctia khéi t. Nhiéu chung c6 kha ning san sinh mycotoxin (bang 56).

Bang 56. Mgt s0 nam sidn sinh mycotoxin trong thirc an i chua

Tén nam Mycotoxin

Penicillium roqueforti Roquefortine A, B, C; doc to PR; axit microfinolic va
penicillic

Byssochlamys nivea Bao tu (patulin)
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Paecilomyces viriotii Bao tor

Aspergillus clavus Bao tu, cytochanasin E; tryptoquinolin
Aspergillus fumigatus Fumiclavine A, C; fumitoxin A, B, C; glioxin
Aspergillus flavus Aflatoxin; axit cyclopiazonic

Fusarium culmorum Poc td T2 va HT; zearelenone

Fusarium crookwellense Zearelenone

Tuy nhién, viéc giy doc do an thirc n 0 chua rat it khi gap. Mot phan l1a do vi
sinh vat da c6 c6 thé phan huy cac doc td nhu zearelenone, ochrotoxin. Mt khac, gia suc
nhai lai ¢6 kha ning chuyén ddi trichothecene an vao rat hiéu qua.

Noi tom lai, can giam thiéu su tiép xuc cua khong khi hodc su c6 mat cua khong
khi trong thirc &n 0 chua.

Enterobacteria

Enterobacteria lién quan nhiéu dén u chua, ¢6 lic goi 14 vi khudn 1én men axetic
hay vi khuan coliform, thudng c6 mat véi voi sé lugng rit it trong cdy trong. Nhom nay
c6 cac dai di¢én la Escherichia coli va Erwwinia herbicola. Ching sinh truéng nhanh
trong moi truong ky khi, khac véi clostridia, va canh tranh véi vi khuan lactic trong viéc
sit dung cacbohydrat dé tan trong nudc. Chung 1én men cacbohydrat thanh hén hgp axit
axetic, ethanol va hydrd. Gidng voi clostridia & chd c6 kha ning khir cacboxyl va amin
clia cac axit amin dé hinh thanh amoniac. Chung sdng trong pH thich hop 1a 7,0 va
thuong hoat dong trong giai doan dau ctia qué trinh 1én men.

Tom tit mot s6 con dudng 1én men (bang 57) va dién bién qué trinh u chua (so do
9).

Bang 57. Mot s6 con dwdng 1én men trong qua trinh @ chua

Vi khuén lactic
Nhom tw duong Glucose - 2 axit lactic

Fructose = 2 axit lactic

Pentose = axit lac tic + axit axetic
Nhom di duong Glucose — axit lactic + ethanol + CO,

3 Fructose —> axit lactic + 2 mannitol + axit axetic + CO,

Pentose - axit lactic + axit axetic
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Clostridia

Nhém dwong hoa 2 axit lactic = axit butyric + 2CO, + 2H,

Nhom phan giai protein Axit glutamic—> axit axetic + 3NH;3 + CO,
Lysine = axit axetic + axit butyric + 2NH;
Arginine - putrescine + CO,
Axit glutamic - axit aminobutyric + CO,
Histidine - histamine + CO,
Lysine = cadaverine + CO,
Alanine + 2 glycine - 3 axit axetic + 3NH; + CO,

Enterobacteria Glucose > axit axetic + ethanol + 2CO, + 2H,

1.3. Nhirng nhan t6 anh huéng dén qua trinh @ xanh

Luong protein trong thirc an lién quan dén lugng axit lactic can thiét dé dat pH 6n
dinh vi axit lactic thi lam giam pH cua thirc n u, con protein va nhimg san pham phan
huy cua protein (NH3) lai chong lai s giam pH. Ham lugng protein trong thirc an dem u
cang cao thi cang can nhiéu axit lactic (cang can nhiéu dudng) dé dat pH thich hop (bang
58). Vi du ¢ bang 58 cho thdy, ddu tom c6 ham luong protein cao (40-45%) nén can phai
phdi hop véi chat phy gia chira nhidu duong (trong truong hop nay phu gia 1a ri mat
duong). Néu ty 1& dau tom trén 75% (tinh theo tuoi - ty 18 4:1 va 6:1 trong thi nghiém) thi
khéi 1 s& hu hong sau 14 ngay u chua.

So d6 9. Cac qua trinh bién ddi sinh hoa va vi sinh trong i chua (Muck, 1993)

Ban dau Lén men chu Giai Lam thirc an
dong doan On
dinh

83



Ho6 h?ip thuc vat

Phan giai protein

Phan giai cacbon hydrat

boi enzyme

Phan huy té bao thuc vat

v

Nam men

Enterobacteria

Bacilli

Vi khuin 18n men lactic

Nam moc —

Clostridia

Phan tng Maillard

Thuy phan xo boi axit
(hemicellulose)

v

v

v

v

C6 can lugng axit lactic nhiéu gép 5 1an so v6i ba mia. Trong thuc té vi c6 hoa
thdo mudn u xanh dat két qua tot can toi thieu 2% duong, 25 - 30% vat chat kho thu

duoc, 1,5 - 2,0% axit lactic.

Bang 58. Anh hwéng ciia ti 1¢ dau tdm va ri mat dén pH va ham lwong vét chit kho,

protein thd va NH; tong s6 (%) ciia khdi o

Thi nghié¢m' Ngay SEM P
0 7 14 21 28 56
PH PT-RM 6:1 | 8.5 7.6 8.7 - - - 0.09 0.001
PT-RM4:1 | 83 7.6 8.1 - - - 0.07 0.002
PT-RM 3:1 | 8.0° 4.5° 4.5° 4.6° 4.6° 4.8° 0.09 0.001
VCK | PT-RM6:1 | 31.6° 27.4° 26.6° - - - 0.09 0.001
PT-RM 4 :1 | 33.2° 30.0° 29.6° - - - 0.09 0.001
PT-RM 3:1 | 32.4° 29.5° 29.1° 28..9° 28.3% | 28..0° 0.18 0.001
CP PT-RM 6:1 | 29.1 29.2 29.3 - - - 0.57 0.977
PT-RM4:1 | 25.3 25.4 25.0 - - - 0.19 0.337
PT-RM 3:1 | 23.2° 26..4° 26..6° 28..2° 28..3° 27.9° 0.42 0.001
NH;-N | PT-RM6:1 | 1.2° 14.2° 20.8° - - - 0.40 0.001
PT-RM 4:1 | 1.0° 7.2° 8.6° - - - 0.14 0.001
PT-RM3:1 | 1.5 3.4° 4.1° 4.4° 45¢ 6.5¢ 0.12 0.001

(Nguon : Lé Purc Ngoan, 2000) . )
"DT-RM 6:1; 4:1 va 3:1: 1a ti 1é dau tém (6, 4 va 3) va ri mdt (1) theo khoi lwong tuoi.

SEM : sai s6 ciia s6 trung binh; P: xdc sudt; a #b #c trong cing hang ( P< 0.05)
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Luong dudng can thiét & lam xuc tac cho qua trinh 1én men hinh thanh cac axit
htru co. Nhimng duong trong thuc vat chi giai phong ra khi té bao bi chét nén tat ca cac
bién phap lam cho té bao thuc vét chét nhanh déu gitip cho sy 1én men tao axit lactic.

Khi nén khéi u khong khi ra ngoai cang nhanh, cét co cang nho thi pH giam cang
nhanh. Lugng dudng c6 trong thirc an hoa thao cao hon ho dau. Thuong s dudng/protein
1a lwong duong thuc té trong thirc an so voi luong protein trong d6 (bang 59). U chua
cang dé khi thuong s nay 1én cao.

Bang 59. Thuong sb giita ham hrgng dwdng/protein thay dbi theo ho thuc vat

Loai co Thuong s6 dudng/protein
Co alfalfa (Medicago sativa) 0,2-0,3

Co ba 14 trang 0,3

C6 hon hop 0,3-1,3

Ngdb ngam sira 1,5-1,7

Trong diéu kién khong dui vi khuan lactic, thuong s6 duong > 0,8 thi thic in c6
thé 0 chua rat tot; 0,4- 0,8: 0 tdt; va dudi 0,4: khé 1. Dic biét co hoa thao mua xuan dé &
hon mua thu vi ham lugng dudng trong mua xuan 16n: 12 - 20% tinh theo vat chét kho,
con trong mua thu chi dat 3 - 12%.

Hiéu sb duong: Hiéu sb duong 1a hiéu $6 giud luong duong thuc té (E) va han d6
duong t6i thiéu (F). Hiéu s6 duong 16n hon 0 1a thire an ¢6 kha niang u tét. Han d6 duong
tdi thiéu: F= B - 1,7; Trong do, B 1a lugng axit lactic néng d6 0,1N trung hoa 100 chét
kho cta thirc an dé c6 pH = 4.,2. Hé s6 1,7 1a ¢t 100 g glucoz khi 1én men tao thanh 60 g
axit axetic. Vi du, F cua than cay ngé = 2,91 x 1,7 = 4,94, nhu vay can 4,94 g duong
glucoz thi méi c6 thé c6 pH =4,2.

Bang 60. Ham lwong dwong va lwong dwong t6i thiéu cin cho qua trinh i xanh ciaa
mot so cay cé

Loai co cay Vatchatkhd ~ Tyléduong  Luong dudng
(%) (%) tbi thiéu
C¢ Pangola (Digitaria decumbens) 22,0 1,20 5,00
Cé voi (Pennisetum pupureum) 20,9 4,65 3,70
Cé6 Guine (Panicum maximum) 28,2 2,07 6,00
Co Alfalfa (Medicago sativa) 18,8 1,15 7,90
Ng6 (Zea maiz) chin sira 25,0 16,00 4,95
Cay cao luong (Shorgum vulgaris) 22 12,60 5,18

Ham luong duong téi thiéu 1a luong duong can thiét dé dam bao cho hoat dong
ctia vi khuan lactic hinh thanh axit lactic can thiét dé dat nhanh pH = 4,2, yéu t6 quan
trong dé bao quan thirc an u xanh.

Dé qua trinh 1 chua thuan lgi nén hdn hop céac loai c¢6 nhiéu duong cing voi cac
loai co it duong (bang 60). Vi dy, hi¢u s6 duong cua than cdy ngd E - F = 21,84, co ho
dau E-F= -5,78; hon hop hai loai trén: E - F = 16,06.

Trong thuc té mudn thic an G xanh cd chat luong cao can:

- Cat ngén, rai déu, nén chit dé giam mat mat trong qué trinh ho hap thuc vat, tao
diéu kién thuéan loi cho qua trinh l1én men lactic. Axit lactic can thiét dé bao quan thirc an
U sild nhu ruou can c6 alcolhol.
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- Pudng tong s dat 25 tré 1én (c6 thé cho thém ri mat, duong tho..) trong thirc dn
xanh dem u.

- Phoi héo ¢6 trude khi dem 0 d€ dat 25 - 30% vat chat kho.

- C6 thé thém axit hitu co hay v6 co dé giam nhanh pH xubng duéi 4,2.

- Thtte an u chua can dé noi cao rdo, thoat nude néu 1a 1 trong hd.

1.4. Sw mat mat trong qua trinh @ chua

Nhu da néi ¢ trén, mat mat xay ra trong qua trinh u chua thirc n qua nhiéu cong
doan: thu hoach, khi dem u, 1én men va mat do ro 1i qua chét thai. Mat qua thu hoach chu
yéu & giai doan phoi kho. Cang kéo dai thoi gian phoi kho cang mét nhiéu dinh dudng.
Vi dy, lugng vat chat kho mét di khoang 6% sau 5 ngdy phoi va 10% sau 8 ngay. Chat
dinh dudng mat chu yéu 1a cacbohydrat dé tan trong nudc va protein do thity phan thanh
axit amin.

Mit dinh dudng trong giai doan hd hip mo bao hay néi cach khac 1a do khéi
tiép xuc khong khi phu thudc vao bé mat khdi ¢ va mac d6 yém khi. Vi vay, dién tich bé
mat khdi 0 can phai nho.

Mit dinh dudng trong qua trinh 1én men vi sinh vét phu thuc vao con dudng 1én
men. Lén men do clostridia va enterobacteria mat nhiéu dinh dudng hon 1én men lactic.
Udc tinh mat mat chat kho do 1én men vao khoang 5%. Mét chii yéu qua khi CO,, hydro
va amoniac.

Chét thai didc (effluent) tir khdi u duoc hinh thanh mang di nhiéu chét dinh dudng.
Day 1a mat mat 16n nhat. Luong chat thai tir khdi 0 phy thudc 16n vao do 4m thirc an dem
0. Vi dy, d6 am thirc an dem 0 85% thi lugng vat chat kho mat 10%, néu am do 70% mat
rat it hodc khong xay ra. Tuong quan giita ham lugng chat kho (D, kg/tin) va lugng chat
thai (Vn, lit/tdn) nhu sau:

Vn =767 - 5,34D + 0,00936D°,

Chét thai bao gdm dudng, hop chit nito d& tan, khoang va axit 1én men. T4t ca cac
chat nay co6 gia tri dinh dudng cao. Vi vy, trong khi lam thirc an @ chua cin quan tim
dén d6 4m ban dau va tinh trang khéi 0.

1.5. Panh gia thire an 0 chua

Dé biét duge khbi u nao tot thi can dya cac phuong phap khéac nhau dé giam dinh.
Giam dinh bang cam quang: mau sic, mui, vi, va giam dinh héa hoc, chi yéu 1a pH va N-
NH; ¢6 trong khdi u.
Dic diém cua khéi i tot la:
pH thép hon 4,5; tot nhét 1a 4,0
Ty 1¢ axit butyric thap, axit lactic cao
San pham phan huly protein 13 axit amin
N-NH; nam trong khoang 60 g/kg N
Yém khi trong khéi ¢
Mau sic it thay d6i so véi vat liéu tuoi
e Mui thom dé chiu va d& bi mat
Duéi day 1a vi du ddc diém cua khdi G chua ngd va cé rye tdt (bang 61).

Bang 61. Pic diém mot s6 loai thirc iin i chua tt (ngd va cé rye)

Céd rye Cay ngd
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Tuoi Lam héo

Vit chat kho (g/kg) 186 316 285
PH 3.9 4,2 3,9
N tong s6 (g/kg chat kho) 23 22.8 15
N protein (g/kg N tong s6) 235 289 545
N-amoén (g/kg N tong sd) 78 79 63
Axit axetic (g/kg chat kho) 36 24 26
Axit butyric (g/kg chat kho) 1,4 0,6 0
Axit lactic (g/kg chat kho) 102 59 53
Ethanol (g/kg chat kho) 12 6,4 <10

Nguon: Donalson va Edwards, 1976; Wilkinson va Phipps, 1979.
II. CHE BIEN THU'C AN HAT (HAT COC VA HAT HQ PAU)

2.1. Tinh chit vat Iy , hoa hoc ciia tinh bt hat

Tinh bot 13 polysacarit du trit trong hat, ct, qua. Pai phan tir tinh bot ¢6 hai ciu tir
1a amyloz va amylopectin. Amyloz 13 mot polyme mach thiang do cac phéan tir D-glucoz
lién két voi nhau theo kiéu 1,4-glucozit. Thong thudng tinh bot hat cdc chira 20 - 30%
amyloz. O gao ngon chira 25 - 30% amyloz, ty 1¢ nay cao hay thdp hon déu lam thay doi
dd ngon cua gao.

Amilopectin 13 mot polyme mach nhéanh do cac phan tir D-glucoz lién két véi
nhau qua mach 1,4 va 1,6 glucozit. Trong lugng phan tr ciia amilopectin 14 hang chuc
triéu, trong khi d6 amyloz chi khoang 10°
- Céu tric ctia hat tinh bot kha dic biét, mdi hat c6 mot ron hat (hilum), xung quanh ron
hat 1a cac vong dong tdm hay con goi la vong sinh truong. Cac hat tinh bot ngi coc
thudng co cac vét nia hinh thanh do sy mét nudc nhanh cia ngil cdc trong qua trinh
thanh thyc. Chinh nho nhitng vét nit ndy ma enzyme tiéu hoa dé tham nhap tao diéu kién
dé dang cho su phan giai. Cac hat tinh bt cta cac loai cu khong co cac vét nit nay cho
nén kho tiéu hoa hon. Tinh bt ¢d cAu trac tinh thé, dudi tac dung cua nhiét hay axit cAu
tric tinh bot bi pha vo.

2.2. Bién doi vat Iy, hoa hoc ciia tinh bt trong qua trinh ché bién

Sw gelatin hoa:

Dudi tac dung cua co, nhiét hodc hoa chét lién két hydro gifra cac dai phan t
amylose va amilopectin bi pha v&, ciu trac ty nhién cta hat tinh bot bi bién dbi. Khi tinh
bot dugc ngam trong nudc va nhiét do cta nudc ting dan 1én toi 55°C, cac hat tinh bot
hat nude va truong phong 1én. Sy truong phdng nay 14 qua trinh thuén nghich, sau khi
lam lanh va lam kho, hat tr¢ lai binh thuong nhung néu & nhiét d6 cao hon (60 - 80°C),
cac hat tinh bot hut nude bi truong phong va hat khong tré lai binh thudng duogc nita. Lic
nay tinh bot mat di ciu trac tinh thé. Nhiét d6 dun ndng cang cao, cang kéo dai thi ciu
tric hat cling bi pha v& cang nhiéu. Qu4 trinh ndy goi 14 gelatin hoa. Nhiét do gelatin hod
khéac nhau phu thudc vao nguén géc tinh bot. Tinh bot dai mach 59 - 64°C, tinh bt ngd
62 - 72°C, tinh bot lta my 65 - 67°C, tinh bot cao lwong 67 - 77°C. Gelatin hoa ¢ thé
xuét hién khi nghién hodc can mong céc loai hat ngli coe. Mot s6 dung dich kiém hay axit
cling c6 tac dung thire ddy qua trinh gelatin hoa.

Sw rin danh va dextrin hod:
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Rin danh la qua trinh trong d6 cac hat tinh bt tir trang thai truong phdng hodc
gelatin hoa tro vé trang thai quan tu thanh tung dam va khoéng hoa tan. Két qua cua qua
trinh nay 1a lién két hydro gitra amyloz va amylopectin dugc phuc hoi. Mirc d6 rén danh
phu thudc vao ban chét hat, vao ham luong nudce tuy do, nhiét do... Sy ran danh cua tinh
bot lam giam hiéu qua tdc dong cua enzyme, do d6 lam gidm ti I¢ tiéu hoa .

Dextrin hoa 1a qua trinh phén cit phan doan cac ciu tir amylose va amylopectin.
Dextrin hoa c6 thé thuc hién bang phuong phap xur 1y tinh bt bang nhiét do va do am
hodc bang dung dich axit hodc mudi. Xtr 1y bang tia hong ngoai hay nd bong 1a cac
phuong phap dextrin hoa dién hinh va ty 18 tiéu ho4 tinh bot ting rd rét.

Tac dong cua enzyme amylase lén tinh bot:

Céc enzyme B-amylase gan vao cac mach o..1,4 va a.1,6 glucozit & phan ngoai vi
ctia dai phén tir tinh bot, thuy phan tinh bot thanh maltose va glucose. Pdi véi cac cau tir
amylopectin, a-amylase dau tién tac dong vao cac lién két phan nhanh. V& dai thé cac
amylase tic dong 1én bé mit hat tinh bot, trudc hét & nhitng chd giy hay nhiing ving
khong hoan hao vé cdu trac, sau d6 lan toa ra cac ving xung quanh, tao thanh nhiing hdc
hinh nén, x61 mon céc hat va 1am cho chung hoa tan hoan toan.

2.3. Cac phwong phap ché bién thirc dn hat

2.3.1. Céc phwong phdp ché bién khé

- Nghién bang biia

Nghién bang bua trong may nghién, hat dwoc dap v bang hé thong bua dap. Do
nhé cua hat phu thudc vao loai hat, do 4m cua hat, kich c& mit sang va tbc do dong hat
lwu chuyén.

- Nghién bang truc ldan

Nghién bang tryc lan 1am hat dugc 1am v&, bi can mong va nghién nho boi cac
truc lan trong may nghlen Do nho cua hat phu thude vao kich ¢ va cau trac, tbc do vong
quay cua con lan va cac yéu té khac nhu: loai hat, d6 4m cua hat.

- N6 bong (popping)

Phuong phap nay lam gian nd va phd v cac hat bang nhiét do va ap suét cao.
Ngb, gao, cao luong, lta my co thé ap dung nd bong nhung dai mach va yén mach khong
thuc hién dugc. Nhiét d6 nd bong thuong la 150°C, nhung mic do bung nd khéac nhau
tuy thudc vao loai hat va do am cua hat.

- Phurong phdp diing séng cwe ngan (micronizing)

O phuong phap nay nho tac dong cua vi song, nhi€t d§ cua hat tang nhanh trong
khoang 140 - 180°C vdi thoi gian ngan chi vai chuc gidy tuy theo loai hat, tinh bdt hat
duoc gelatin hoa, vitamin trong thirc an hat dugc bao toan.

- Phwong phap rang chin

Hat dugc quay trong mot khoang kim loai chuyén dong theo chu ky qua tia lita.
Nhiét d6 cta hat trong qua trinh rang dat khoang 150°C.

- Ep dun ( extruding)

Phuong phap ep dun la hat dugc ¢p qua mét xy lanh tron, bén trong 1a mot truc
c6 ranh xoan. Lyc ma sat tao ra nhi¢t do khoang 95°C. Tinh bot hat duogc gelatin hod, cac
chat khang dinh dudng ciing bi pha huy, cac chat dinh dudng trong thirc dn hat duoc bao
toan.

2.3.2. Cdc phwong phdp ché bién wot

- Ngdm nuoc
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Hat duoc ngam nudc trong khoang thoi gian 12 - 24h va duge ngdm mét luong
nuée. Phuong phap nay thuong ap dung véi cac loai hat cimg nhdm gitp qua trinh tiéu
hoéa co hoc xdy ra nhanh va sy tiép xtic ciia enzyme tiéu héa t6t hon.

- Phuong phap u hat wot

Hat dugc ngdm nudc dat ham lugng nude 25 - 30%, sau d6 dem u yém khi 20
ngay. Trong qua trinh 1, cac enzyme c6 san trong hat s& tac dong dén tinh bot. Chat
lugng cua san phém ché bién s& phu thudc vao loai hat, nhi¢t d6 méi truong va do am
cua hat.

- Xir Iy kiém (alkali treatment)

Hat dugc ngadm hodc phun bfing dung dich xut néng do 2,5 - 4% phu thudc vao
loai hat. C6 thé sir dung dung dich amoniac, tuy nhién phuong phap niy dong vai tro bao
quan nhiéu hon 13 lam thay ddi tinh chat vat 1y, hoa hoc cua hat.

- Xu ly axit (axit treatment)

Xtr 1y axit thuong ap dung cho hat cde tuoi, axit duoc dung 1 axetic, propionic,
izobutyric, formic, benzoic nhung phd bién 1a axit axetic hodc propionic hodc hon hop
cua hai axit nay. Tuy theo do am cta hat ma ti 1¢ axit dugc dung tor 0,5 - 3% tinh theo
khéi lugng hat, d6 4m cang cao lugng axit cang nhiéu. Uu diém ciia phuong phap xir 1y
axit 1a khong can c6 ham u kin (hat d3 ngdm axit c6 thé bao quan trong tai polyetylen,
trong thing gd), thoi gian bao quan co thé kéo dai téi mot nam. Tac dung bao quan cta
hat van con duy tri khi dua hat ra khéi noi bao quan.

- Phurong phdp hdp cdn (steam rolling)

Trudce hét hat phai chiu tac dong boi hoi nude trong khoang thoi gian tir 3-5 phut,
sau d6 hat dugc nghién bang tryc lan. Phuong phap nay nhim lam mém nhanh chéng cac
loai hat cung.

- Hép va lam vé (steam flaking)

Theo phuong phap nay hat dugc phun mot lugng hoi nuéc nong trong khoang
thoi gian sao cho d9 am ciia hat ting 1én 18% (ngd mat 12 phut; cao luong mat 25 phit).
Nhiét do hat dat duge 100°C khi dua vao truc lan.

- Hap chin ap sudt cao ( pressure cooking)

Hat duoc hap chin & nhiét 6 143°C va 4p suat 3kg/cm’. Sau khi hap chin nguyén
liéu dugc lam maét cho dén khi nhiét d6 con 90°C va ham luong d6 am giam con 20%
trude khi can va nghién bang truc lan.

- Phwong phap lam gian no ( exploding)

Theo phuong phap nay hat dugc hap chin trong diéu kién c6 hoi nu6c ¢ nhiét do
200°C va ap suat 15kg/cm trong 20 gidy. Dudi ap sudt va nhiét do cao, hat bi truong
phong sau d6 gian ng dén mirc t6i da.

- Ep vién ( Pelleting)

Thong thudng ngudi ta dua hoi nudc néng vao khéi nguyén liéu dé dua nhiét do
1én khoang 60 -94°C. O nhiét d6 nay mot phan tinh bot duoc gelatin hoa. Nho sirc ép cua
truc 1an 1€n syranh vién thirc an dugc hinh thanh khi chui qua cac ranh cua thanh syranh.

III. XU LY ROM RA VA PHU PHAM XO THO

Ap dung cho cac loai thirc dn thd, phu pham néng nghiép: rom, b mia, than cay
ngd.. nghéo cac chat hitu co tiéu héa. Tuy nhién, & cic nudc san xuat lta gao thi rom 1a
ngudn thic an cho trau bo... Rom ra ¢o hai dic tinh co ban la:

- Ham luogng N thap (< 1%), nghéo khoang va vitamin
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- Chira nhiéu xo tho nén ty 18 tiéu hoa thap. Tiéu hoa xo nhd hoat dong 1én men
cua vi sinh vat trong duong tiéu hoa.

Chat xo trong rom chu yeu 1a cellulose, hemicellulose va lignin. Gitra ching ¢6
cac lién két hoa hoc tao nén su bén ving cta mang té bao thuc vat. Cellulose gdm nhiéu
chudi thing ghép nhau thanh b6 dai nhd mach ndi hydrogen tao thanh cac mixen bén
vitng. Hemicellulose 13 nhirng heteropolysacarit cing véi xellulose ¢6 & mang té bao thuc
vat. Hemicellulose khong hoa tan dugc trong nudc nhung hoa tan dugc trong dung dich
kiém va bi thiy phan boi axit d& dang hon so véi cellulose. Khi bi thuy phan tur
hemicellulose s€ tao ra glucose, fructose, mantose, galactose, cuabinose va xilose.

Thanh phan thir ba dang chi y trong xo 14 lignin. Lignin luon di kém véi cellulose
va hemicellulose trong thanh phan té bao. Lignin khong hoa tan trong nudc, trong cac
dung mdi hitu co binh thudng va rat bén viing boi enzyme cua hé vi sinh vat da co.
Nhung dudi tic dung ctia kiém thi lignin mot phan bi phan giai va chuyén vao dung dich.
Trong da co loai nhai lai c¢6 nhimg vi khuan dic biét chira enzyme cellulase phan giai
duogc xellulose. Cellulose va hemicellulose 13 nhiing chat c¢6 thé tiéu hoa duwoc. Nhung
phan 16n cellulose tham gia ciu tao 16p trong cia mang té bao rom nén enzyme cua hé vi
sinh vat khong dé dang tic dong dugc. Lép ngoai thanh té bao dugce tao thanh cha yéu tir
cac phuc chit ligno-hemicellulose ma cic enzyme vi sinh vat da co phan giai vo cung
cham. Diéu d6 can tré nhitng 16p trong giau cellulose trudc tac dong cua enzyme vi sinh
vat, cling nhu can tré sy phan giai cht chira té bao.

Dé nang cao ty 18 tiéu hoa cua rom, than cdy ngd.. cac nha nghién ctru da tién
hanh xt Iy rom bang nhiéu phwong phap nhu: 1y hoc, héa hoc, vi sinh vat hoc...

So @6 10. Cac phwong phap xir Iy phu phim xo thd

Cac phuwong phap xir ly phu pham xo

, v

Vat Iy Ho4 hoc Sinh hoc

Ngam Xut Ché pham enzyme
Nghién Voi Nim

Vién Hydroxit kali

Ludc Hydro xit amon

Hép cao ap Amoniac

Chiéu xa Uré

~ Cacbonat natri
Cac phuong phap xtr ly chinh ¢ thé phan thanh cac nhom: vat ly, sinh hoc, hoa hoc..,
hodc c6 thé phdi hop gitta cac hinh thirc xir Iy nay.

3.1. Xir Iy vat Iy

Xu ly co hoc

Xt Iy co hoc 1a phuong phap co gidi dé bam chit, nghién nho thirc in, nham thu
nho kich thude cua thirc an, vi kich thudc cua thiic dn c6 anh hudng toéi qua trinh thu
nhan va qua trinh tiéu hoa thirc dn cua gia suc nhai lai. Phuong phép nay giup phd vo ciu
tric vach té bao nén thanh phan cacbohydrat khong hoa tan s& c6 gia tri hon véi vi sinh
vat da co. Uu diém ciia phuong phép nay 14 gitip gia stic do ton ning lugng thu nhan va
tao kich thudc cua thirc an thich hop cho vi sinh vat da ¢d. Tuy nhién, phuong phap nay
cling c6 nguy co lam giam tiét nudc bot va ting tbe d6 chuyén doi qua da co lam giam ty
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1¢ tiéu hoa. Phuong phap nay ap dung chu yéu voi phé phy pham trong trot & mirc do
trang trai. Nén két hop phuong phap nay voi phuong phap xtr 1y hoa hoc hodc két hop véi
xtr Iy sinh hoc.

X Iy bang nhiét hoi mede

X 1y céc loai thirc dn tho chat lwong thap bang nhiét voi ap suét hoi nudc cao dé
lam tang ty 18 tiéu hod. Co s& clia phuong phap nay 1a qua trinh thuy phin xo bang hoi
nude & 4p suat cao dé pha vo mdi lién két hoa hoc giita cac thanh phan ciia xo va tao ra
su tach chudi. Theo céc tac gia Sundstol va Owen (1984) thi c6 thé dung hoi nudc & ap
suét 7 - 28 kg/cm dé xur 1y rom trong 5 phut. Rangnekar va cong sur (1982) da xu ly rom
va ba mia bang hoi nuée ¢ ap suit 5 -9  kg/ cm’ trong 30 - 60 phut. Két qua tuong tu nhu
xur Iy & ap sudt cao trong thoi gian ngin. Phuong phap nay chu yéu loi dung cac ngudn
nhiét thtra & cac nha may.

Xt Iy bang bire xa

Khi chét xo duoc chiéu xa, chiéu dai cia chudi cenlulose s& giam va thanh phan
cua cacbohydrat khong hoa tan s€ tré nén dé dang tac dong boi vi sinh vat da ¢d. Tur nam
1951, Lawton va cong su da st dung buc xa lam tang ty 1€ ti€u hod cua thic an thd. Co
mot s6 phuong phéap birc xa khac nhau nhu birc xa cyc tim, tia gamma c6 thé dung dé
tang ty 1& tiéu hoa cua thirc an tho. Tuy nhién, cac phuong phap ndy phan 1on doi hoi
trang thiét bi dit tién, cao cip va khong an toan. Do vdy, cac phuong phap xir Iy bang birc
xa khong dem lai hiéu qua kinh té.

3.2. Xir ly sinh hoc

Co so cua phuong phap nay la dung ndm hay phé pham enzyme cta ching ciy
vao thirc an de phan giai lignin hay cac méi lién két hoa hoc gitra lignin va cacbohydrat
trong vach té bao thuc vat. Linh vuc nay co chiéu huong trién vong khi mot s loai nam
nhu White Rod da dugc phat hi¢n c6 kha nang pha v& cac phuc hop lignin-hydrat cacbon
ctia vach té bao. Tuy nhién, cac ndm héo khi nay 1am tiéu hao ning luong trong thirc dn
vi
kho tim dugc nhimng loai nim chi phan giai lignin ma khong phén giai cenlulose/ hemi
cenlulose. Phuong phap nay co nhitng han ché 16n khac nhu nudi cay vi khuan gip kho
khan, phuong tién thlet bi va qui trinh phirc tap nén cho toi nay van chua duge ap dung
rong rdi trong thyc tién. Trong twong lai néu nhu cong nghé di truyen ¢6 thé nhan duoc
céc loai vi sinh vat da co c6 kha ning phan giai lignin thi ¢6 thé c6 nhiéu ing dung trong
tuong lai vao muc dich nay.

3.3. Xir ly hoa hoc

Xt Iy hoa hoc dé cai thién gia tri dinh dudng ctia rom dugc bt dau tir thé ky XIX.
Hién nay, viéc dung cac chat hod hoc dé xur 1y phé phu pham noéng nghiép lam thirc an gia
stc dang dugc ap dung rong réi ¢ nhiéu noi trén thé gi¢i. Muc dich ctia xtr Iy hoa hoc 1a
pha v& cac moi lién két giira lignin va hemicellulose dé lam cho hemicellulose va
cellulose von bi bao boc bdi phirc hop lignin-hemicellulose d& dang duoc phéan giai boi vi
sinh vat da co.

Trong phuong phap xir Iy hoa hoc, ding tic nhan oxy ho4, axit hay kiém (So do
11).

So dd 11. Nguyén 1y xir Iy thirc dn giau xo
(Chesson, 1986)

Chét 6xy héa, SO, ,
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e Cic chat oxyhod (nhu a xit peroxyaxetic, clorit natri dugc axit hod, 6z6n..) c¢6 tac
dung phan giai lignin kha hi¢u qua.

e Céc a xit manh nhu nhiing axit dugc ding trong cong nghiép gidy.

e Cac chit kiém (voi, kali, xat, amoniac...) c6 kha nang thuy phan cac méi lién két hoa
hoc giira lignin va cdc polysacarit cua vach té bao thuc vat.

Trong tat ca cac phuong phap hoa hoc thi xur ly kiém dugc nghién ctru sau nhét va
c¢6 nhiéu trién vong trong thyc tién. Cac mbi lién két hoa hoc giira lignin va cacbohydrat
bén trong mdi truong cua da c6 nhung lai kém bén trong mdi truong kiém (pH> 8), loi
dung dic tinh nay cac nha khoa hoc da sir dung cac chat kiém nhu: NaOH, NH;, ur€,
Ca(OH), dé xir 1y cac phu pham néng nghiép nhiéu xo véi muc dich pha vo mbi lién két
gitra lignin v&i hemicellulose/cellulose trude khi chung duge st dung lam thic an cho gia
stc nhai lai, tao diéu kién thuan lgi cho qua trinh 1én men cuda vi sinh vt da co.

Kiém hod c6 thé pha v lién két este gitra lignin voi hemicellulose/cellulose dong
thoi 1am cho céu trac xo phong Ién vé mat vat 1y. Nhitng anh hudng d6 tao diéu kién cho
vi sinh vat da c6 tan cong vio cau tric cacbohydrat nhu cellulose, hemicellulose duoc dé
dang, lam tang ty 1€ ti€u hoa, tdng tinh ngon mi¢ng ciia rom da xur 1y.

Sau day 1a mot s phuong phap kiém hoé chinh di dugc nghién ctru va ap dung &
cac nude khac nhau trén thé gioi.

- Xu Iy bang xiit (NaOH)

Mot sb phuong phap xtr Iy rom va cac loai thirc n tho khac nhau bang NaOH da
dugc nghién ctru va ung dung;

* Xu ly uot:

- Pun s6i véi NaOH: Lehman (1895) xir Iy rom bing NaOH & 4p suét va nhiét do
cao (100 kg rom trong 200 lit nu6c dun soi voi 4 kg NaOH, sau d6 rira va phoi kho) da
thu duoc két qua tét tang ty 16 tiéu hoa. Jackson (1977) xtr ly cac loai thirc an th6 va rom
bang NaOH. Tuy nhién, phuong phap nay lam mat nhiéu vat chat hiru co va thitrc an thu
dugc khong ngon miéng.

Mot han ché nira 1a phuong phéap nay ton nhiéu nang luong va lao dong.
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- Phuong phap Beckmann: Beckmann (1921) di cai tién bang cach ngdm rom
trong dung dich NaOH pha loang (8 lit NaOH 1,5 % cho 10 kg rom) voi thoi gian 2 - 3
ngay, sau do rira sach phan NaOH du dén khi khong con mui kiém va cho gia suc an.
Phuong phap nay cho thay sy mat mat vét chit kho thap hon so v6i phuong phap dun soi,
lam tang gia tri nang lugng cua rom tuong duong vdi co cat sém (Sundstol, 1984). Tuy
nhién, phuong phap nay ciing c6 mot s6 nhugce diém: Nudc rira rom sau khi ché bién gay
6 nhidm moi trudng va 1am mét nhiéu chat dinh dudng hoa tan trong qua trinh ché bién
va rua trude khi cho an.

- Phuong phap nhung (deep treament): Phuong phap nay duoc tién hanh nhu sau:
Rom duoc nhung trong bé chira NaOH 1,5% trong khoang 1 - 2h, sau d6 vét 1én va dé
cho nuée chia kiém du chay trd lai bé ngam. Tiép theo, rom duoc u trong 3 - 6 ngay
trude khi cho an. Phuong phap nay rat hi¢u qua, nhung do rom sau xur ly c6 ham luong
Na cao nén khong nén cho an nhu la ngudn thirc dn thd duy nhat trong khau phan.

- Phuong phap tuan hoan: Rom déng banh duoc phun dung dich NaOH +
Ca(OH), (15 -25g NaOH va 10 - 15g Ca/kg VCK) va dé trong phong kin sau d6 phun
chét trung hoa nhur axit photphorit (H;PO4) 1€n banh rom. Khi luong nudc thira rat hét
nhitng banh rom nay cé thé an dugc. Phuong phap nay di duoc dua ra thyc té dé xir Iy
rom cho kha ning tiéu hoa cao, chira it NaOH du, nhung doi héi qui trinh va diéu kién
tién hanh phic tap.

* Xt ly kho

Nguoi ta ché bién kho rom bang cach bam hodc nghién nho rdi tron voi NaOH
theo ty 18 100 - 400 lit dung dich NaOH 20 - 40% cho 1 tan rom. Rom sau khi xir Iy
khong dugc rira. Phuong phap nay lam tang ty 1¢ tiéu hoa chit hitu co thap hon so véi xir
ly w6t nhung tranh duge su 6 nhiém moi truong do nude rira rom gay ra. Phuong phap
nay con tranh dugc sy mat mat nhitng chét dinh dudng hoa tan trong qua trinh ché bién
va rua.

Nhin chung, cac phuong phap xir Iy rom bang NaOH c¢6 hi¢u qua lam tang ty 18
tiéu hoa. Tuy vay, do nhiing bét loi nhu: chi phi cao, 6 nhiém méi truong do thai Na du
va nguy hiém cho ngudi ciing nhu gia sic nén & cac nude dang phat trién it s dung.

Bang 62. Anh huwéng ciia NaOH va Ca(OH), dén ty 1¢ tiéu hoa vat chit kho cia ba
mia (Martin, 1979)

Phuong phap xtur 1y Ty 1é tidu hoa ciia vat chat kho (%)
Ba mia 3.8
Ba mia da xu ly voi 3% NaOH 33,3
Ba mia da xu Iy véi 6% NaOH 59,0
Ba mia da xu ly voi 14% NaOH 78,8
Ba mia da xu ly voi 8% Ca(OH), 10,7
Ba mia da xu Iy voi 16% Ca(OH), 43,1

Mot s6 phuong phap thay cho xtr 1y bang NaOH 1a xir 1y bfmg Ca(OH),, dac bi¢t
1a xtr Iy bang NH; (bang 62). Uu diém cua NH; la ¢ chd: mot phan ciia né bam chit vao
rom, thtrc an thd va c6 thé stir dung nhu ngudn nito phi protein (Orskov, 1984).

- Xir Iy bang amoniac

Amoniac dugc chép nhan hon bat ki loai hoa chit nao khéc trong xu ly rom ra.
Amoniac 13 mot ngudn nito phi protein dugc VSV da c6 sir dung nén viéc xur 1y bang

93



amoniac con gop phan lam tang ham lugng protein th. Hon nira, xtr Iy bang amoniac con
c6 tac dung bao quan chéng mdc thdi. Cac phuong phap xir Iy amoniac nhu sau:

* Xtr ly bang khi amoniac:

Rom duogc chat ddng va dung vai nilon den che lai. Thung dung khi amoniac
duogc ndi voi 6ng kim loai dai cé duc 16 (duong kinh 4 cm) xuyén vao déng rom. Thong
thuong, dung 3kg amoniac/100kg rom. Thoi gian xtr Iy ¢6 thé 18n t6i 8 tudn. Ngoai ra,
nguoi ta con dung phuong phap u rom véi khi NH; ¢ trong phong kin ¢ nhiét do 95°C.
Khi NH; dugc tuan hoan trong rom 0. Phuong phap nay c6 thé lam giam thoi gian xtr 1y
xudng khoang 24 git ké ca 3-4 gio thoat khi sau xir 1y.

* Xir Iy bang amoniac 16ng:

Amoniac 16ng c6 thé sir dung dé xir Iy rom theo mot s6 cach khac nhau. Thong
thuong n6 duge bom vao dong rom phu kin qua mot ong dan. Nudc amoniac ciing co thé
cho chay tir phia trén dbng rom xudng va amoniac s& bdc hoi tir trva thim vao rom.

Xtr Iy bang amoniac khi hay 16ng déu to ra c6 hiéu luc tot: 1am ting ty 18 tiéu hoa,
tang NPN va luong thu nhén. Tuy nhién né doi hoi phai ¢ cac binh chira chiu ap lyc va
cac trang thiét bi ha ting tot Xt ly amoniac cling gay 0 nhlem moi truong do NHj thai
vao khong khi. Trong mét s6 truong hop c6 thé sinh doc td (4-metyl imidazol) néu xur 1y
amoniac & nhiét do cao va nguyén liéu c6 nhiéu duong.

* Xir Iy bang uré

Thuc chit xir 1y bang uré ciing 13 xtr Iy bang NH; mdt cach gian tiép vi khi co
nudc va ureaza cua vi sinh vat thi uré s€ phan giai thanh amoniac.

CO(NHy), + H,O urease — 5 2NH; + CO,

Céc nha nghién ciru cho rang: trong thyc té san xuat hién nay thi 1dy NHj tir uré
bang qua trinh G wdt rom hay céc thirc an tho khéac 13 phuong phap don gian va thuan tién
hon ca. NaOH va NH; lam cit mach lién két giira lignin véi cac thanh phan khac cta
mang t& bao nhu cellulose, hemicellulose va protein. Mot phan hemicellulose trd thanh
hoa tan trong nudc va cac ciu triac von khong thé tac dong toi tro thanh d& dang chiu tac
dong cua enzyme vi sinh vat.

Uré c6 thé sir dung dé xtr Iy rom cht yéu theo hai cach sau:

- Trén quy mé cong nghiép, rom tron v4i uré két hop véi viéc nghién va dong
thanh banh.

- Trén quy mé ndng ho rom duoc tron véi uré rdi U trong cac hao, hd hay cac bao
bi dugc nén chat va gitlr kin khi.

Khi xtr Iy rom bang uré can dam bao cac diéu kién sau:

- Liéu lugng uré sir dung bang 4-5% so vi VCK cua rom.

- Luong nudc sir dung can dam bao cho do 4m cua rom sau khi trén ndm trong
khoang 30-70%. Néu qua it nudc thi s& khé tron déu va nén chit. Néu thém qua nhiéu
nude s& 1am mat uré do nude khong ngdm hét vao rom ma trdi mat va dé gay moc. Trong
thuce té c6 thé dung 6-10 lit nude/10kg rom kho.

- Céc tai hay hd & phai dugc nén chit va dam bao kin khi dé khong cho amoniac
sinh ra bi lot ra ngoai lam mat hiéu luc xir Iy va rom s€ bi méc.

- Thoi gian u tuy thudc vao nhiét o moi truong. Néu nhiét do khong khi cao thi
qua trinh amoniac hod s€ nhanh,lanh thi cham lai. Néu nhiét do trén 30°C thi thoi gian u it
nhét 1a 7-10 ngay, 15-30°C phai ¢ 10-25 ngay, 5-15°C thi phai ¢ 25-30 ngay.

Phuong phap xtr Iy bang uré an toan hon phuong phap xir Iy bang amoniac 1dng
hodc khi. Hon nita, uré ré hon NaOH va NH; va rat sin vi né 14 phan bon cho cdy trong.
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Mit khac, uré 1a chét rdn nén d& van chuyén va str dung. Tuy nhién, phuong phap nay van
c6 nhitng khé khan nhu: NHj chi dugc giai phong khi c6 enzyme urease va enzyme nay
chi hoat dong trong diéu kién nhiét 6 va do 4m nhét dinh. Nhiét d6 va do 4m cao 1a diéu
kién thuan loi cho enzyme nay hoat dong. Do do, xtr 1y uré chi thich hop cho cac nudc
nhi¢t déi. Bén canh d6, mac du xu 1y uré bd sung NH; cho vi sinh vat da c¢d, nhung day
van 13 cach bo sung dit tién boi vi luong uré can dung dé dam bao xir Iy ¢6 hiéu luc it
nhit cao gép 2 lén so voi nhu cau ciia vi sinh vét da co. Thém vao do, & cac nude dang
phat trién do trg cip néng nghiép ngay cang giam nén gia uré c¢6 xu hudng tang Ién. Viéc
ap dung phuong phap nay co thé s& ‘mang lai hiéu qua kinh té khong cao néu gia uré cao.
Do d6, viéc dung thém mot chat kiém khac ré hon (nhu voi chang han) két hop v6i mot
muc uré thép 6 thé mang lai hi¢u lyc t6t hon va bén virng hon vé mat kinh té.

Phwong phdp xir ly rom bang uré:

Hoa tan lugng uré theo cac ty 1¢ thich hop, thuong 4-5%. Vi du, xu ly bang dung
dich uré 4% thi hoa tan 4 kg uré trong 100 lit nudc, tron déu véi rom da cat ngan 4-5 cm
sau d6 cho rom dd xir Iy uré vao thi nilon, han kin va @ trong 21 ngay 1a c¢6 thé cho gia
stc dn (xem phan sau).

Bang 63. Anh hwéng ciia xir Iy rom bang dung dich uré 4 % dén thanh phin dinh
duwdng cia rom

Loai thure an VCK (%) Protein tho Xothd  TDN (g/kg) ME (kcal/kg)

(%) (%)
Rom chua u 81,0 4,2 26,7 369 1346,7
100 5.2 33,3 456 1664,4
Rom u uré 4% 56,8 6,4 18,1 262 956,3
100 113 31,9 462 1886,3

Xur Iy bang voi

Trong s cac chat khac co thé dung dé kiém hoa rom thi voi (Ca (OH),) hay CaO
dang duoc quan tim nhiéu nhat. Cé hai hinh thirc xir 1y bang voi:

* Ngém rom trong nudce voi: twong tu nhu xu ly voi NaOH.

* U rom véi voi: rom duoc tron déu v6i 4-6% voi (Ca(OH), hoic Ca0), nude
(40-80kg/100kg rom) va u trong 2-3 tuan.

Viéc dung voi xir Iy rom cé cac wu diém 1 voi ré tién va san co, bo sung thém Ca
cho rom, an toan va khong gay 6 nhidm méi truong. Tuy nhién, vi voi 14 kiém yeu nén
tac dung xtr 1y khong cao néu ngdm nhanh. Hon ntra , v6i kho hoa tan va khong bdc hoi
nén kho tron deu trong nguyén liéu xtr 1y va khi xir Iy voi rom d& bi mbc, do vdy luong
thu nhan khong 6n dinh.

Xir Iy két hop uré véi véi:

Theo Van Soest (1994) viéc két hop dung uré va voi sé dem lai hiéu qua tSt hon
ding riéng voi hodc uré. Khi ding CaO két hop véi uré thi uré c6 thé duge phan giai
nhanh hon va ting su phan tng gitta NH; véi rom. Viéc két hop nay s& con cho phép bo
sung ca NPN va Ca cliing mét luc, ciing nhur chdng duoc méc, trong khi giam duge lugng
N va Ca du so v6i xir Iy bang uré hay bang vai riéng 1. Cac nghién ctru trong phong thi
nghiém, cac danh gia in-sacco, in-vivo va cac thi nghiém nudi bo sinh truéng bang rom
xtr 1y bang uré két hop véi voi da duoc tién hanh & Viét Nam va cho két qua rat t6t
(Nguyén Xuan Trach, 2000). Quy trinh xtr Iy rom bang uré két hop vai voi ap dung cho
néng ho duoc trinh bay cu thé ¢ phan dudi day.
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IV. CHE BIEN PHU PHAM LAM THUC AN CHO TRAU BO

4.1. Xir Iy rom khé véi uré va voéi

Nguyén liéu :

Co6 thé xir Iy theo mot trong cac cong thire sau déy:
1) Rom kho 100 kg, uré 4 kg, nude sach 70-100 lit.
2) Rom khé 100 kg, uré 4 kg , voi t6i 0.5 kg, nudc sach 70-100 lit (néu gia uré ré)
3) Rom kho 100kg, uré 2.5 kg, voi t6i 2-3 kg, nude sach 70-100 lit (néu gia uré dit)

Hé 4 va dung cu:

C6 ba loai hé 0: c6 ba vach, c¢6 hai vach canh nhau hodc c6 hai vach d6i dién. No6i
chung, can tbi thiéu hai vach dé nén rom cho chit. Nén co thé 1a xi mang, gach hay 16t
nhleu 1a chudi hodc nilon. Dung tich hd 1 phu thudc vao sd lwong rom can u dé dap ung
nhu cdu cua gia suc.

Néu khong 1am hé Ui ¢6 thé & rom trong ti nilon (bao dung phan dam) 16ng trong
bao tai dtra (100kg rom can 10-12 bao tai dura).

Cac dung cu khac gom can 1 chiéc chau to hay vai sanh 1 cai dé hoa tan uré, voi,
x6 t6n 2 - 3 chiéc, 6 doa (dé tudi cho déu), ni long, day ni 16ng.

Cach u:

- Uré va voi duoc hoa tan vao nude cho tan déu.

- Néu @ trong ho thi réi timg 16p rom mong (20 cm) roi tudi nudc uré/voi sao cho déu
rom, dao cho ngdm nudc u ré, ding chin nén chit, roi lai t1ep tuc 16p khac nén chat. Sau
khi xong phii bao ni 16ng 1én trén sao cho that kin, khong dé khong khi nudc mua & ngoai
lot vao va khi amoniac ¢ trong bay ra.

- Néu 0 trong tai thi trén san sach hay trén tam niléng trai timg 16p rom day khoang 20
cm. Sau d6 tudi nude da hoa tan uré va voi cho thim udt déu tat ca cac 16p rom (khong
doi qua nhiéu 1am thira nudc uré gdy lang phi). Tlep theo, 16p rom mai duge phu 1én va
lai tudi déu cho dén khi 1am am hét luong rom can xu ly. Cac 16p dudi nén tudi it hon
cac 16p trén vi phan nuéce du thira s& thim xudng cac 16p dudi. Sau khi rom dugc tudi
déu cho chiing vao céac bao tai dira, nén that chat rdi budc chat. Bao quan cac bao tai niy
0 noi sach sé, tranh néng, mua, Am udt.

Cdch cho an:

- Sau khi 0 2 - 3 tudn (mua hé) hodc 3 - 4 tuan (mua dong) cé thé sir dung rom ra
cho trdu bo an. Lay vira dii luong rom can thiét cho ting bira, day kin hd 1 hodc budc kin
bao nilong lai.

- Rom 1 ¢6 chét lugng t6t c6 mau vang dam, mui uré, khong c6 mui mdc, rom
am, mém.

- Néu trau bo chua dugce an thirc dn G u ré trudc do, phai tap cho chiing in, lac dau
v6i 86 lugng it va tron véi cac loai thirc an khac sau d6 tang dan s6 lwong. Cé thé 1y rom
Ui ra, phoi trong mat chimng 1 gid dé bay bot mui, cho rom u vao méang sach sé& tron thém
c¢6 xanh, hodc mdt it thirc dn khac nhu : cam, bot ngd, bot san, ri mat hay khoai lang tuoi
1én trén rom dé hap dan trau bo, lam nhu vay khoang vai ngay. Khi trdu bo an quen rom
u, lvong an vao nhiéu hon so v&i khi chua @, néu cho 4n trong mua déng thi hiéu qua s&
t6t hon.

4.2. Rom u twoi véi uré

Viéc i rom tuoi ¢6 nhiéu vu di€ém hon t rom kho, vi:
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- Rom tuoi c6 gia tri dinh dudng cao hon rom khé do trong qué trinh phoi kho,
mét sb chit dinh dudng trong rom bi mét, ty 1€ tiéu hod rom tuoi cao hon rom kho.

- Rom tuoi ¢o ty 1& nude cao, khi u khong cn hoa uré vao nudc ma c6 thé rai uré
truc tiép 1én rom ting 16p.

- U rom tuoi v6i uré dam bao gia tri dinh dudng cua rom, it hao ton chat dinh
dudng.

Nguyén liéu

Luong uré ding U khoang 4% vat chit kho ctia rom, cin ctr vao ham luong nudce
ctia rom khi dem 0 d tinh toan lugng uré cho phu hop, néu rom méi lay sau khi thu
hoach thi d6 am thich hop (> 50 %), nhung néu rom da dé kho phai vay thém nudc.

HG i

Hb ¢ 1am gidng nhu u rom khé véi uré, do khi G rom twoi sb luong thuong nhiéu
hon do sau khi thu hoach nén kich thuéc hd 1 ¢ thé 16n hon.

Cach u

- Cho rom vao hé 1, trén mdi 16p rom day thi rai mot 16p uré (can tinh cu thé dé
dam bao ty 1& quy dinh), 1am nhu vay cho dén khi ddy hd. Do rom con twoi nén doi hoi
phai nen that chat va phii ni 16ng that kin dé tranh mat uré va hao ton cac chét dinh
dudng.

Chu y:

+ Khi 0 rom tuoi can luu y: Do rom con twoi non ¢6 nhiéu duong glucose nén néu
am do6 thip (rom da kho 1 phan nhung khong thém nudc) va nhiét do cao (cho rom vao
hé 1 luc trua ning) thi doc t6 4-methyl-imidazol s& duoc hinh thanh do phan tng giita
glucose va NH; phan giai tir uré, c6 thé gay doc cho bo.

+ Gia stc cho an rom U tuoi cting twong tu nhu rom khé dugc u véi uré /voéi nhu
trén.

4.3. Phwong phap lam banh da dinh duwéng:

Nguyén ligu: Uré: 10 kg
R1 mat: 45-50kg
Xi mang: 2 kg
Bot dat sét : 4 kg
NaCl: 0,5 kg
Bot sin hay cam gao: S5kg
Chat d6n nhiéu xo: 20 -30 kg (nhu vé lac, day lang, day 14 lac
kho hay rom kho bam nho).
Dung cu: Chau to, x0 ton, khudén dong gach, chay gia, can, nilong.
Cach lam:
+ Budce 1:

- Tron uré, mudi an vao ri duong cho déu (hdn hop 1)

- Tron déu céc chit con lai va phu gia voi nhau (hén hop 2)
+ Budce 2:

Tron déu hai hon hop trén vao nhau, sao cho ching vira du két dinh. Chy y dén do
am bang cach dung tay nam lai, néu thay tao duoc hinh trong 10ong ban tay, khi budng ra
khong bi ra roi 1a dugc. Néu qua nhdo cho thém mot it chat don nhidu xo. Néu ‘qua kho
cho thém mat vai kg i mat. Sau khi tron xong phai i dong trong thoi gian 1 -2 tiéng dong
ho, r0i méi dong thanh cac banh nho.

+ Budc 3:
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- Dung khuén dong gach thi cong hodc khudn déng gach xi hay x6 ton hong dé
dong banh.

- Dung chay gb nén that chit nguyén liéu vao khuén dé két dinh tdt.

- Phoi kh6 banh dinh dudng trong bong mat 5 -7 ngay ¢ noi cao rdo sach sé, sau
d6 mdi str dung cho trau bo.
+ Buoc 4: Stir dung cho trau bo an

- Pt banh dinh dudng vao noi cao rdo sach s& trong chudng triu bod (tranh dé
nuéc mua hay phan, nudc tiéu gia stc tron 1an vao).

- C6 thé dat trong 1o hodc dung cu khac va treo vao phia dau trau bo, ngang voi
tam mon cta chung dé trau bo dé 1iém hodc an.

- Chi cho mét banh dinh dudng vao rd, khi nao n hét méi cho dn banh mai.

- Mot trau bo hang ngay c6 thé dn duoc tir 0,4 - 0,6 kg banh dinh dudng nay.

- Can cho an banh dinh dudng lién tyc.

- Tuyét dbi khong hoa tan banh dinh dudng vao nuéc dé ubng vi uré trong banh
dinh dudng s& hoa tan vao nudc lam gia stiic ngd doc uré c6 thé gy chét trau bo dot ngot.

- C6 thé sir dung banh dinh dudng trong vong 2 - 3 thang ké tir sau khi san xuat.
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CHUONG VIIIL TIEU CHUAN VA KHAU PHAN

Moi loai gia suc khac nhau can nhu cdu cac chét dinh dudng khac nhau tuy theo
dic diém riéng cua tung loai, gidng. Trong tung loai, glong tuy theo giai doan phat trién
ma nhu cau dinh dudng khac nhau. Can d6i cac chat dinh dudng can thiét trong khau
phan so v&i nhu ciu cta gia suc 1a bién phap rit quan trong nhim ting ning suat va hiéu
qua trong chdn nudi.

I. KHAI NIEM

1.1. Tiéu chuan an

Tiéu chudn dn dugc xac dinh dya trén nhu cau cc chit dinh dudng (phan nay da
dé cap trong hoc phan Dinh dudng gia suc). Nhu da biét, nhu cau dinh dudng 1a khéi
luong chit dinh dudng ma con vat can dé duy tri hoat dong séng va tao san pham (ting
trong, tiét sita, cho trimg..) trong ngdy dém.

Tiéu chuan dugc x@y dyng trén co s6 nhu cau. Vi vdy, co thé khai niém tiéu chuan
an 1a khdi lugng cac chat dinh dudng (dugc tinh bang don vi khéi lugng hodc tinh bang
phan tram trong thirc n hdn hop) ma con vat yéu ciu trong mot ngay dém. Tiéu chudn n
c6 thé hiéu nhu sau:

Tiéu chuén in = Nhu ciu + S dwr an toan.

S6 du an toan 1a sé luong chat dinh dudng can thém vao ngoai nhu ciu cia gia
sic dugce xac dinh thong qua cac thyc nghiém. Trong thyc té, xac dinh nhu cau dinh
dudng duoc tién hanh trong phong thi nghiém (on-station) voi nhiéu cé thé va gia tri thu
duoc 1a trung binh sb hoc ciia cac quan sat. Gia tri vé nhu cau dinh dudng (vi du: 14,7 MJ
ME) 1a gia tri trung binh cua cac gia tri thu dugc trén hoac dudi gia tri trung binh noi trén
(c6 thé 12-16 MJ ME). C6 nghia, néu ap dung gia tri trung binh trén dé x4c dinh nhu cau
thi mot s6 vat nudi khong dap tmg nhu cau chat dinh dudng (nhitng quan sat trén 14,7 MJ
ME). Do d6, nguoi ta méi sir dung khai niém sé du an toan.

Tiéu chuan an duoc qui dinh bdi mot sé chi tiéu co ban, nhitng chi tiéu nay phu
thudc vao su phat trién chan nuoi ciia mdi nude.

1.2. N§i dung tiéu chuén in

- Nhu ciu ning lugng: Biéu thi bang kcal (Mcal) hay kJ (MJ) cia DE, ME, NE
tinh cho mot ngay dém hay tinh cho 1 kg thtc an. Khi nhu cau ning luong tinh trén 1 kg
thi goi la mat do nang lugng hay muc nang luong. Vi du: nhu cau cho lon thit 14 3200
kcal ME/kg, thi hiéu 1a mat do nang luong trao ddi 1a 3200 kcal.

- Nhu ciu protein va axit amin: Nhu cdu protein c6 thé thé hién bang khdi lugng
(g; kg) cho mot ngay dém hay ty 18 (%) protein tho hay protein tiéu hoa trong khau phan.
Axit amin ciing duoc tinh theo khdi luong (g) cho mot ngay dém hay ty 1¢ (%) so voi vat
chat kho hoic ty 18 (%) so v6i protein. Mot sd nue (Anh, My, Australia. .) da st dung
axit amin tiéu hoa toan phan hogc tiéu hoa hoi trang (ty 16 tiéu hoa biéu kién hoic ty 1&
tiéu hoa thyuc) dé biéu thi nhu ciu axit amin cho lon va gia cam.
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- Nhu ciu m& va axit béo: | Vi du: Tiéu chudn &n cua lon

Nhiéu nude da st dung cac axit béo nai nudi con giong noi Cf? trong
thiét yéu trong tidu chudn an cia vat | 1uong 81 -90 kg cho 1 ngay dém
nudi (Anh, My, Australia..). (TCVN) :

- Nhu cu céc chat khoang: ME (kcal) : 8.621 hodc
+ Khoang da luong: Ca, P, Mg, 36 AMJ M?
Na, C1 ,K, S (g/con ngay hodc % TA). chat ]Fho - 2,067 kg
+ Khoang vi lugng: Fe, Cu, Co, Prote}n th?: , 453 g
Mn, Zn.. (mg/con ngay). Prote}n tiéu hoa: 336 g
5 Xo thdé (9): 187 g

- Nhu ciu vitamin: A, D, E The /
(UI), VTM nhom B, C, K (mg); B, (khédng vuot qud)

Ca: 21,4 g
(1g). P: 17,4 g
1.3. Khau phan an NaCl: 15,8 g
Pé hién thi tiéu chuan in bang Fe: 367 mg
. S 2 .11 . ; Cu: 37 mg
cac loai thtc an cuy thé thi nguoi ta su
1A cirg A T, 2 Zn: 158 mg
dung khai niém “khdu phan an”. Khau
Ao w13 LI A: . C o Mn: 143 mg
phan an 1a khoi lugng céc loai thue an o 5,6 mg
cung cap cho con vat dé thoa man tiéu 1. 1,1 mg

chuan an. Khiu phan an duogc tinh
bang khoi lugng trong mot ngay dém

hodc ty 18 phan tram trong thirc dn hdn
hop.

Vi du, dé dam bao tiéu chuén dn cho lon nai c6 khoi luong 80kg: nang luong
7000 kcal ME; protein tiéu hoa 308 g; Ca: 16 g; P: 11 g; NaCl: 11 g, nguoi ta thiét 1ap
khéu phén an nhu sau: 5 kg rau lang; 1,5 kg cdm loai 2; 0,45 kg ngo; 0,1 kg bot cé; va 0,2
kg kho dau lac.

Nhu cau dinh dudng hay tiéu chuan an cioa dong vat nudi twong ddi 6n dinh
nhung khau phan thirc 4n thay d6i tuy thudc ngudn thirc n ¢ thé ¢ ¢ cac ving sinh thai
hay khi hau khéc nhau.

II. NGUYEN TAC PHOI HQP KHAU PHAN

Tbi wu hoa khau phan hay con goi 1a 1ap khau phan dé thoa man nhu ciu dinh
dudng cua gia stc gia cam véi gia thanh thap nhat 1a rat quan trong dé nang cao hiéu qua
kinh t€ trong chan nudi. C6 hai nguyén tac dé 1ap khau phan 1a khoa hoc va kinh te.

2.1. Nguyén tic khoa hoc

+ Khau phan an phai dap ung ddy di nhu ciu dinh dudng, thod min dugc tiéu
chuin 3n. Pam bao duoc su cin bing cac chat dinh dudng: axit amin, khoang , vitamin...

+ Khbi luong khau phan an phai thich hop voi strc chira cia bo may tiéu hoa.

bé khong ché khéi lwong khau phéan an nguoi ta dung lugng thire an (% vat chat
khé) c6 thé thu nhan tinh theo ty 1& khdi luong co thé .

- Trau bo thit: luong vat chét kho c6 thé thu nhan duogc 13 2,5 - 3,0% khoi lugng
co thé (W).

- Bo stra: lugng vat chit kho c6 thé thu nhan duoc: 2,5% W + 10% san lugng stra.

Mait d6 nang luong cta khau phan:
Téng nhu cau ME (Kcal, Mcal)
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ME (Kcal, Mcal’kg VCK) =

, i Téng kg VCK ctia khau phan
- Lon: lugng vat chét,kh(‘) co thé }hu nhan duoc 1a 2,5%W.
- Ngua: luong vat chat kho c6 thé thu nhan duoc 1a 2%W.

2.2. Nguyén tic kinh té

Khau phan an phai c6 gia ca hop ly va ré. bé khau phan thuc an vira dam bao nhu
cau dinh dudng cho dong vat vua t6i wu vé& mit kinh té cho ngudi chin nudi khi lap khau
phan phai cht ¥ cac van dé sau day:

+ Tinh sén c6, chét lugng va gia ca cua ngudn nguyén li¢u thire an.

+ Pic tinh sinh hoc, tinh ning san xuit va ning suat, tudi cta glong

+ Muyc tiéu nudi dudng dong vat ( nudi lay thit, trimg hay lam giong...).

+ Pic diém co ban caa hé thong nudi dudng, an tu do hay han ché.

+ Nhiét 6, d6 4m cua mdi trudng nudi dudng...

III. PHUONG PHAP XAY DUNG KHAU PHAN THUC AN CHO VAT NUOI

Mubn xay dung khau phan in cho vat nuéi mot cach khoa hoc va hop 1y chung ta
can biét:

- Tiéu chuan an coa gia stic gia cAm vé cc chat dinh dudng nhu: ning luong,
protein, axit amin, ham luong xo, khoang...

- Thanh phan ho4 hoc va gia tri dinh dudng, gia ca cua céc loai thirc an dy kién s&
sir dung trong khau phan (chu y giéi han tot da % cia timg loai nguyén lidu). Gia ca cua
cac nguyén liu lam thirc an ¢ thé tinh cho 1 kg hay cho 1.000 kcal ning luong (tiéu hoa
hay trao d6i) va 100 gam protein th trong thtrc an.

3.1. Phwong phap tinh toan don gian

Phuong phap nay ap dung tinh toan cho cac khau phan thire an chi bao gom mot
vai nguyén liu va yéu cau tinh mot vai chat dinh dudng chu yéu trong khau phan. Cac
phuong phap kinh dién dugc sir dung dé xay dung khau phan nhu: Phuong phap thir -sai

(trial - error), phwong phap hinh vuéng Pearson, phuong phap lap phuong trinh dai sb.

Bang 64. Khuyén cdo gioi han tdi da sir dung nguyén liéu trong khau phén lon va
gia cam (kg/100kg khau phan)

Nguyén liéu Lon thit c6 trong lugng (kg) Lon nai sinh san
5-10 11-20 | 21-50 | 51-100 | Mang Nuo6i | Ga, vit
thai con
Ngo 50 50 50 65 50 50 70
TAm gao 50 50 50 65 50 50 70
Cém gao 10 20 30 45 50 40 20
Sin 0 20 30 45 30 30 30
Cam my 10 15 25 45 50 40 20
Lua 0 0 5 10 15 10 15
Bot ¢o 0 0 4 4 4 4 4
Bot ca 10 10 8 8 5 8 10
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Bot ca man 0 0 8 10 7 6 0
Bot thit 3 3 5 5 3 5 5
Bot méau 2 2 3 3 3 3 3
Khé du twong 25 25 15 15 15 15 35
Pau tuong hat 25 25 15 10 10 15 25
Kho dau lac 0 0 10 10 10 10 0
Kho dau dura 0 0 5 5 5 5 5
Bot sira 15 15

Dau, chat béo 4 4 5 5 5 5 5

Ngué‘n: La Van Kinh, thire an chdn nudi sé 2/2004.

Céc phuong phap c6 chung cac bude nhu sau:

Buoc 1:

Xac dinh nhu cau dinh dudng , tiéu chuan cho gia suc, gia cam . Nhu ciu dinh
dudng theo tiéu chuan Viét nam (TCVN) hodc tham khao tiéu chuan NRC (M¥), ARC
(Anh), tiéu chuan ctia Nhat Ban, Ha Lan, An DPo.. .phu hop voi khi héu va cac vung sinh
thai khac nhau; phu hop véi cac gidng gia stc gia cam va timg giai doan sinh truong phat
trién cta con vat.

Buoc 2:

Chon lya cac nguyén liéu thirc dn dé 1ap khau phan an. Phai biét gia tri dinh
dudng va gia thanh cac nguyén liéu thirc an d6. Nguyén liéu thirc 4n phai bao dam chat
luong t6t va phai phil hop véi timg loai gia stc, dam bao tinh ngon miéng cta con vat.

Buoc 3:

Tién hanh 13p khau phan. Phuong phap nay thuong theo cac budce chinh sau day:

- Xac dinh khéi lugng cac loai thirc dn bd sung nhu khoang vi lugng , premix
vitamin... Cac loai thire an nay thuong chiém ty 1¢ thip trong khau phan (bang 64).

- An dinh khéi luong mot s6 loai thirc an giau protein hogc thirc n gidu nang
luong (tham khao khuyén céo & trén).

- Trén co s¢ thirc n di an dinh tinh toan khéi lugng cac loai thirc 4n con lai. Ta
¢6 thé xac dinh khdi lugng cia timg loai thirc dn nay bang 2 phuong phap: phuong phap
duong chéo Pearson hodc phuong phap dung phuong trinh dai so.

- Tinh toan gi4 tri dinh dudng cta khau phan du kién.

- Piéu chinh va b6 sung. Dya vio tiéu chuan in dé diéu chinh va bo sung cac chat
dinh dudng cho phi hop véi nhu cau con vat

Vi du, phdi hop khau phan thuc in cho ga dé theo phuong phap duong chéo
Pearson.

Xéc dinh cong thirc san xudt thirc n hdn hop cho ga dé, yéu cau 1 kg thic n hon
hop c6: nang luong: 2750 -2800 Kcal ME; Protein thd: 16 %; Lysine: 0,8 %;
Methionine: 0,3%; Ca: 3,5%; P: 0,8 -1%; NaCl: 0,5%.

Céc nguyén li¢u thirc an bao gém: ngo vang, cam, bdt c4, dau tuong, kho lac, bot
s0, bot xwong, Premix khoang va vitamin, NaCl, DL-methionine, L-Lysine (bang 65).

Bang 65. Gia tri dinh dwéng ctiia nguyén li¢u thirc an

Thirc an ME (Kcal) | Protein Ca (%) P (%) Lys (g/kg) | Met (g/kg)
(%)

Ngo vang 3321 8,9 0,22 0,3 2,74 1,7

Cam gao 2527 13 0,17 1,65 5,55 2,49
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Bt ca 45 2319 45 5,00 2,50 22,5 7,25
b.tuong 3360 39,25 0,23 0,63 24,00 5,43
Khb lac 2917 45,54 0,18 0,53 16,34 5,45
Bot xuong - - 24,0 16,0 - -
Bot s0 - - 33,0 - - -
Lys - - - - 98,0 -
Met - - - - - 99,0

An dinh mot s6 nguyén liéu trong thirc in hén hop cho ga dé (%)

-Botca: 5

- Bot s0: 8

- B4t xuong: 1

- Premix: 1

- NaCl: 0,5

Tong sb: 15,5

Xem xét vé khéi luong: dé phdi hop cho 100 kg thirc dn di co 15,5 kg thic an 4n
dinh, s6 lwong cac nguyén liéu khac can phdi hop 1a (100 - 15,5 =) 84,5 kg tir 4 nguyén
li¢u 1a ngo, cam , kho lac, dau tuong.

Vé protein: protein da cé trong 5 kg bot ca 1a (5 kg *0,45 =) 2,25 kg; vi vay,
luong protein con lai trong cac nguyén li¢u khac 1a (16 - 2,25 kg =) 13,75 kg. Nhu vay,
trong 84,5 kg thirc an cia 4 nguyén liu con lai phai c6 13,75 kg protein nghia 1a ham
luong protein tho 1a (13,75 * 100/84,5 =) 16,27%. Thuc hién budc tiép theo.

Chon cip phdi hop: chon cip phdi hop nhim théa min ham luong protein
(16,27%). Co6 2 cach chon cép la:
¢ 1 loai thtrc n giau nang lugng + 1 loai thure an giau protein, hay
¢ | cap thic an giau nang lugng hoac 1 cdp thirc an giau protein.

O vi du nay, gia sir chon cach 2 (1 cip thirc 4n gidu ning luong va 1 cdp thic an giau
protein)
o Cap I: (ngd + cam) voi ty 1¢ 3:1; thi gia tri protein thé 1a (8,9 * 3 + 13)/4 =9,93%

° Cap 2: (dau tuong + kho lac ) voi ty 1€ 2:1, thi 41,3
gia tri protein tho 1a (39,25 * 2 + 45,54)/3 = 41,35 | 9,93 5’
X , , 16,77

Khi c6 2 cd@p nay thi tién hanh két hgp voi nhau - ’
theo cach 1 (1 thirc an giau nang lugng-cap 1 va 1 thoe | >5 g
an giau protein-cap 2) theo hinh thirc 6 vudng Pearson. .,

Goi x 1a s6 phan ctia hdn hop cap thir 1 két hop
v6i 1 phan HH 2 (cip 2) dé c6 1 HHTA ¢6 16,272 % protein ta c6 phuong trinh sau :
25,075-6,347X =0
X =25,075/6,347 = 3,95.
(Két hop 3,95 phan hdn hop 1 va 1 phan hdn hop 2 s& c6 4,95 phan hén hop 3 ¢ pr %
16,272 %).
Quira% :HH 1 (Cap 1):3,95/4,95 * 100 =79,8 %
HH2(Cap2): 1/4,95*100 =20,2%
Tinh cu thé :
HH1(Cap1): (Ng6+cam)voityle3: 1
Cép 2: (bau tuong + Kho lac ) Voity I¢ 2 :1
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Tinh theo %: trong 84,5 kg

Ngb : 59,85% 50,57 kg
Céam: 19,95% 16,86 kg
Pau tuong :  13,47% 11,38 kg
Kho lac : 6,73% 5,69 kg

Két qua : Cong thirc hon hop nhw sau (%):

Ngo: 50,57

Cam: 16,86

Dau tuong: 11,38

Kho lac: 5,69

Bot ca: 5

Bot so: 8

Bot xuong: 1

Premix K/VTM: 1

NacCl: 0,5

* Piéu chinh va bé sung

Két qua kiém tra gia tri dinh dudng ciia cong thirc thirc dn hdn hop trén dap ung
du nhu ciu dinh dudng cho ga dé (tinh toan bd gia tri dinh dudng cua 1 kg thic in, sau
d6 so sanh véi tiéu chuan néu thira hay thiéu s& diéu chinh va bd sung dé dat ding nhu
tiéu chuén cta khiu phan phai phdi hop).

3.2. Sir dung phan mém trén may vi tinh

Hién nay, nhiéu phan mém 1ap khiu phan thirc an vat nudi da duoc ng dung
nham rat ngan duoc thoi gian tinh khi nhu cau dinh dudng ngay cang c6 nhiéu chi tiéu
hon. Mot so phan mém nhu UFFDA, Brill for Window, Feedmania, FeedLive, Format..
dang dugc sir dung.

Tbi wu hoa khau phan thirc dn hay con goi 1a 1ap khau phan voi gia thanh thip
nhit 12 cong viéc rat quan trong cua can bd k¥ thuat trong cac nha may thic in hay cac
trang trai chan nudi. P& khau phan thirc an dugc 1ap mot cach toi vu nham thod man nhu
cau dinh dudng cua gia suc gia cAm va gia thanh r& nhat can cac thong s6 ddu vao phai
chuan xac. Néu c6 may tinh hién dai v&i cac phan mém lap cong thic chuyén nghiép
nhung cac thong s6 dau vao ( input data) khong chudn xéc thi két qua dau ra khong co gia
tri. Cac budc co ban ciia qué trinh 14p khau phan trén may vi tinh nhu sau:

Budc 1: Nhép cac dir liéu vé cac chat dinh dudng

Budc 2: Nhap cac dir liéu vé nguyén liéu (bao gom tén nguyén liéu, ma s6, gia

thanh tinh cho 1 kg, gia tri dinh dudng tinh theo phan tram hay s6 tuyét d6i)

Budc 3: Nhép céc dir lidu Ve nhu cau dinh dudng ciia khau phan

Budc 4: Nhép cac dir liéu vé gidi han sir dung nguyén liéu trong khau phan
Tuy theo nhu cdu dinh dudng va kha ning thich tng cua gia stc gia cam véi timg loai
nguyén li¢u, tinh ngon miéng, gid ca cua nguyén li€u ma co6 gidi han s dung khac nhau.
Phai cht ¥ su can ddi dinh dudng ctia khau phan va ty 18 bd sung céc chat khac nhu :
premix khodng, vitamin, men ti€u hoa, chit tao mau, chét chéng o xy hoa, chét chéng
méc, chit bao boc hap phu doc td...

Budc 5: Lénh cho may tinh chay va in két qua

Budc 6: Kiém tra, danh gia hiéu qua ctia khau phan.

Sau khi san xuét thirc 4n theo cong thirc da tinh toan, phai phan tich dé kiém tra lai gi4 tri
dinh dudng ctia khau phan hodc qua nudi dudng dé danh gia.
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PHAN PHU LUC

I. TIEU CHUAN AN CHO GIA SUC NHAI LAI

Phuy lyc 1. NHU CAU CAC CHAT DINH DUGNG CUA BO BUC GIONG
(C6 khoi lugng tir 300 -800 kg, tang trong: 0,5- 2,5 kg/ngay; NRC, 1996)

Khoi lwong bo (kg) 300 400 500 600 700 800
Néng luong thuan duy tri (Mcal/ngay) | 6,38 7,92 9,36 10,73 12,05 13,32
Protein trao ddi (g/ngay) 274 340 402 461 517 572
Canxi (g/ngay) 9 12 15 19 22 25
Phét pho (g/ngay) 7 10 12 14 17 19
Ning luong thuan cho ting trong (Mcal/ngay)

Tang trong (kg/ngay)

0,5 1,72 2,13 2,52 2,89 3,25 3,59
1,0 3,68 4,56 5,39 6,18 6,94 7,67
1,5 5,74 7,12 8,42 9,65 10,83 11,97
2,0 7,87 9,76 11,54 13,23 14,85 16,41
2,5 10,05 | 12,47 14,74 16,90 18,97 20,97
Nhu cau protein trao doi cho ting trong (g/ngay)

Tang trong (kg/ngay)

0,5 158 145 122 100 78 58
1,0 303 272 222 175 130 86
1,5 442 392 314 241 170 102
2,0 577 506 400 299 202 109
2,5 710 617 481 352 228 109
Nhu cau canxi cho ting trong (g/ngay)

Tang trong (kg/ngay)

0,5 12 10 9 7 6 4
1,0 23 19 16 12 9 6
1,5 33 27 22 17 12 7
2,0 43 35 28 21 14 8
2,5 53 43 34 25 16 8
Nhu cau phét pho cho ting trong (g/ngay)

Tang trong (kg/ngay)

0,5 5 4 3 3 2 2
1,0 9 8 6 5 4 2
1,5 13 11 9 7 5 3
2,0 18 14 11 8 6 3
2,5 22 17 14 10 6 3
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Phu luc 2. NHU CAU CAC CHAT DINH DUGNG CUA BO THIT PANG SINH
TRUONG VA VO BEO (C6 tam voc vira va nho, voi khoi lwong: 200 -450 kg, tang

trong: 0,5- 2,5 kg; NRC, 1996)

Khbi lugng bo (kg) 200 250 300 350 400 450
Nang lugng thuan duy tri (Mcal/ngay) 4,1 4,84 5,55 6,23 6,89 7,52
Protein trao doi (g/ngay) 202 239 274 307 340 371
Canxi (g/ngay) 6 8 9 11 12 14
Phét pho (g/ngay) 5 6 7 8 10 11
Nang luong thuan cho ting trong (Mcal/ngay)
Tang trong (kg/ngay)
0,5 1,27 1,5 1,72 1,93 2,14 2,33
1,0 2,72 3,21 3,68 4,13 4,57 4,99
1,5 4,24 5,01 5,74 6,45 7,13 7,79
2,0 5,81 6,87 7,88 8,84 9,77 10,68
2,5 7,42 8,78 10,06 11,29 12,48 13,64
Nhu cau protein trao doi cho ting trong (g/ngdy)
Tang trong (kg/ngay)
0,5 154 155 158 157 145 133
1,0 299 300 303 298 272 246
1,5 444 440 442 432 391 352
2,0 580 577 577 561 505 451
2,5 718 712 710 687 616 547
Nhu cau canxi cho ting trong (g/ngiy)
Tang trong (kg/ngay)
0,5 14 13 12 11 10 9
1,0 27 25 23 21 19 17
1,5 39 36 33 30 27 25
2,0 52 47 43 39 35 32
2,5 64 59 53 48 43 38
Nhu cau phot pho cho ting trong (g/ngay)
Tang trong (kg/ngay)
0,5 6 5 5 4 4 4
1,0 11 10 69 8 8 7
1,5 16 15 13 12 11 10
2,0 21 19 18 16 14 13
2,5 26 24 22 19 17 15
Phu luc 3. NHU CAU VE HAM LUQNG CAC CHAT DINH DUGNG TRONG KHAU
PHAN CHO BO SINH TRUONG VA BO VO BEO HUONG THIT CO TRONG
LUQNG TRUONG THANH 640 Kg (Ap dung cho ca bé sinh truéng, bo hau bi va bo
trudng thanh; NRC, 1996)

Khdi luong TDN NEm NEg Khdi luong Dy kién | Protein tho Ca P

bo (kg) (% CK) (Kcal/kg) | (Kcal/kg) thirc an tang trong (% chat (% chat (% chat
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(kg chat (kg/ngay) kho) kho) kho)
kho/ngay)
50 991 440 8,9 0,36 7,3 0,22 0,13
60 1344 770 9,4 1,00 10,1 0,36 0,19
350 70 1674 1057 9,2 1,53 12,9 0,49 0,24
80 1982 1344 8,7 1,90 15,6 0,61 0,29
90 2291 1586 7,9 2,14 18,1 0,72 0,34
50 991 440 9,5 0,36 7,1 0,21 0,13
60 1344 770 10,0 1,00 9,6 0,34 0,18
380 70 1674 1057 9,8 1,53 12,1 0,45 0,23
80 1982 1344 9,3 1,90 14,5 0,56 0,27
90 2291 1586 8,5 2,14 16,8 0,65 0,32
50 991 446 10,0 0,36 6,9 0,21 0,13
60 1344 770 10,7 1,00 9,1 0,32 0,17
413 70 1674 1057 10,4 1,53 11,3 0,42 0,22
80 1982 1344 9,8 1,90 13,5 0,51 0,26
90 2291 1586 9,0 2,14 15,6 0,60 0,30
50 991 440 10,7 0,36 6,7 0,20 0,17
60 1344 770 11,3 1,00 8,7 0,30 0,20
445 70 1674 1057 10,9 1,53 10,7 0,39 0,24
80 1982 1344 10,4 1,90 12,6 0,47 0,28
90 2291 1586 9,6 2,14 14,5 0,56 0,30
50 991 440 11,2 0,36 6,6 0,20 0,16
60 1344 770 11,8 1,00 8,3 0,28 0,20
477 70 1674 1057 11,6 1,53 10,1 0,37 0,23
80 1982 1344 10,9 1,90 11,9 0,44 0,26
90 2291 1586 10,0 2,14 13,6 0,51 0,13
50 991 440 11,7 0,36 6,5 0,19 0,16
60 1344 770 12,4 1,00 8,0 0,27 0,19
508 70 1674 1057 12,2 1,53 9,6 0,34 0,22
80 1982 1344 11,5 1,90 11,2 0,41 0,25
90 2291 1586 10,6 2,14 12,8 0,48 0,25
Phy luc 4. NHU CAU VE HAM LUQNG CAC CHAT DINH DUONG TRONG KHAU
PHAN CHO BO SINH TRUONG VA BO VO BEO HUOGNG THIT CO TRONG
LUQNG TRUONG THANH 540 Kg (Ap dung cho ca bé sinh truéng, bo hau bi va bo
truong thanh; NRC, 1996)
Khdi lugng TDN NEm NEg Khdi lugng Du kién | Protein thd Ca P
bo (kg) (% CK) (Kcal/kg) | (Kcal/kg) thirc an tang trong (% chat (% chat (% chat
(kg chét (kg/ngay) kho) kho) kho)
kho/ngay)
50 991 440 7,9 0,33 7,3 0,22 0,13
60 1344 770 8,4 091 10,2 0,36 0,19
300 70 1674 1057 8,2 1,38 13 0,49 0,24
80 1982 1344 7,7 1,72 15,8 0,61 0,29
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90 2291 1586 7,1 1.93 18,4 0,72 0,34
50 991 440 8,4 0,33 7,1 0,21 0,13
60 1344 770 8,9 0.91 9,7 0,34 0,18
327 70 1674 1057 8,7 1,38 12,2 0,45 0,23
80 1982 1344 8,3 1,72 14,6 0,56 0,27
90 2291 1586 7,6 1.93 17 0,66 0,32
50 991 440 8,9 0,33 6,9 0,20 0,13
60 1344 770 9,5 0.91 9,2 0,32 0,17
354 70 1674 1057 9,3 1,38 11,4 0,42 0,21
80 1982 1344 8,8 1,72 13,6 0,52 0,26
90 2291 1586 8,0 1.93 15,8 0,61 0,30
50 991 440 9,5 0,33 6,8 0,20 0,13
60 1344 770 10,0 0.91 8,8 0,30 0,16
341 70 1674 1057 9,8 1,38 10,8 0,39 0,20
80 1982 1344 9,3 1,72 12,8 0,48 0,24
90 2291 1586 8,5 1.93 14,7 0,56 0,28
50 991 440 9,9 0,33 6,6 0,19 0,12
60 1344 770 10,6 0.91 8,4 0,28 0,16
408 70 1674 1057 10,3 1,38 10,2 0,37 0,19
80 1982 1344 9,8 1,72 12 0,44 0,23
90 2291 1586 8,9 1.93 13,8 0,52 0,26
50 991 440 10,5 0,33 6,5 0,19 0,12
60 1344 770 11,1 0.91 8,1 0,27 0,15
435 70 1674 1057 10,8 1,38 9,7 0,34 0,19
80 1982 1344 10,2 1,72 11,3 0,41 0,22
90 2291 1586 9,4 1.93 13 0,48 0,25
Phu luc 5. NHU CAU VE HAM LUQNG CAC CHAT DINH DUGNG TRONG KHAU
PHAN CHO BO SINH TRUONG VA BO VO BEO HUONG THIT CO TRONG
LUQNG TRUONG THANH 450 KG (Ap dung cho ca bé sinh trudng, bd hiu bi va bo
trudng thanh; NRC, 1996)
Khoi lwong TDN NEm NEg Khoi lugng | Duykién | Protein tho Ca P
bo (kg) (% CK) (Kcal/kg) | (Kcal/kg) thire an tang trong (% chat (% chat (% chat
(kg chét (kg/ngay) kho) kho) kho)
kho/ngay)
50 991 440 6,9 0,29 7,1 0,21 0,13
250 60 1344 770 7,3 0.80 9.8 0,36 0,19
70 1674 1057 7,1 1,22 12.4 0,49 0,24
80 1982 1344 6,7 1,52 14.9 0,61 0,29
90 2291 1586 6,2 1.70 17.3 0,73 0,34
50 991 440 7,3 0,29 7,0 0,21 0,13
270 60 1344 770 7,8 0.80 9,5 0,34 0,18
70 1674 1057 7,6 1,22 11,9 0,45 0,23
80 1982 1344 7,2 1,52 14,3 0,56 0,27
90 2291 1586 6,6 1.70 16.5 0,66 0,32
50 991 440 7,8 0,29 6,9 0,20 0,12
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295 60 1344 770 8,3 0.80 9,2 0,32 0,17
70 1674 1057 8,0 1,22 11,5 0,42 0,21
80 1982 1344 7,6 1,52 13,7 0,52 0,26
90 2291 1586 7,0 1.70 15,9 0,61 0,30
50 991 440 8,3 0,29 6,8 0,19 0,12
60 1344 770 8,7 0.80 8,8 0,30 0,16
318 70 1674 1057 8,5 1,22 10,9 0,39 0,20
80 1982 1344 8,0 1,52 13.0 0,48 0,24
90 2291 1586 7,4 1.70 15.0 0,56 0,28
50 991 440 8,7 0,29 6,7 0,19 0,12
60 1344 770 9,2 0.80 8,5 0,28 0,16
340 70 1674 1057 8,9 1,22 10,3 0,37 0,19
80 1982 1344 8,5 1,52 12.2 0,45 0,23
90 2291 1586 7.8 1.70 14.0 0,52 0,26
50 991 440 9,2 0,29 6.5 0,19 0,12
60 1344 770 9,7 0.80 8.1 0,27 0,15
363 70 1674 1057 9,4 1,22 9.8 0,34 0,18
80 1982 1344 8,9 1,52 11.5 0,42 0,22
90 2291 1586 8,2 1.70 13.2 0,48 0,25
Phu luc 6. NHU CAU VE HAM LUQGNG CAC CHAT DINH DUGNG TRONG KHAU
PHAN AN CHO BO ME HUOGNG THIT O THOI KY MANG THAI (Dung cho bo thit
c6 khdi lwong truéng thanh: 450 kg; NRC,1996)
Chi tiéu Théng chtra
1 2 3 4 5 6 7 8 9
TDN (% chat kho) 50.1 | 502 | 504 | 50.7 | 513 | 523 | 54.0 | 56.8 | 61.3
ME (kcal/kg) 1013 | 1013 | 1013 | 1.13 | 1035 | 1079 | 1145 | 1233 | 1378
Ning luong thuan duy | 463 463 463 463 484 | 529 | 573 | 660 | 815
tri (Kcal/kg)
Khoi luong thire dn 7.58 7.8 804 | 826 | 849 | 88 | 9.08 | 94 | 9.67
(kg chit kho/ngay)
Du kién ting trong 0.331 | 0.331 | 0.331 | 0.331 | 0.331 | 0.331 | 0.331 | 0.331 | 0.331
(kg/ngay)
Khoi lugng (kg/con) 282 292 302 312 322 | 332 | 646 | 353 | 363
Protein thé (% trong 718 | 7.6 | 7.6 | 721 | 732 | 756 | 7.99 | 874 | 10.02
chét kho)
Can-xi % chat kho) 022 | 022 | 022 | 022 | 021 | 020 | 032 | 031 | 031
Phét-pho (% chatkhoé) | 0.17 | 0.17 | 0.17 | 017 | 0.17 | 0.16 | 023 | 023 | 0.22
Phu luc 7. NHU CAU VE HAM LUQNG CAC CHAT DINH DUGNG TRONG KHAU
PHAN AN CHO BO ME HUONG THIT O THOI KY MANG THAI (Dung cho bo thit
6 khéi luong trudng thanh: 540 kg; NRC, 1996)
Chi tiéu Théang chira
1 | 2 | 3 4 5 6 | 7 | 8 9
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TDN (% chat khd) 50.1 50.2 50.7 | 509 | 51.4 | 523 | 53.8 | 562 | 59.9
ME (kcal/kg) 1013 | 1013 1.13 135 | 1.57 | 1.79 | 1123 | 1211 | 1344
Ning luong thuan duy | 463 463 463 485 | 506 | 529 | 573 | 661 | 771
tri (kcal/kg)

Khoi lugng thire dn 8.76 | 8.98 922 | 9.49 | 9.76 | 10.07 | 10.44 | 10.76 | 11.07

(kg chit kho/ngay)

Du kién ting trong 034 | 0.34 034 | 034 | 034 | 034 | 034 | 034 | 034

(kg/ngay)

Khoi lugng (kg/con) 339 351 363 375 | 387 | 340 | 412 | 424 | 436
Protein tho (% chat 721 | 7.19 718 | 722 | 731 | 752 | 7.89 | 853 | 9.62
kho)
Can-xi (% chét kho) 023 | 0.23 022 | 022 | 022 | 021 | 031 | 031 | 030
Phét-pho (% chat kho) | 0.18 | 0.18 018 | 0.17 | 0.17 | 0.17 | 023 | 022 | 0.22
Phu luc 8. NHU CAU VE HAM LUQNG CAC CHAT DINH DUGNG TRONG KHAU
PHAN AN CHO BO ME HUONG THIT O THOI KY MANG THATI (Dung cho bo thit
c6 khdi lwong trudng thanh: 540 kg; NRC,1996)
Chi tiéu Théang chira
1 2 3 4 5 6 7 8 9
TDN (% chat kho) 50.7 | 50.8 | 50.9 | 512 | 51.6 | 524 | 53.7 | 55.8 | 59.0
ME (kcal/kg) 1035 | 1035 | 1035 | 1035 | 1057 | 1079 | 1123 | 1211 | 1322
Ning luong thuan | 485 485 | 485 | 485 506 [529 |573 | 639 | 749
duy tri (kcal/kg)
Khoéi lugng thic an | 9.85 10.12 | 104 |10.67 [10.99 |11.3 |11.71 |12.07 |12.44
(kg chat kho/ngay)
Dy kién ting trong | 0.463 | 0.463 | 0.463 |0.463 |0.463 |0.463 |0.463 |0.463 | 0.463
(kg/ngay)
Khoéi lugng bod 395 410 | 424 | 438 452 | 466 | 480 | 494 | 508
(kg/con)
Protein tho 7.25 722 721 [7.23 731 |748 |7.81 [838 [9.33
(% chat kho)
Can-xi (% chat kho) | 0.24 024 1023 [0.23 022 (022 [031 [030 [0.30
Phét-pho (% chat 0.18 0.18 [0.18 ]0.18 0.18 [0.18 [0.23 |022 |0.22
kho)
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IL. TIEU CHUAN AN CHO LON

Phuy luc 9. NHU CAU A XIT AMIN TRONG KHAU PHAN CHO LON THIT
(An tur do, 90 % vat chat kho; NRC, 1998)

Khoi luong co thé (kg)

3-5 | 5-10 10 -20 20 -50 50 -80 80-120
Kkoi lwong trung binh (kg) 4 7.5 15 35 65 100
DE trong khau phan (kcal/kg) | 3400 | 3400 3400 3400 3400 3400
ME trong khau phan (kcal/’kg) | 3265 | 3265 3265 3265 3265 3265
Udc tinh DE an vao 855 | 1690 3400 6305 8760 10450
(kcal/ngay)
Udc tinh ME an vao 820 | 1620 3265 6050 8410 10030
(kcal/ngay)
Uc tinh TA an vao (g/ngdy) 250 | 500 1000 1855 2575 3075
Protein tho (%) 26.0 | 23.7 20.9 18 15.5 13.2

Nhu céu axit amin
Dua vao ty 1€ ti€u hoa thyc qua hoi trang (%)
Arginine 0.54 | 0.49 0.42 0.33 0.24 0.16
Histidine 0.43 | 0.38 0.32 0.26 0.21 0.10
Isoleusine 0.73 | 0.65 0.55 0.45 0.37 0.29
Leusine 1.35 | 1.20 1.02 0.83 0.67 0.51
Lysine 1.34 | 1.19 1.01 0.83 0.66 0.52
Methionine 0.36 | 0.32 0.27 0.22 0.18 0.14
Methionine + Cysteine 0.76 | 0.68 0.58 0.47 0.39 0.31
Phenylalanine 0.80 | 0.71 0.61 0.49 0.40 0.31
Phenylalanine +Tyrosine 1.26 | 1.12 0.95 0.78 0.63 0.49
Thereonine 0.84 | 0.74 0.63 0.52 0.43 0.34
Tryptophane 024 | 0.22 0.18 0.15 0.12 0.10
Valine 091 | 0.81 0.69 0.56 0.45 0.35
Dura vao ty 18 tiéu hoa biéu kién qua hdi trang (%)
Arginine 0.51 | 046 |0.39 0.31 0.22 0.14
Histidine 040 | 0.36 | 0.31 0.25 0.20 0.16
Isoleusine 0.69 | 0.61 | 0.52 0.42 0.34 0.26
Leusine 1.29 | 1.15 | 0.98 0.80 0.64 0.50
Lysine 1.26 | 1.11 | 0.94 0.77 0.61 0.47
Methionine 0.34 | 0.30 |0.26 0.21 0.17 0.13
Methionine + Cysteine 0.71 | 0.63 | 0.53 0.44 0.36 0.29
Phenylalanine 0.75 | 0.66 | 0.56 0.46 0.37 0.28
Phenylalanine +Tyrosine 1.18 1.05 | 0.89 0.72 0.58 0.45
Thereonine 0.75 | 0.66 | 0.56 0.46 0.37 0.30
Tryptophane 022 | 0.19 ] 0.16 0.13 0.10 0.08
Valine 0.84 | 0.74 | 0.63 0.51 0.41 0.32
Duya vao ty 1¢ axit amin tong s6 (%)

Arginine 0.59 | 0.54 10.46 0.37 0.27 0.19
Histidine 048 | 043 10.36 0.30 0.24 0.19
Isoleusine 0.83 | 0.73 ] 0.63 0.51 0.12 0.33
Leusine 1.50 | 1.32 | 1.12 0.90 0.71 0.54
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Lysine 1.50 | 1.35 | 1.15 0.95 0.75 0.60

Methionine 0.40 | 0.35 | 0.30 0.25 0.20 0.16

Methionine + Cysteine 0.86 | 0.76 | 0.65 0.51 0.44 0.35

Phenylalanine 0.90 | 0.80 | 0.68 0.55 0.44 0.34

Phenylalanine +Tyrosine 1.41 1.25 | 1.06 0.87 0.70 0.55

Thereonine 098 | 0.86 | 0.74 0.61 0.51 0.41

Tryptophane 0.27 | 0.24 | 0.21 0.17 0.14 0.11

Valine 1.04 | 092 | 0.79 0.64 0.52 0.40
Phu luc 10. NHU CAU A XIT BEO, VITAMIN VA KHOANG CUA LON THIT

(An tu do, 90 % vat chat kho; NRC, 1998)
Khoi luong co thé ( kg)
3-5 | 5-10 | 10-20 20 -50 50 -80 80-120

Kkdi lwong trung binh (kg) 4 7.5 15 35 65 100
DE trong khau phan (Kcal/kg) 3400 | 3400 3400 3400 3400 3400
ME trong khau phan (Kcal/kg) 3265 | 3265 3265 3265 3265 3265
Ubdc tinh DE an vao (Kcal/ngay) 855 | 1690 3400 6305 8760 10450
Udc tinh ME an vao (Kcal/ngay) | 820 | 1620 3265 6050 8410 10030
UGce tinh TA an vao (g/ngay) 250 | 500 1000 1855 2575 3075
Céc chét khoang Nhu can (s6 lugng trén ngay)
Can xi (g) 2.25 | 4.00 7.00 11.13 12.88 13.84
Phot pho tong s6 (g) 1.75 | 3.25 6.00 9.28 11.59 12.30
Phét pho dé hap thu (g) 1.38 | 2.00 3.20 4.27 4.89 4.61
Natri (g) 0.63 | 1.00 1.50 1.86 2.58 3.08
Clo (g) 0.63 | 1.00 1.50 1.48 2.06 2.46
Magié (g) 0.10 | 0.20 0.40 0.74 1.03 1.23
Kali (g) 0.75 | 1.40 2.60 4.27 4.89 5.23
DPong (mg) 1.50 | 3.00 5.00 7.42 9.01 9.23
16t (mg) 0.04 | 0.07 0.14 0.26 0.36 0.43
Sat (mg) 25 50 80 111.3 129.75 123
Mangan (mg) 1 2 3 3.71 5.15 6.15
Selen (mg) 0.08 | 1.15 0.25 0.28 0.39 0.46
K&m (mg) 25 50 80 111.3 129.75 153.75
Vitamin
Vitamin A (IU) 550 | 1100 1750 2412 3348 3998
Vitamin D3 (1U) 55 110 200 278 386 461
Vitamin E (IU) 4 8 11 20 28 34
Vitamin K (mg) 0.13 | 0.25 0.50 0.93 1.29 1.54
Biotin (mg) 0.02 | 0.03 0.05 0.09 0.13 0.15
Cholin (g) 0.15 | 0.25 0.40 0.56 0.77 0.92
Folacin (mg) 0.08 | 0.15 0.30 0.56 0.77 0.92
Niacin dé hip thu (mg) 5.00 | 7.50 12.50 18.55 18.03 21.53
Axit pantothenic (mg) 3.00 | 5.00 9.00 14.84 18.03 21.53
RiboFlavin (mg) 1.00 | 1.75 3.00 4.64 5.15 6.15
Thiamin (mg) 0.38 | 0.05 1.00 1.86 2.58 3.08
Vitamin B6 (mg) 0.50 | 0.75 1.50 1.86 2.58 3.08
Vitamin B12 (ug) 5.00 | 8.75 15.00 15.55 12.88 15.38

112




| Axit linoleic (g) | 025 /050 ] 1.00 | 18 | 258 | 3.08
Phu luc 11. KHUYEN CAO NHU CAU DINH DUGNG CHO LON (%)

Loai lgn ME £ Lys Met Met + | Thr Try | Ca | P P NaCl

(kcal/ % cys tong | hiru

kg) & SO ich

Giong ngoai

Lon con 3300 [225 |1.65 [045 [094 [104 [033]090[070 [055 [0.50
tap an 7 kg
Lon con 3300 [220 | 150 [041 [086 |095 [030]090[070 [055 [0.50
7-12kg
Lon thit 3300 [200 | 135 [036 |077 |085 [027]080[065 |040 [0.50
12- 20 kg
Lon thit 3200 | 18.0 [1.10 [030 [063 |069 [022]070[060 [035 [0.50
20 -35kg
Lon thit 3200 | 16.0 [090 [024 [051 [057 [018[0.70 (060 [035 |[0.50
35-60 kg
Lon thit 3200 | 13.0 [0.70 [0.19 [040 |044 [0.14[070 (060 [035 [0.50
60- 100 kg
Néi mang 3100 [ 13.0 | 060 |0.16 |039 |047 |[0.11]0.80[065 |030 |0.50
Thai
Néi nuéi 3100 | 18.0 | 095 |024 |[046 |061 |0.17]080[065 |030 |0.50
Con
Lon duc 3100 13.0 0.70 0.19 0.49 0.58 0.14 | 0.80 | 0.65 0.30 0.50
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Gidng

Lon lai ngoai - ni

Lon con 3300 200 |135 |036 |0.77 |085 |027|080]|0.65 |040 |0.50
tap an-7 kg
Lon con 3200 180 | 1.10 |0.30 |0.63 |0.69 |022]0.70|0.60 |035 |0.50
7-15kg
Lon thit 3200 16.0 090 |024 | 0.51 0.57 |0.18 | 0.70 | 0.60 | 035 | 0.50
15-30 kg
Lon thit 3200 140 [075 020 |043 |047 |0.15]0.70|0.60 | 0.35 |0.50
30-60 kg
Lon thit 3200 12.5 1065 |0.18 |038 |042 |0.130.70|0.60 |035 |0.50
60 - 100kg
Nai Noi 3000 12.0 0.55 0.15 0.36 0.43 0.10 | 0.80 | 0.65 0.30 0.50
mang thai
Nai Noi 3100 14.0 0.85 0.22 0.41 0.55 0.15 | 0.80 | 0.65 0.30 0.50
nudi con
Lon duc 3100 130 |0.60 |0.16 |042 |050 |0.12|0.80|0.65 |0.30 |0.50
gidng Noi
Nguén La Vin Kinh. Thike dn chin nudi sé6 2/2004
II1. TIEU CHUAN AN CHO GIA CAM
Phu luc 12. NHU CAU DINH DUGNG CHO GIA CAM CAC LOAI (%)
Loai gia cam ME = Lys Met Met + | Thr Try | Ca P tong | P NaCl
(kcal/ '&3 Cys s0 hitu ich
kg) &
Ga thit cong
nghiép 0 -2 | 3100 22.5 1.20 0.46 0.86 0.89 0.22 | 1.00 0.60 0.45 0.50
tuan tudi
Ga thit cong
nghiép 2- 5 3200 20.0 1.10 0.42 0.79 0.81 0.20 | 0.90 0.50 0.35 0.50
Ga thit cong
nghi¢p > 5 TT | 3200 190 1095 [0.36 068 070 ]0.17 1090 |0.50 0.35 0.50
Ga ta tha vuon
0-2 tudn tudi 3200 200 |1.10 |042 0.79 | 0.8l 0.20 | 0.90 | 0.50 0.35 0.50
Ga ta tha vuon
2-6 tudn tudi 3200 180 1095 [0.36 068 1070 ]0.17 1090 |0.50 0.35 0.50
Ga ta tha
vudn> 6 tuan | 3200 160 |0.80 |0.28 058 064 ]0.16]090 |0.50 0.35 0.50
Ga hau bi
trimg 0-6 tuan | 2900 19.0 1090 |0.32 066 072 |0.18]0.90 |0.65 0.40 0.50
Ga hau bi
6 -12 tuan 2900 160 |0.75 ]0.26 055 1060 |0.15]0.80 |0.60 0.35 0.50
Ga hau bi
12- 18 tuan 2900 150 1065 1023 047 1052 ]0.13]0.80 |0.60 0.35 0.50
Gade
18- 22 tudn 2900 180 1090 |0.38 081 081 102320 0.60 0.35 0.50
Gade
22 - 32 tudn 2900 17.5 0.87 0.44 0.73 0.61 0.17 | 4.00 0.80 0.60 0.50
Ga gé
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> 32 tuan 2900 165 (082 |042 068 057 [0.16]3.60 [0.80 0.60 0.50
Vit con

0 -3 tun 3100 [21.0 [ 1.15 |04l 084 092 |023[1.00 |0.60 0.45 0.50
Vit thit

3- 6 tudn 3200 19.0 [1.05 |037 0.77 084 |021]090 |0.50 0.35 0.50
Vit vd béo

> 6 tudn 3200 17.0 [ 0.85 [0.30 0.62 |0.68 |0.17]090 |0.50 0.35 0.50
Vit tha dong

0 - 3 tuan 3000 [ 200 [1.05 |0.37 0.77 10.84 |021[1.00 |0.60 0.45 0.50
Vit tha dong

3- 6 tudn 3000 170 | 0.80 | 0.28 0.58 |0.64 |0.16]090 |0.50 0.35 0.50

Phu luc 13. NHU CAU NANG LUQNG, PROTEIN VA A XIT AMIN CUA GA BE
TRUNG THUONG PHAM GIAI DOAN TU 0 TUAN TUOI DEN KHI BE QUA
TRUNG PAU TIEN (NRC,1994)

Pon | Ga dé trimg mau tring (tuan tudi) Ga dé trimg mau ndu (tudn tudi)
vi 0-6 | 6-12 | 12-18 | 18déndé | 0-6 | 6-12 | 12-18 | 18 dén dé
Chat dinh dudng qua trung qua trung
dau tién dau tién
Khoi lugng co thé G | 450 | 980 | 1375 1475 500 | 1100 | 1500 1600
Ning luong trao doi | Kcal | 2850 | 2850 | 2900 2900 2800 | 2800 | 2850 2850
Protein va axit amin
Protein tho % 18.0 | 16.00 | 15.00 17.00 17.0 | 15.00 | 14.00 16.00
0 0
Arginine % 1.00 | 0.83 0.67 0.75 0.94 | 0.78 0.62 0.72
Glycine + Serine % | 0.70 | 0.58 0.47 0.53 0.66 | 0.54 0.44 0.50
Histidine % | 026 | 0.22 0.17 0.20 0.25 | 0.21 0.16 0.18
Isoleucin % | 0.60 | 0.50 0.40 0.45 0.57 | 047 0.37 0.42
Leucin % 1.10 | 0.85 0.70 0.80 1.00 | 0.80 0.65 0.75
Lysine % | 0.85 | 0.60 0.45 0.52 0.80 | 0.56 0.42 0.49
Methionine % | 0.30 | 0.25 0.20 0.22 0.28 | 0.23 0.19 0.21
Methionine +Cystine | % | 0.62 | 0.52 0.42 0.47 0.59 | 0.49 0.39 0.44
Phenylalanine % | 054 | 0.54 0.36 0.40 0.51 | 042 0.34 0.38
Phenylalanine + Tyr % 100 ] 0.82 0.67 0.75 094 | 0.78 0.63 0.70
Threonine % | 0.68 | 0.57 0.37 0.47 0.64 | 0.53 0.35 0.44
Trytophan % | 0.17 | 0.14 0.11 0.12 0.16 | 0.13 0.10 0.11
Valine % | 0.62 | 0.52 0.41 0.46 0.59 | 0.49 0.38 0.43
Linoleic % 1.00 | 1.00 1.00 1.00 1.00 | 1.00 1.00 1.00
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Phu luc 14. NHU CAU CHAT KHOANG VA VITAMIN CUA GA BE TRUNG THUONG PHAM GIAI
DOAN TU 0 TUAN TUOI PEN KHI BE QUA TRUNG PAU TIEN (NRC,1994)

Chat dinh dudng Pon | Ga dé trimg mau trang (tuan tudi) Ga dé trimg mau nau (tuan tudi)
vi 0-6 6-12 | 12-18 | 18dén | 0-6 6-12 | 12-18 18
dé qua dén dé
trung qua
dau tién tring
dau tién
Khoi lugng cothé | g 450 1980 | 1375 | 1475 500 | 1100 | 1500 | 1600
Khoang da lugn
Canxi % 090 [0.80 [0.80 |2.00 090 [0.80 ]0.80 1.80
Nonphytate phot pho | % 040 [0.35 030 ]0.32 040 ]0.35 030 ]0.35
Kali % 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Natri % 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Clo % 0.15 0.12 |0.12 ]0.15 0.12 | 0.11 0.11 0.11
Magie mg | 600.0 | 500.0 |400.0 |400.0 570.0 |[470.0 |370.0 |370.0
Khoang vi lugng
Mangan mg |600 [30.0 [30.0 [30.0 |56.0 28.0 [28.0 [28.0
Kém mg |400 [350 |[350 [350 [38.0 33.0 [33.0 [33.0
Sat mg |80.0 [600 [60.0 [600 |750 56.0 [56.0 |56.0
DPong mg |5.0 4.0 4.0 4.0 5.0 4.0 4.0 4.0
lodine mg |.035 0.35 3.5 3.5 0.33 0.33 0.33 0.33
Selen mg |0.15 0.10 |0.10 [0.10 ]0.14 0.10 |0.11 0.11
Céc vitamin tan trong dau
Vitamin A U 1500 | 1500 | 1500 | 1500 | 1420 1420 | 1420 | 1420
Vitamin D3 ICU |200.0 |[200.0 |200.0 |300.0 |190.0 190.0 | 190.0 | 280.0
Vitamin E 18] 10.0 |5.0 5.0 5.0 9.5 4.7 4.7 4.7
Vitamin K mg | 0.5 0.5 0.5 0.5 0.47 0.47 0.47 0.47
Cac vi tamin tan trong nudc

Riboflavin mg |3.6 1.8 1.8 2.2 3.4 1.7 1.7 1.7
Axit pantothenic mg 10.0 10.0 10.0 10.0 9.4 9.4 9.4 9.4
Niacin mg |27.0 11.0 11.0 11.0  [26.0 10.3 10.3 10.3
B, mg | 0.009 |0.003 |0.003 |0.004 |0.009 0.003 | 0.003 |0.003
Choline mg | 1300 |900.0 |500.0 |500.0 | 1225.0 |850.0 |470.0 |470.0
Biotin mg |0.15 0.10 |0.10 [0.10 ]0.14 0.09 10.09 ]0.09
Axit pholic mg | 0.55 0.25 0.25 0.25 0.52 0.23 0.23 0.23
Thiamin mg | 1.0 1.0 0.8 0.8 1.0 1.0 0.8 0.8
Pyrydoxine mg | 3.0 3.0 3.0 3.0 2.8 2.8 2.8 2.8

Phu lyc 15. NHU CAU NANG LUONG, PROTEIN AXIT AMIN VA CHAT
KHOANG CUA GA BE TRUNG THUONG PHAM (Theo lugng thirc dn dn vao khac

nhau ¢ giai doan dé trung; NRC, 1994)
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Chat dinh dudng Pon | Mat d6 dinh dudng Nhu cau hang ngay/ga mai
vi | trong thirc an cho ga (mg hoacUl/kg)
dé trimg mau tring | Ga gidng bd Ga thuong Ga thuong
me dé trimg | pham d¢é tring | pham dé tring
mau tring mau tring mau nau
Thirc an an vao gam 80 100 | 120 100 100 100
Protein tho % 18.8 | 15.0 | 12.5 15000 15000 16500
Arginine % 0.88 | 0.70 | 0.58 700 700 770
Histidine % 021 | 0.17 | 0.14 170 170 190
Isoleucin % 0.81 | 0.65 | 0.54 650 650 715
Leucin % 1.03 | 0.82 | 0.68 820 820 900
Lysine % 0.86 | 0.69 | 0.58 690 690 760
Methionine % 0.83 | 0.30 | 0.25 300 300 330
Methionine +Cystine % 0.73 | 0.58 | 0.48 580 580 645
Phenylalanine % 0.59 | 0.47 | 0.39 470 470 520
Phenylalanine + Tyr % 1.04 | 0.83 | 0.69 830 830 910
Threonine % 0.59 | 0.47 | 0.39 470 470 520
Tryptophan % 0.20 | 0.16 | 0.13 160 160 175
Valine % 0.88 | 0.70 | 0.58 700 700 770
Axit linoleic % 1.25 1.0 | 0.83 1000 1000 1100
Khoang da lugng
Canxi % | 406 | 3.25 | 2.71 3250 3250 3600
Clo % | 0.16 | 0.13 | 0.11 1.30 1.30 145
Magie mg | 625 500 | 420 50 50 55
Nonphytate phot pho % | 031 0.25 | 0.21 250 250 275
Kali % | 0.19 | 0.15 | 0.13 150 150 165
Natri % | 0.19 | 0.15 | 0.13 150 150 165
Khoang vi lugng

Zn mg 44 35 29 4.5 3.5 3.9
I mg | 0.044 | 0.035 | 0.029 0.01 0.004 0.004
Fe mg | 56 45 38 6.0 4.5 5.0
Mn mg | 25 20 17 2.0 2.0 2.2
Se mg | 0.08 | 0.06 | 0.05 0.006 0.006 0.006

Phu luc 16. NHU CAU VITAMIN CUA GA BE TRUNG THUONG PHAM

(Theo lugng thirc an an vao ¢ giai doan dé trung; NRC, 1994)
Chat dinh dudng Pon | Mat d6 dinh dudng Nhu cau hiang ngay/ga mai
vi | trong thirc an cho ga (mg hoacUl/kg)
dé trimg mau tring | Ga gidng bd Ga thuong Ga thuong
me dé trimg | pham d¢é tring | pham dé tring
mau tring méu tring mau nau
Thirc dn dn vao gam | 80 | 100 | 120 100 100 100
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Céc vitamin hoa tan trong dau

Vitamin A U 3750 | 3000 | 2500 300 300 330
Vitamin D3 ICU | 375 | 300 | 250 30 30 33
Vitamin E U 6 5 4 1.0 0.5 0.55
Vitamin K mg 0.6 0.5 0.4 0.1 0.005 0.055
Céc vitamin hoa tan trong nudc
Vitamin B, mg 0.004 | 0.004 | 0.004 0.008 0.0004 0.0004
Biotin mg 0.13 0.1 0.08 0.01 0.01 0.011
Choline mg 1310 | 1050 875 105 105 115
Folacin mg 0.31 0.25 0.21 0.035 0.025 0.028
Niacin mg 12.5 10.0 8.3 1.0 1.0 1.1
Axit pantothenic mg 2.5 2.0 1.7 0.7 0.20 0.22
Pyridoxine mg 3.1 2.5 2.1 0.45 0.25 0.28
Riboflavin mg 3.1 2.5 2.1 0.36 0.25 0.28
Thiamin mg 0.88 0.70 0.60 0.07 0.07 0.08
Phu luc 17. NHU CAU NANG LUQNG, PROTEIN, AXIT AMIN VA KHOANG
CUA GA BROILER (90% VCK; NRC,1994)
Chat dinh dudng Pon vi 0-3 0-3 0-3
tuan tudi tudn tudi tuan tudi
Ning luong trao doi Kcal 3200 3200 3200
Protein tho % 23.00 20.00 18.00
Arginine % 1.25 1.10 1.00
Glycine + Serine % 1.25 1.14 0.97
Histidine % 0.35 0.32 0.27
Isoleucin % 0.80 0.73 0.62
Leucin % 1.20 1.09 0.93
Lysine % 1.10 1.00 0.85
Methionine % 0.50 0.38 0.32
Methionine +Cystine % 0.90 0.72 0.60
Phenylalanine % 0.72 0.65 0.56
Phenylalanine + Tyr % 1.34 1.22 1.04
Proline % 0.60 0.55 0.46
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Threonine % 0.80 0.74 0.68
Tryptophan % 0.20 0.18 0.16
Valine % 0.90 0.82 0.70
Axit linoleic % 1.00 1.00 1.00
Khoang da lugng
Canxi % 1.00 0.90 0.80
Clo % 0.20 0.15 0.12
Magie mg 600 600 600
Nonphytate phot pho % 0.45 0.35 0.30
Kali % 0.30 0.30 0.30
Natri % 0.20 0.15 0.12
Khoang vi lugng
Cu mg 8 8 8
I mg 0.35 0.35 0.35
Fe mg 80 80 80
Mn mg 60 60 60
Se mg 0.15 0.15 0.15
Zn mg 40 40 40
Phu luc 18. NHU CAU VITAMIN TRONG KHAU PHAN CUA GA BROILER
(90% VCK; NRC, 1994)
Chat dinh dudng Pon vi 0-3 0-3 0-3
tudn tubi tuan tudi tuln tudi
Vitamin A 1J 1500 1500 1500
Vitamin D3 ICU 200 200 200
Vitamin E U 10 10 10
Vitamin K mg 0.5 0.5 0.5
Céc vitamin hoa tan trong nudc

Vitamin B, mg 0.01 0.01 0.007
Biotin mg 0.15 0.15 0.12
Choline mg 1300 1000 750
Folacin mg 0.55 0.55 0.5
Niacin mg 35 30 25
Axit pantothenic mg 10 10 10
Pyridoxine mg 3.5 3.5 3.0
Riboflavin mg 3.6 3.6 3
Thiamin mg 1.80 1.80 1.80
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Phu luc 19.

Thanh phin hoa hoc va gia tri dinh duong ciia thirc dn cho triu bo, lon va gia cAm

~ @ . (%D 2 Ning luong (kcal / kg)

= < S 9 “ ) Trau bo Lon Gia
Loai thirc an | < < g s & 8 Ca P , cdm

~ g = f; z < | @ (%) (%) | ME | Duytri | Tgtrong | Tiétsira

%’ I & > = g ;3 ~ (kcal) | NEm NEg NEI DE ME ME

- oty v
Thirc an xanh
Cé ga 26.37 3.24 0.60 7.11 12.13 3.29 0.11 0.06 562 336 186 332
Co la tre 25.10 3.30 1.10 9.40 9.10 2.20 0.14 0.06 525 311 169 309
Co man trau 23.10 3.00 0.50 6.60 10.50 2.50 0.18 0.09 502 303 170 298
Cé mat 22.50 2.80 0.50 7.40 9.70 2.10 0.08 0.09 480 288 159 284
Co ty nhién | 24.10 2.60 0.70 6.90 11.60 2.30 0.11 0.05 528 321 182 315
hdn hop
Co tranh 27.90 1.70 0.90 10.00 13.70 1.60 0.08 0.04 593 354 195 350
Cay keo dau | 25.30 7.20 0.90 4.30 11.50 1.40 0.40 0.30 716 478 317 453
Canh 14
Béo céi 8.60 1.20 0.30 1.20 4.30 1.60 0.09 0.04 189 114 65 112 208 196
Béo dau 7.00 1.30 0.30 0.70 3.20 1.50 0.05 0.02 157 96 56 94 183 173 144.9
Béo tam 8.50 1.60 0.20 0.50 5.00 1.20 0.07 0.05 219 142 90 136 258 246 2104
Beo tay 7.60 0.80 0.30 1.50 3.60 1.40 0.16 0.04 155 90 48 90 162 152 139.6
Rau lép 8.30 1.20 0.30 1.50 4.10 1.20 0.08 0.04 189 117 68 114 206 192
Rau muéng 10.60 2.10 0.70 1.60 4.70 1.50 0.12 0.05 259 165 102 159 290 270 226.7
Rau muéng 8.40 1.90 0.70 1.40 3.30 1.10 0.09 0.04 210 135 85 130 236 218 179.2
do
R'flu muéng 11.00 1.80 0.70 1.60 4.40 1.50 0.14 0.06 250 150 90 150 298 280 217.1
trang
Cay dam but 18.50 3.50 0.40 2.50 9.90 2.20 0.25 0.06 465 299 187 287
14
Rau tau bay 9.00 2.50 0.20 1.60 3.80 0.90 0.08 0.03 237 155 99 147
. o Nang luong (Kcal) / kg
© < = S =& |.&§ _ Tréu bo ' Lon Gia cam
Loai thic | & < = s |2 et 203 S Ca P ME | Duytri | Tgtrong | Tiétsita
an E< |2 |2 | 2 EES| S-g (%) | (%) | (kcal) | NEm | NEg NEI DE ME ME
@) & k=2 5 A g &
a 3 s 2
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Cé Ghi-né 23.30 2.47 0.51 7.30 10.62 2.40 0.13 0.03 490 291 158 288
Co6 Ghi-né | 20.03 1.91 0.60 6.74 8.52 2.28 0.16 0.07 402 232 120 234
25 ngay
Co6 Ghi-né | 19.96 2.15 0.48 6.85 8.03 2.46 0.13 0.07 394 225 114 227
50 ngay
Co6 Ghi-né | 17.10 2.19 0.43 5.83 6.99 1.66 0.09 0.05 360 214 117 212
Hamill 45
Co6 Ghi-né | 23.98 4.27 0.60 8.27 9.43 1.41 0.18 0.04 554 345 205 335
K-280
C6 Ghi-né 13.20 2.02 0.30 4.22 5.63 1.03 0.05 0.04 297 183 106 178
K-280 30
ngay
Cay 13.68 2.08 0.60 1.72 6.07 3.21 0.86 0.04 282 166 89 165
Gigantea
Théan 14 16.07 3.36 0.53 2.67 8.25 1.26 0.22 0.02 424 278 179 264
Gliricidia
Cé long 24.60 4.10 0.80 8.00 7.60 4.10 0.22 0.06 477 269 132 274
Para, Cuba
Co 25.34 1.79 0.50 8.59 12.94 1.52 0.09 0.05 547 330 184 325
Pangola
Co Ruzi 22.43 291 0.32 711 10.73 1.37 0.11 0.06 | 455 264 138 265
Coé Ruzi 25 | 19.12 3.13 0.40 5.40 8.98 1.22 0.12 0.06 412 248 138 244
ngay
Co Ruzi 30 | 19.13 2.66 0.35 5.82 9.08 1.22 0.18 0.05 442 275 163 267
CoRuzi 35| 19.94 2.30 0.37 6.53 9.56 1.18 0.14 0.05 448 276 160 269
ngay
© ~ = Nang luong (Kcal) / kg
§ . *F; . ;% . = “‘§ §~ . g‘)é Trau bo i Lon Gia cim
Logithic | =& | 58 28q 8 Kg o ::3 “i Ca P ME | Duytri | Tgtrong | Tiétsita
an S E 3 2 a é M g (%) (%) | (kcal) | NEm NEg NEI DE ME ME
Cobala- 20.40 3.30 0.60 5.30 9.60 1.60 0.22 0.06 487 307 186 296
than 14
La Styld 20.10 4.10 0.40 3.30 10.70 1.60 0.40 0.04 527 344 220 328
Than la 24.27 4.13 0.54 6.81 10.80 1.99 0.61 0.05 567 355 212 344
Styld
Thirc an cu qua
Cu ca rbt 13.80 [ 090 010 [1.00 [ 1090 | 090 | 003 [ 003 ] 373 | 246 | 160 234 476 | 464 | 4417
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Cu cai do 11.20 1.00 0.10 0.70 8.60 0.08 0.05 0.03 302 199 129 190 383 373 356.0
Cu khoai | 29.38 1.21 033 |0.75 26.16 0.93 0.05 0.04 831 555 368 526 1093 1083 1057.6
lang
Cu khoai | 86.80 3.20 1.70 | 2.20 77.10 2.60 0.17 0.16 | 2527 1700 1172 1668 3248 3219 2952.0
lang kho
Cu khoai | 21.5 1.80 | 030 | 0.90 17.50 1.00 0.02 0.04 602 401 264 380 789 774 701.4
tay
Cu sin bo | 31.5 090 | 0.60 |0.70 28.6 0.70 0.08 0.05 925 623 418 589 1150 1142 1084.5
vo
Cu san bo 88.36 2.06 | 139 |2.01 81.33 1.58 0.14 0.40 | 2530 1695 1127 1604 3227 3206 3283.7
vo kho
Cu san ca | 27.70 090 | 040 | 1.00 24.70 0.70 0.05 0.04 799 537 358 507 977 968
vo
Cu san ca | 89.10 291 |238 |4.07 77.56 2.18 0.17 0.19 | 2586 1737 1162 1644 3175 3145 3203
vo kho
Qua bi do 11.79 1.17 1070 | 1.28 7.48 1.16 0.04 0.04 318 210 136 199 404 388 401.5
Phu phadm nganh trong trot

Cay bap | 11.00 220 |0.70 | 1.60 4.50 2.00 0.26 0.05 254 158 93 153
cai- 14 gia

o © o . E " _ Ning lugng (Kcal) / kg _

g = s _ |9 . S _| &9 Trau bo Lon Gia cam

Loaithuc | o & £ = 2 RS RS ::3 o Ca P ME | Duytri | Tgtrong | Tiét sira
an S :% 5 = P é MoC (%) (%) | (kcal) | NEm NEg NEI DE ME ME
Hat dau 88.48 37.02 | 16.30 6.39 23.87 491 0.29 0.56 | 3072 2135 1498 2016 4138 3800 3296
tuong
Hat dau 90.40 3270 | 11.80 | 12.70 27.10 6.10 0.32 0.71 | 2677 1807 1217 1709 3542 3225 2895
tuong 1ép
Hat yén 86.70 10.70 4.10 9.90 58.70 3.30 0.10 0.35 | 2354 1559 1079 1480 2802 2701 2845
mach
Hat déu 88.61 23.68 | 195 | 437 55.09 3.52 0.24 0.42 3354 3189 2871
xanh
Hat nhiéu dau

Hat bong 89.80 19.20 | 14.10 | 23.30 28.80 4.40 0.29 0.75 | 2375 1555 1000 1481
vai
Hat cao su 87.00 13.10 | 29.97 | 25.86 13.49 4.58 0.30 0.78 | 2727 1863 1276 1758 2621 2442
ca vo
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Hat huéng | 89.90 1530 | 25.20 | 28.60 17.90 2.90 0.24 0.90 | 2633 1774 1189 1677 2720 2509
duong
Hat me 92.40 19.80 | 43.40 | 11.50 12.50 5.20 0.74 0.67 5103 4752 4107
trang

Phu pham ché bién ndng san- Cac loai ba dau
Bi dau bong | 91.49 3354 | 743 17.54 27.19 5.79 0.53 0.98 | 2363 1536 976 1466 3042 2764 2058
vai ca vo ép
Ba dau déu 89.00 4470 | 1.50 | 5.10 31.20 6.50 0.28 0.65 | 2619 1766 1186 1670 3692 3350 2669
nanh chiét ly
B4 dau BN 86.46 42.57 | 740 | 5.86 24.65 5.97 0.26 0.76 | 2720 1860 1275 1755 3665 3312 2795
ép may
B4 dau 90.19 4554 | 696 | 525 26.70 5.74 0.18 0.53 | 2857 1965 1344 1846 3648 3341 2970
phong nhan
Ba dau ving | 91.70 38.12 | 11.28 | 10.87 18.49 | 12.94 1.60 1.07 | 2683 1806 1211 1708 3406 3071 2807
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Néng lugng (Kcal) / kg

S < S EQ =& |.& Trau bo Lon Gia
Loai thtic | € = ) b 20 2| e | Ca P cAm
- 3 ! < en X @ X 2
an % ﬂ_.; < i s & &< ~§ = (%) (%) ME | Duytri | Tgtrong | Tiét sita
E £ & = RE |3 (kcal) | NEm | NEg NEI DE ME ME
Cac loai cam
Cam boi 89.01 7.96 7.61 31.39 31.51 10.54 - - 2005 1234 717 1203
Cam cao | 90.00 10.30 | 9.20 10.00 54.50 6.00 - - 2562 1714 1138 1623 2640
luong
Cam gao | 90.00 12.15 | 11.43 | 6.85 52.64 6.93 0.28 0.17 2659 1794 1207 1697 2746 2633 2689
lau
Cg’lm gao | 87.40 11.20 | 12.80 | 7.10 47.00 9.30 0.11 1.22 2586 1746 1175 1650 2759 2637 2598
nep
Camgaoté | 89.00 13.70 | 17.90 | 6.80 37.00 13.60 - 1.50 | 2695 1829 1240 1727 2794 2646 2621
gia chay
Camgaotée | 87.57 13.00 | 12.03 | 7.77 46.40 8.37 0.17 1.56 | 2555 1720 1152 1626 2680 2553 2527
loai I
Camgaotée | 89.70 7.60 5.00 23.30 38.90 14.90 0.34 0.65 2053 1273 749 1237 1390 1308
loai IT
Cém my 87.70 14.70 | 4.30 9.90 54.50 4.30 0.12 0.89 | 2350 1546 1001 1470 2653 2536 2496
Tam gaoté | 86.90 9.50 1.90 0.80 72.60 2.10 0.13 0.34 | 2344 1537 991 1463 3061 3001 2865
Cac loai ba

Bi bia uot 21.10 6.76 2.19 2.94 8.39 0.82 0.09 0.06 563 370 239 352 613 567 -
Ba bia kho 88.00 10.40 | 10.30 | 10.40 51.70 5.20 0.52 0.05 2536 1701 1134 1610 2342 2243 -
Ba bot 84.10 3.80 4.90 14.30 52.70 8.40 - - 2197 1433 916 1366 1723 1668 2609
khoai lang
kho
Ba bot 23.40 1.00 0.80 4.00 15.30 2.30 - - 596 386 243 369 478 464 66.51
khoai udt
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o Q © @ = = o 9 __ Nang lugng (Kcal) / kg _
o S - P s _ | < 3 S £ Trau bo _ Lon Gia cam
Loai thic | 5 & 5 S 28 £ c P S Ca P ME | Duytri | Tgtrong | Tiétsita
in 5 j: e 3 - 22 | (%) | (% |(ka)| NEm | NEg NEI DE ME ME
Céc loai thirc an dong vat
Ba chop 54.70 14.20 | 5.10 - 4.60 30.8 291 1.98 1410 910 580 880
Bot ca log | 87.55 30.81 | 2.00 4.77 7.10 42.87 9.26 3.79 1974 1215 706 1184 1977 1731 2004.6
30% CP
Bot ca lo | 89.00 52.80 | 6.10 1.80 0.10 28.20 5.35 2.79 | 2597 1748 1170 1653 3223 2825 2113
50% CP
Bot canhat | 87.50 38.30 | 4.80 1.50 42.90 7.34 1.67 2368 2077 1514
40% CP
Bot canhat | 89.71 64.19 | 1091 | 1.06 0.52 31.03 5.52 2.53 3207 2841 2183
45% CP
Bot canhat | 88.98 51.58 | 10.52 | 2.97 1.37 22.54 4.34 3.01 3585 3174 3380
50% CP
Bot ca nhat | 90.26 35.55 | 10.25 | 0.89 1.17 24.40 5.09 2.88 3709 3280 2625
55% CP
Ba chugp 54.70 1420 | 5.10 4.60 30.80 291 1.98 1410 910 580 880 1091 975
Bot dau va | 89.00 33.50 | 3.50 12.30 13.30 26.40 10.80 1.41 1781 1589 1671
vo tom
Bt tom 87.50 57.60 | 10.50 | 13.10 0.00 4.50 2.00 0.60 3811 3349
Stra b6t 96.50 26.50 | 26.00 38.50 5.50 0.90 0.80 5399 5023
Thuc an khoang

Bot CaCO; 40.00
Bt dé voi 30.00
Bot 24.80 17.40
CagHPO4
B6t mai 4.8
myc
Bot xuong 92.00 2243 | 3.87 1.75 4.09 59.85 22.62 11.25 | 1999 1208 680 1188
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