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Abstract. Carrageenan is used widly in the food industry. The use depents on their character.
That is very importaht’ to determine his physico-chemical properties, especially, safe
properties for food industry.

We have extracted x-carrageenan from Red seaweed Eucheuma gelatinae. The Carrageenan
has these properties as well as: gel formation, interaction with protein and other
polysacchsides

The short review shows that, the Carrageenan from Red seaweed Héng van Eucheuma
gelatinae would be a additive for the food processing and conservating.

L. Mé Piu

Viét Nam c6 ving bién nhiét d6i rong v6i dién tich rong hon 1 tridu km® v&i bo dai hon
3200 km. Mdt trong nhitng ngudn tai nguyén phong phti va gidu clia viing bién chinh 14 rong bién.
C6 thé noi, tai vung bi€n Viét Nam c¢6 hing trim loai rong bién thudc tat ca cac b cua cac nganh
rong di dugc cong bd trén thé gidi.

Trong s nhitng gia tri vé mit kinh té cita rong bién, phai ké dén nhitng san phim c6 rit nhiéu
gia trj, d6 la cac polysaccharit nhu: carrageenan, alginat, agar, agarose, xellulose, mannan, xylan,
furcelleran, porphyran... trong d6, carrageenan c¢6 mot y nghia quan trong vao hang dau [1].

Carrageenan tu nhién c6 mdt s tinh chit dic biét nhu tao gel & ndng db rét thap (~1%) va gel
tao thanh c6 d§ bén co hoc rit cao. Phin 16n c4c carrageenan cé phan tir lugng phan tir tir S00 —
1000 kDa, va d¢ nhot ctia dung dich Carrageena tuong tmg tir 25 — 500 Mpa, thuémg 25 — 100 Mpa
[2]. Ngoati ra, Carrageenan con ¢6 nhimg tinh chét quan trong khac nhu phan tmg véi protein [3] va
tuong tic vdi cac polysaccharid khac [4].

Vé&i nhimg tinh chit néu trén, Carrageenan da dugc sir dung rong rdi 1am phu gia trong ché
bién thit, sita, banh keo ...

Két qua khao sat tinh chét caa carrageenan do chung ot chiét duogc tir rong Hdng Vin
Eucheuma gelatinae c6 diy da nhimg tinh chit c6 thé dap fmg duge yéu cdu dé lam chét phuy gia
bio quan, ché bién lwong thuc, thuc phim, banh keo.

I1. Nguyén li¢u, phwong phap nghién ciru
IL.1. Nguyén li¢u |

Carrageenan do ching t6i chiét dugc tir rong Hong Van Eucheuma gelatinae thudc nginh
rong dd (Rhodophyta) viing bién Viét Nam [5].
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£L.2. Phwong phdp nghién ciru
11.2.1. Phicong phdp nghién cvru xdc ldp cdu tric ciia Carrageenan

- Phuong phap phd cdng hudmg tir hat nhan NMR (*H va *C)

Phuong phap phd NMR ('H va '*C) Ia phu'o'ng’phép cho phép xéc dinh céu triic phan tir. Do
d6, chiing t6i sir dung phuong phép nghién ctru ndy dé xéc 14p cau tric cia Carrageenan thu dugc tir

Rong Hong van Eucheuma gelatinae. Phd NMR dugc ghi trén may Bruker Aventure 500 tai Vién
Hoa hoc - Vién KH & CN Viét Nam.

Chuén bi miu Carrageenan: Hoa tan 20 — 30 mg miu trong D,0 va 1-5% DMSO dén néng dd
2-3%, & 80°C.
11.2.2. Xdc dinh cdc ddc trung hod Iy cua Carrageenan

- X4c dinh trong lwgng phén tir bing phwong phép 4p suit thim thiu

Phuong trinh ctia Galle mé ta sy phy thuge 4p sut thAm thiu () vao trong lugng phén tir (M)
nhu sau [6]: © = (¢/M)RT + bc?,

Trong phuong trinh nay, dai huong n/c 12 ham s tuyén tinh voi nong do ¢ va hé sb b. Nhu
vay, néu do duge 4p sut thim thau (n) cia dung dich polyme v&i nhleu néng d6 (c) khac nhau,
sau d6 lap db thi sy phu thudc tuyén tinh cia dai lwgng “a/c” vao ndng d6 dung dich polyme (c):
n/c = f(c) thi ¢6 thé x4c dinh duge trong lugng phin tir M v hing sb b dic trung cho polyme.

- X4c dinh céc hing sb dic trung K va a cia Carrageenan biing phurong phap do d§ nhét

D§ nhét chia Carrageenan ting clng vdi trong lugng phén tir va c6 thé bidu dién theo cong
thitc ctia Mark-Ewink nhur sau [6]: [n] = KM*

Trong d6 [n] 1a d6 nhdt dac trung, M 12 trong lugng phén tir trung binh, céc hang s6 K vaa
phu thudc vao dang ctia Carrageenan va dung méi hoa tan né

Tir cong thire trén c6 thé viét: Ig[n] = 1gK + algM

Nhur vay, néu xé4c dinh duge d6 nhét d?c trung cua cic miu Carrageenan va trong lrong phén
tir cia nd nhur phan, thi ¢6 thé xac dinh céc hing s6 K vaa.
I1.2.3. Khao sdt ham luong kim logi ndng c6 trong Carrageenan

Qué trinh kiém tra, x4c dinh ham luong kim loai ning trong sin phim Carrageenan, duoc tién

hanh tai phong phin tich coa Vién Hod hoc theo phuong phiap AOAC [7]. Céc chi tiéu kim loai
duoc kiém tra 13: chi (Pb), asen (As), cardimi (Cd), thuy ngén (Hg).

I Két qua nhién ciru
IIL1. Xdc Igp cdu tric cita Carrageenan tir Rong Hong vin

Carrageenan 1a hdn hop cic galactan sulphat. Theo sy ¢é mat cia cdc dudng don trong mach
cAu triic, cac Carrageenan c6 thé chia 1am 2 nhém: Nhém Carrageenan ¢6 don vi c4u tric (G,D) chi
gbm 2 duomg don -B-D- galactose va Nhém Carrageenan c6 don vi cu tric (G,DA) gdm duong
don -B-D- galactose va 3,6-anhydro-D-galactose. Cac dudng don ndy trong don vi cdu tric (G,D)
hoic (G,DA) gén v&i nhau béi lién két B(1-4). Céc don vj chu trisc lién két v6i nhau qua mébi lién két
a(1-3) tao thanh Carrageenan. C4c nhém sulphat c6 thé gén vao cac vi tri C2, C4, C6 clia c4c don vi
cu tric (G,D) hodc (G,DA) va duge ky hiéu 1a G2s; G4s, G6s hodic D2s, DA2s... tuong img v.v... [8].

D4i v6i Carrageenan, mot qua trinh dang luu y thudmg siy ra trong qua trinh chiét tach dugce
thuc hién trong méi trudmg kiém manh 12 chuyén hoa Carrageenan tir nhém céu trac (G,D) khéng
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¢6 lién két 3,6-anhydro-D- galactose nhu - , v- , A- Carrageenan, thanh Carrageenan thudc nhém
(G,DA) ¢6 lién két 3,6-anhydro-D- galactose twong img nhur k -, t - va 6- Carrageenan [9,10].

- Khio sat phé >’C-NMR cila Carrageenan tir rong Pé Eucheuma gelatinae

Trong don vi cdu tric ctia céc A- , 1 - va - Carrageenan c6 sy khac biét vé s6 lugng va vi tri
cic nhom sulphat. Su khac biét ndy gdy nén khic biét vé d dich chuyén hoa hoc trong phd
BCNMR ciia céc vi tri cacbon bi anh hudmg boi nhom sulphat. Do d6 cin so sanh d6 dich chuyén
hoa hoc cua céac vi tri cacbon nay: C2, C4 (Pon vi G); C2va C5 (Pon vi DA) cua cac Carageenan
trong phd *C-NMR.

Do d6, d& so sanh dd dich chuyén ho4 hoc cho viéc xac 1ap cAu triic, cén chup va so sanh phé
3C-NMR ctia Carrageenan chiét dugc va cdc mAu chufn A- , 1 - va k - Carrageenan. Vi khudn khd
cua bai viét, ching t5i chi trinh biy phd ctia Carrageenan chiét duge va x - Carrageenan chufn
(hinh 1, 2).

Cac két qua so sanh dd dich chuyén hoa hoc tir phd *C-NMR cua Carrageenan tir rong Do
Eucheuma gelatinae v6i cic mAu chuén dugc trinh bay trong bang 1.

Bing 1. So sénh d6 dich chuyén ho4 hoc trong phd *C-NMR ctia miu Carrageenan tir rong Hdng van
Eucheuma gelatinae v&i ¢ac miu Carrageenan chuin {cta Hang Sigma)

Dang Pon vj Dd dich chuyén hoa hoc(ppm)
Carrageenan cAu tric clia cac vi trf carbon
C1 C2 C3 C4 C5 C6

K G4s 103,2 70,3 79,80 74,5 754 61,9
DA 96,0 70.6 79,83 78,9 77,4 70,0
! G4s 103,0 70,2 77,6 72,9 75,6 62,1
DA2s 92,9 75,8 78,6 79,1 77,8 70.6
A G2s 103,2 64,8 61,9
D2s,6s 91,2 - 69,8
A- G2s 103,3 77,5 75,3 64,3 74,0 61,1
5] D2s,6s 91,7 75,0 69,4 75,0 68,6 67.8
Carageenan tu Gds 103,2 70,4 79.7 74,7 75,5 62,0
E.gelatinae DA 96,0 70,7 79,9 79,0 775 70,2
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Hinh 1. Phd C-NMR cia miu chuin x - Carrageenan
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Hinh 2. Phd *C-NMR cta miu Carrageenan thu dwgec tir rong Héng van Eucheuma gelatinae

Két qua so sanh phd *C-NMR ciia c4c miu chudn Carageenan cho thiy, polysaccharit chiét
dugce tir rong Hong van Eucheuma gelatinae 1a « - Carrageenan (hinh 3), didu nay phi hgp véi cac
tai li¢u dd cong b6 {9, 10].

CH,0H
—OJQ Q

Hinh 3. x - Carrageenan tir rong Héng vin Eucheuma gelatinae

- Phé '"H-NMR cia céc Carrageenan

Dua vao tinh chit cia phd "H-NMR chi cho biét dd dich chuyén hoa hoc ciia cac proton v tri
o- (gin v6i C1), trir vi tri B, c6 thé phan tich phd ndy d& tim hidu cac proton vi tri a (gin véi C1)
ctia céc carrageenan. Phé 'H- NMR ctia Carrageenan tir rong Hong vén E. gelatinae va Carrageenan
chuén duge trinh bay trén cac hinh 4,5.

Két qua phén tich so sanh d§ dich chuyén ho4 hoc cia céc proton & vi tri a- trong phd 'H-
NMR cua céc Carrageenan duoc trinh biy trong Bang 2. So sdnh céc s6 ligu cho thiy, Carrageenan
tir rong Hong van Eucheuma gelatinae (Hinh5) ¢6 d9 dich chuyén hoa hoc tring véi x-carrageenan
chuin (5,75 ppm) (Hinh 4). Diéu nay phu hop voi két luan rat ra tir khéo sat phd PC-NMR:
Carrageenan chiét tir rong Hdng van chinh 12 k- Carrageenan.
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Hinh 5. Phd 'H- NMR ciia m3u Carrageenan thu dwec tir Rong Hdng vin Eucheuma gelatinae
Bing 2. D$ dich chuydn hoa hoc ¢ha céc proton & vij tri a-
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Dang Carrageenan bon vj £6 dich chuyén hoa hoc (ppm)
K DA 575
Carrageenan tir rong DA 5,75

Héng van E. gelatinae

' DA2S 5,97
A D2S,6S -

" D2S,6S 5,88
v D6S 6.14
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4I1.2. Nghién ciru cdc dic trung hod ly ciia Carrageenan
1I1.2.1. Xdc dinh trong lwgng phan tir bing phwong phdp dp sudt tham thdu

Nhu phéan phuong phép nghién ctru d4 trinh bay & trén, dé x4c dinh trong lwgng phén tir M va
hing sé b dic trung cho polyme, cin x4c lap sy phu thudc tuyén tinh: n/c = f(c)

Trong qué trinh tich Carrageenan, muéi KCI dugc sir dung v&i ndng d6 khic nhau dé két tua
phén doan. Sau lan déu, thu dugc miu 1 (M1). Tiép tuc ting ndng d§ mudi KCl, thu duge miu 2
(M2), mau 3 (M3).

Két qua khéo sat 4p suit thAm thiu ctia M1 véi nhiéu ndng @5 khac nhau duge trinh bay trong
béng 3.

8ing 3. Ap suit thdm thiu (r) clia dung djch Carrageenan (miu M1) v&i nhidu ndng 84 khic nhau

¢, gflit. 1 2 3 5
7.10° atm. 0.8 25 | 55 15
(n/c).10°, atm.lit/g. 0.8 1,25 181 3

Tir két qua trong Bang 3 lap db thi n/c = f(C) (hinh 6) va tir &6 x4c dinh dugec:
M1 = 195.000 g/mol; b =0,25. 107 atm lit*/g 2

Tuong ty nhw x4c dinh trong lugng phén tir cia M1, cac két qua xé4c dinh trong luong phén tir
céc mau con lai nhu sau:

M2 =167.000 g/mol; M3 = 148.000 g/mol.

{n/c).10° {n,/c).10"
4 - 15 B ommmme e e .
37 y=0.566x + 0.146
24 B e a i iman o
1 -
0 T T T T T 1 0 T T T 1
0 1 2 3 4 5 6 0 02 0.4 0.6 0.8
Nong do C (g/) Néng d¢ C (g/100ml)
Hinh 6. Sy phy thudc n/c vao ndng 49 dung djch Hinh 7. Sy phy thudc nre vao ndng 49 dung djch
Carrageenan Carrageenan

11.2.2. Xdc dinh cdc hdng 50 ddc trung K va o ctia Carrageenan bdng phuong phdp do d¢ nhot

Nhu phin phuong phdp nghién ciru da trinh bay & trén, néu x4c dinh dugc do nhdt dic trung
va trong luong phén tir cia cdc mAu Carrageenan, thi cé thé xac dinh cdc hing sb K va «. Dé xé4c
dinh d3 nhét dic trung cta mau My, tnrée hét xac dinh gia tri 46 nhét riéng phu thude vao ndng 46
cua no.

Két qua khao sat 46 nhét riéng ng vao ndng 49 cua miu M;dugc trinh bay trong bang 4. Lap
db thi nric = f(c) (hinh 7), tir dd thj nay xé4c dinh duge d6 nhét dic trung cia miu M, : [n]; = 187
cm3/g. Tién hanh twong ty nhu x4c dinh 46 nhét dic trung [n]iclia miu M;, xac dinh duge dd nhot
dac trung [n]2, [n]; clia cac mau Mj; M; tuong {mg (bang 5).
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Bang 4. Sy phy thudc 48 nhét ridng vac ndng dé dung djch Carrageenan

Néng d6 Thévi gian Do nhot D6 nhét (ndc).107
(g/100ml chay (s) rat gon ne riéng (ml/g)
0 11,8
0,16 22 1,864 0,864 5,042
0,32 39 3,305 2,305 7,203
0,40 49,8 4,22 3,22 8,051
0,64 100,3 8,497 7497 11,714

Bang 5. Trong lwrong phin tir (M) va dé nhét déic trumg (n) twong (eng clia cic miu Carrageenan

Mau M, g/mol "~ IgM [n], em*fg. [lgn]
M, 195.000 5,290 187 2,2718
M; 167.000 5,223 161 2,2068
M, 120.000 5,079 135 2,1303

Tir két qua xdc dinh d9 nhét dic trung clia cac miu Carrageenan c6 trong luong phén tir
tuong img l4p db thi Ig[n] = f(lgM) (Hinh 8), tir d6 xac dinh dugc K = 8,6.107 ; o = 0,74.

Iz[n] = iét do
555 “g | Luc gel=f(Nhiét do)
y=0.8321x-1.91 3 30
2.45 T t:): 20
241 g™ & 10
0 r T T )
2.35 T . . 0 10 20 30 40
5.15 52 5.25 5.3 t (Nhiet dg)
IeM l
Hinh 8. S phy thugc Ign] vao (IgM) Hinh 9. S phy thudc lyc gel vao nhiégt df

II1.2.3. Xdc dinh luc gel cua Carrageenan

Két qua xir ly cac sé lidu vé& xéc dinh lyc gel cta san phdm carrageenan cho thiy, kha ning
tao gel cua san pham phu thudc vao cac yéu td sau:

- Nhiét d%: nhiét d cang thép thi qué trinh tao gel cang nhanh, gel tao thanh khde va cimg,
luc gel lom; & nhiét d9 cao qua trinh tao gel ngugc lai (hinh 9).

- Ndng % dung dich carrageenan: ndng d6 cang cao cang d& xuc tién cho qué trinh tao gel:
Gel cua carrageenan tai m3i nhiét dd khac nhau cin c6 ndng d6 ban diu nhét dinh. Vi dy nhu &
10°C, ndng dd ban diu cho tao gel 13 0,7%, nhung & 34°C sy tao gel chi bit ddu xuit hién & cac
ndng d8 1,5 - 2,0%.

- Thoni gian chuyén ddi tir dung dich sang gel: ndng d6 miu cang cao thi thdi gian chuyén_ d6i
cang sém két thic. Vi du nhur & 15°C véi ndng 86 2% mAu thi théi gian chuyén 14 8 phut, 1,5% miu
thi thoi gian chuyén la 13 phit.
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iI1.3. Khdo st @j an toan thuc phim ciia Carrageenan [11]

Céc san phim Carrageenan d3 dugc st dung nhu mdt thanh phin thyc phim trong nhiéu thé
ky. Thuc phdm Carrageenan, véi mét trong lugng phan tir trung binh dién hinh trén 100 kDa, di
dugc chimg minh 13 hoan toan an toan va khéng ddc, va do d6 c6 thé sir dung trong thire phim voi
nhimg Iugng khong gidi han. Thyc phim Carrageenan khong bi hip phu va do d6 khong ¢6 diu
higu gay viém loét trén co thé. Ban quan Iy thudc va thyc phdm ciia M§ ciing d4 cho ring thuc
phém c6 chira Carrageenan d4 dugc cng nhén chung 14 san phim an toan khéng c6 chit doc hoic
chét géy ung thu, Carrageenan dd dugc dua vao danh muyc an toan dbi véi viée tidu thu n6 trong cac
san pham.

II1.3.1. Bdnh gid d§ sach cua san phdm

Trén co s&, phd 'H-NMR ¢6 9 nhiy 16n hon hang trim 1in so voi phd *C-NMR va cuomg 46
cta cyuc dai ty 16 thuin v&i ndng d6 dung dich méu, ching t6i phén tich so sénh phdé 'H-NMR d
chup tnréc day [12] cia cic miu chuin k- Carrageenan, 1- carrageenan cuia hang Sigma véi mau
x-Carrageenan chiét tir Rong Hdng véin Eucheuma gelatinae dé xac dinh d6 sach ciia Carrageenan
chiing t6i thu duge. Két qua cho thiy, Carrageenan chiét tir Rong Hong vén Eucheuma gelatinae dat
do sach 86,23% , tuong duong véi mau chudn k- Carrageenan ctia hing Sigma (c d6 sach 85,6%).

HI3.2. Ham luong kim loai ndng

Két qua x4c dinh ham hrong kim loai ning c6 trong Carrageenan duge dua vao bang 6. Phin
tich két qua thu duge cho thiy, ham legng Pb (chi) 16n hon so véi ham luong cac kim loai khac, do
d6 ham luong kim loai niy dugc phan tich lai (s& ghi trong ngodc don) va so sanh véi miu chuin
ctia hang Sigma. D&i véi cac kim loai khac khong c6 két qua phén tich m&u chudn vi ham lwgng céc
kim loai 4y nho.

Carrageenan 12 mot chét phu gia tao nhii trong bén 1am déng dic hoic tao gel cho phép sir
dung trong sin pham véi ty 18 0,1-1,0 %. Vi két qua phan tich nhu trén, dbi chiéu véi céc tidu
chuén cho phép trong thyc phdm cua chiu Au va cia Bo y té Lién bang Nga, két hop véi lugng
dung tir 0,1-1%, cho phép sit dung san phim Carrageenan chiét tach tir rong Héng vin mot cach an
toan trong thuc phim.

Bang 6. Ham lweng kim loai ning trong san phdm Carrageenan chiét tir Rong Héng van Eucheuma gelatinae

Neo Chi tiéu phan tich Ham iwvong (ppm)
Mau nghién ciru Mé&u chuén cla
héng Sigma
1 Pb 8,82 (7,79) 8,62
2 As 0@ Khong phan tich
3 cd 0,84 ]
4 Hg 0,098 - -

IV. Két luin

Nhimg két qua nghién citu cho thiy, Polysaccharid chiét tich tir rong Hong van Eucheuma
gelatinge 14 x-Carrageenan. k-Carrageenan la mét san phdm dat d6 sach cao, an toan trong thuc
phim. Cing vdi nhitng tinh chat dang quy néu trén, Carrageenan nay cé thé sir dung lam chét phu
gia bao quan, ché bién luong thue, thuc phim, banh keo mot cach ¢6 hiéu qua.

Céng trinh nay dwgc hoan thanh vdi su hé tro kinh phi ciia Chirong trinh nghién citu co ban.
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