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XAC PINH TRONG LUQONG PHAN TU VA HANG SO POLYMER CUA
CARRAGEENANS - POLYSACCHARIDE TU RONG BIEN VIET NAM
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Polysaccharide tir rong bién duoc st dung rong rdi trong nhiéu nghanh kinh
té vi du trong cong nghiép thuc phdm, duoc phdm, y té. Carrageenans chiém
uu thé trong sit dung. Nhung viéc nghién citu vé Carrageenans van chua duoc
nhiéu.

Bai bdo trinh bay nghién cuu viéc chiét xudt Carrageenans tii rong bién
Eucheuma gelatinae (Rhodophyta) da duoc xit ly kiém bdng nudc néng vdi
ethanol. Viéc chiét xudt nay thuc hién chi véi Carrageenans cé trong luong
phén tik thdp (97.900 g/ mol — 180.700 g /mol).

DETERMINING MOLECULAR WEIGHT AND POLYMER CONSTANT OF
CARRAGEENANS - POLYSACCHARIDE FROM VIETNAMESE SEAWEEDS

Tran Dinh Toai, Nguyen Xuan Nguyen, Pham Hong Hai,
Tran Thi Hong, Nguyen Bich Thuy, Ngo Thi Hai Yen
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ABSTRACT Polysaccharide from seaweeds has been widely used in food industry,

pharmacology and medicine. Carrageenans are predominately used for this
purpose. But, the study on Carrageenans has not been exhausted in Vietnam.

In this study, Carrageenans were extracted with hot water from the alkali-
treated seaweed Eucheuma gelatinae (Rhodophyta) with ethanol. This extract
contains mainly low molecular weight Carrageenans (97,900 g/mol — 180,700
g/mol).

L. PAT VAN PE

Viét Nam c¢6 hé dong, thuc
vat vo cung phong phd, ¢6 nhiéu nguén
gen quy hiém dac trung cho khi hau
nhiét d6i néng 4m. Mot trong nhiing
diéu kién tao nén su phong phd va
giau ¢6 4y chinh la Viét Nam cé vung
bién nhiét d6i rong v6i bo dai hon
3.000 km bao boc hét phia DPong va

Nam d4t nude. Mot trong nhiing nguon
tai nguyén phong pha va giau c¢6 ma
vung bién téng cho ching ta chinh la
rong bién. C6 thé néi, tai vung bién
Viét Nam c6 hang tram loai rong bién
thudc tdt ca cac bd ctia cdc nganh rong
da dugc cong bo trén thé gisi. Theo
diéu tra méi day, san lugng c6 loai t6i
hang tram tdn/nim. Mot tinh chat dac
biét cia rong bién la thanh té& bao cta
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ching déu dugc tao nén béi céc
polysaccharides nhu: carrageenan,

alginic acid, agar, agarose, cellulose,
mannan, xylans, furcelleran,
porphyran, aeodan...

Cac polysaccharides tu nhién nay
la nhitng nguén dudng du trit vo tan
clia rong bién, ching c6 cdu tric mang
lugi. Ngoai chdc nang lam vat liéu tao
nén thanh té€ bao, cdc polysaccharides
gitt nhiéu chdc ning khéc quan trong
doi vé6i t& bao nhu trao déi chat va bao
vé t& bao nén ching c6 dd bén co hoc
cao. Vi ban chat néu trén, két hop véi
mot s6 tinh chat diac biét cia chiung
nhu tao gel & néng d6 rat thap (~1%),
do nhét cao rdt dé tao mang, ma cdc
polysaccharides nay da dugc st dung
rong rii trong nhiéu nganh cta kinh t&
quoéc dan nhu: ché& bién thit, sita, lam
banh keo, lam thudéc danh rang, dung
trong m§ pham.., ngoai ra ching con
12 ngudn nguyén liéu quy dé lam duogc
phdm, ché thudc.

D6i v6i nudce ta, carrageenans con
trong pham vi phong thi nghiém & vai
noi nhu: Vién H&i Duong Hoc Nha
Trang, Phan vién Hai Duong Hoc Hai
Phong... va méi dugc coi nhu chi tiéu dé
ddnh gia chat lugng rong bién, chua
san cong
polysaccharides nay.

Trén thé& gidi, carrageenan dugc
ting dung trong cong nghiép dau tién
vao nidm 1940 nhu la chat lam bén
nhii tuong cho ché& bién keo siia
chocolate. Nhung vi nhanh chéng duogc
st dung rong rai trong nhiéu nganh,
lugng hang
carrageenans trén thé& gigi ting lén rd
rét: ndm 1992 — 10.000 t4n; ndm 1996
— 20.000 tdn; nam 1997 — 26.000 tan.

Xuat nghiép cac

nén san nam cua

Trong ndm 2000, riéeng Chau A san
xuat 33.000 tan. Trong d6 Philippin la
nuéc c6 thi phan xudt khau cao nhit,
80%. Cac nuéc nhéap
carrageenans nhiéu nhat 1a M§ va céc
nuéc Tay A So  véi cac
polysaccharides khac, carrageenans c¢6
gid tri thuong phdm 16n nhat (triéu
USD): carrageenans: 263; agar: 200;
pectin: 147; alginat: 130; guar: 77 (10
USD/1kg carrageenan).

V6i nhitng 1y do néu trén, do6i véi
nuGe ta, viéc nghién ciu thu nhén, san
xuat céc polysaccharides tif rong bién
c6 nhiéu y nghia:

- V& mit khoa hoc: mé ra huéng
nghién ctu st dung nguén nguyén liéu
vo tan dic trung cho ngudn gen quy
clia ving bién nhiét d6i Viet Nam.

- Vé mit thuc tién: tao cac san
phdm méi cho nganh thuc ph4m, nong
nghiép, y, duge va cong nghé x ly moi
trudng...

D€ bit ddu huéng nghién ciu thu
nhan, sdn xuit céc polysaccharides tir
rong bién, da tién hanh nghién ctu
chiét, tach carrageenans va nghién ctu
mot s6 tinh chat cta ching.

chiém

II. NGUYEN LIEU VA PHUONG PHAP
NGHIEN CcUU

1. Nguyén liéu cho chiét, tach
polysaccharides

P4 st dung loai rong Hong Van
gelattina thubc b6
Gigartinales, nganh Rhodophyta (Rong
Do). Loai rong nay dugc nhan dan rat
ua chudong va khai thac. Chi Eucheuma
moc kh4 phé bién & mot s6 noi nhu
huyén Ninh H&i (Ninh Thuin), deo
Hai Van (Quang Nam - Pa Ning), dao

Eucheuma

Proceedings of Scientific Conference ''Bien Dong - 2002"", 16-19 September 2002, Nhatrang, Vietnam

416



Tuyén tip Bdo cdo Khoa hoc Hi nghi Khoa hoc "Bién Dong-2002", 16-19/9/2002, Nha Trang

Phu Quy (mdi loai thudc chi nay cho
san luong khodng 10 tdn tuoi mot
nam).

2. Phuong phap nghién ciu

-Dung dung cu Dotkina do
sudt thAm thau.

- Dung nhét k& Ubelot do do
nhét.

ap

3. Xac dinh trong lugng phin td va
hé “b”
carrageenans bing phuong phap
do ap suat thim thau

s6  polymer clia

Ap sudt th&m th&u (n) cta dung
dich da lodng cta cac chdt c6 phan tu
luong nhé dugec mé td bing phuong
trinh Vant - Hoff:

n = (¢/M)RT

Trong céng thiic trén:

- 7 4p sudt thdm thiu, c6 thda

nguyén atmosphere (atm).

- R: hang s6 khi 0,082

lit.atm/T.mol.

- T:nhiét d6 tuyét doi “K.

- C: nong d6 cua dung dich

polymer, dugc tinh bing g/lit.

- M: trong lugng phan t&, c6

thit nguyén g/mol.

bo6i v6i dung dich polymer cé
trong lugng phan ti 16n thi cong thic
phuong trinh Vant - Hoff khéong chinh
xdc. DPiéu d6 dugc gidi thich 1a khi
phan t& 16n trong dung dich, do ¢6 do
linh dong, nén ting phan ctia né cé
thé coi 1a 1 phan ti nhé. Nhu vay, 1
phan ti 16n c6 thé coi 1a nhiéu phan ti
nhé. Cudi cung, 4p sudt thAm thau cta
dung dich polymer cé trong lugng phan
ti 16n tdng nhanh hon so vdi su tiang
nong do cha né. Dua vao gid thiét nhu
vay, Galler da dua ra biéu thic sau:

n = (¢/M)RT + bc?

Trong cong thirc trén:

-b 14 hing s6 biéu thi su sai léch
vGi phuong trinh Vant-Hoff.

-Hing s6 b dic trung cho ting
polymer.

Khi néng do dung dich rat nhé
thi dai luong bc? ti€n gin t6i 0, biéu
thiic Galler ¢6 dang phuong trinh Vant
- Hoff, va c6 thé viét lai nhu sau:

n/c = RT/M + be

Trong dang nay, dai lugng “n/c”
la ham s6 tuyén tinh véi nong do “c”
va hé s6 b. Nhu vay, néu do dugc ap
sudt tham thau ctia dung dich polymer
v6i nhiéu nong do6 khac nhau, sau dé
lap d6 thi su phu thudc tuyén tinh cta
dai luong “n/c” vao dung dich polymer
“c”: m/c = f(c) thi c6 thé xdc dinh dugc
trong lugng phan ti va hing s6 b dic
trung cho polymer.

4. Xac dinh cac hing sé dic trung
K va o bing phuong phap do dé
nhdét

b0 nhdét dédc trung vao phan tu
lugng chat polymer lién quan véi trong
lugng phan t& cua né theo hé thic
Mak-Euvin:

[n] = KM*

Tir cong thic trén c6 thé viét:

lIg[n] = 1gK + algM

Véi: K va a 1a hing s6 dic trung
cho ting polymer, phu thudc vao dung
moi va nhiét do.

Nhu vay, néu ¢6 mot polymer véi
n mau cé trong luong phan ti khac
nhau, xac dinh dé nhét dac trung
tuong Gng cha cdc mau d6, thi c6 thé
x4c dinh dugc cic hing s6 dic trung K
va o cua polymer d6.
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Pé tién hanh xic dinh K va a,
truge hét xdc 1ap cac biéu thidc tuong
ing gitta 1gM va Ign], sau d6 lap do
thi lg[n] = fgM):

Iglnll = 1gK + alg M1

lg[n]2 = 1gK + alg M2

lg[n13 = 1gK + alg M3

Ig[nln = IgK + alg Mn

Tir 6 thi c6 thé xdc dinh duge K
va ao.

Dé xic dinh cdc hiang s6 dic
trung K va o cua carrageenan ching
toi ti€n hanh nhu sau:

-Xdc dinh d6 nhét déc trung chaa
cdc mau Carrageenan: [n]1, [n12, [n13;

-X4c dinh d0 nhdt dac trung cia
miu M1 (Hinh 2);

bé x4c dinh d6 nhét dic trung
cia mau M1, truéc hét xdc dinh su phu
thudoc d6 nhgt riéng ctia né phu thudc
vao noéng do.

III. KET QUA NGHIEN CUU VA THAO
LUAN

Két qua do 4p sudt th&m thau ctia
dung dich carrageenan véi nhiéu noéng
do khac nhau dugc trinh bay trong
bang 1.

Bdng 1: Ap suat thAm thiu () ctia dung dich carrageenan

(miu M1) véi nhiéu néng 46 khac nhau

C, g/lit 1 2 3 5
7.10 %, atm 0,9 2,8 7 16
(n/c).10 %, atm.lit/g 0,9 1,4 2,3 3,2

Tir két qua trong bang 1, lap d6 thi n/c = f(c) (hinh 1).

(n/c).10°
31 Tir d6 thi (hinh1), x4ac dinh dugc:
RT/M = 0,15.10 % atm.lit/g;
2 RT/M M = 168.100 g/mol,
tgp =b = 0,25. 10, atm.lit*/g”
14
¢ tgo=Dh
Y A
1 2 3 4 5
Hinh 1 ¢, g/l
Tuong tu nhu xac dinh trong M3 = 97.900
luong phan ti cia M1, cic két qua xac Qua céc so6 liéu thu duge vé trong
dinh trong lugng phan ti cdc maiu con lugng phadn ti cua cdc mau

lai nhu sau:
M2 = 180.700

carrageenan cho ching ta thay ring,
phuong phap téch véi cdc néng do

Proceedings of Scientific Conference ''Bien Dong - 2002"", 16-19 September 2002, Nhatrang, Vietnam

418



Tuyén tip Bdo cdo Khoa hoc Hi nghi Khoa hoc "Bién Dong-2002", 16-19/9/2002, Nha Trang

khdc nhau ctia muéi KCl dnh hudng
rat 16n téi trong lugng phan ti ctia
carrageenan. Nong do 16n ctia mudi
KC1 c6 thé bé gdy mach polymer.

Két qua dugc trinh bay trong
bang 2 cho thdy su phu thudc cia do
nhét vao néng do ctia mau M1.

Bdng 2: Su phu thudc dd nhét riéng ng vao néng doé ciia mau M1

C,2/100ml 1 2 3 4 5 6
1 10 2 1,05 1,24 1,43 1,63 1,81 1,95
1’]R.10-2
9 _ Tit d6 thi hinh 2, xdc dinh dugc:

[n]l = 87 cm®/g

[n]

0 | | |
2 4 6
c¢. g/100ml

Hinh 2

Xac dinh do nhdt dac trung cua
cdc mau 2, 3: tién hanh tuong tu nhu

xdc dinh d6 nhét dic trung cia mau 1,
cho cac két qué trong bang 3.

Bdng 3: Trong lugng phan ti va do nhét diac trung tuong ing
cia cic miu Carrageenan

Miu M, g/mol 1gM [nl, cm®/g Igln]
Nol 168.100 5.150 87 1,94
No2 180.700 5.225 101 2,00
No3 97.900 4.901 55 1,74

Tir k&t qua trong bang 3, lap do6 thi Ig[n] = f(IgM) (hinh 3). Tir d6 thi (hinh
3), xac dinh duge K va a:

lg[n]
2 L
ng = 1,1
tgp = a = 0,21
1 ng o = 0,21
— K =12,6
! | |
0 2 4 6  1gM

Hinh 3
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IV. KET LUAN

-Carrageenans do chung toi chiét
ra tit Rong Hong Van c6 trong lugng
phan ti tu 97.900 g/mol d&n 180.700
g/mol.

-Cac polymer cua
carrageenan dugc xac dinh, c6 gia tri
nhu sau:

hing sb

b= 0,25 107
K=12,6
a= 021

LOI CAM ON

Ching t6i xin chidn thanh cdm on
PGS. TS. Nguyén Hitu Dai, phong Thuc
Vat Bién - Vién H&ai Duong Hoc (Nha
Trang) da dong goép cho ching toéi
nhiéu ¥ kién khoa hoc c6 gia tri trong
cong viéc nghién ciu nay.

TAI LIEU THAM KHAO
1. Ermak I. M., Khotimchenko Yu. S.,

1997. Physical and chemical
properties, applications, and
biological activities of
carrageenan, a polysaccharide of

red algae. Biologiya Morya. Vol.
23(3): 129 - 142 (Russian).

Velde: Helén A.
Peppelman, 2001. On the structure
of Kapa/ Iota hybrids carrageenans.
Carbohydrate Research, 331: 271 -
283.

José M. Estevez, Marina Ciancia,
Alberto S. Cerezo, 2000. The
system of low molecular weight

Fred van de

carrageenans and agaroids from the
temperature - extracted
fraction of Kappaphycus alvarezii.
Carbohydrate Research, 325: 287 -
299.

room -

4.

10.

José M. Estevez, Marina Ciancia,
Alberto S. Cerezo, 2001. DL
Galactan hybrids and agaran from
gametophytes of the red
seaweed Gymnogongrus torulosus.
Carbohydrate Research, 331: 27-
41.

Nguyén Hitu Dinh, Huynh Quang
Niang, Tran Ngoc Bit, Nguyén Vin
Tién, 1994. Rong Bién Viét Nam
(Phan phia Bic). NXB. Khoa Hoc
Ky Thuat, Ha Noi.

Nguyén Hitu DPai, 1997. Rong Mo
Sargassaceae Viét Nam - Ngudn lgi
va st dung. NXB. Nong Nghiép,
TP. Ho Chi Minh.

Nguyén Vin Tién, Nguyén Hitu
Pai, L& Thi Thanh, Nguyén Thi
Minh Huyén, 1998. Rong bién
carrageenophytes phia Bac Viét
Nam. Béo cdo toan van Hoi Nghi
Khoa Hoc Cong Nghé Bién toan
quédc lan tha IV, 980 — 987.

Pablo J. Caceres, Maria J. Carlucci,
Elsa B. Damonte, 2000.
Carrageenans from chilean
samples of Stenogramme interrupta
(Phyllophoraceae): structural
analysis and biological activity.
Phytocheistry, 53: 81 — 86.

Sach D4 Viét Nam. Phan Thuc vat,
1996. Nha XB. Khoa hoc Ky thuit,
Ha Noi.

Svein H. Knutsen, Marit Sletmoen,
Trond Kristensen, 2000. A rapid
method for the separation and
of carrageenans
oligosaccharides released by Iota
and Kapa carrageenans.
Carbohydrate Research, 331: 101 -
106.

analysis

Proceedings of Scientific Conference ''Bien Dong - 2002"", 16-19 September 2002, Nhatrang, Vietnam

420



