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PAC QIﬁM CAU TRUC cﬁA AGAR POLYSACCHARIDE TRONG
MOT SO LOAI RONG PO SONG TAI VUNG BIEN NAM TRUNG BO

Tran Thi Thanh Van, Bui Minh Ly, Ng6 Qudc Buu
Phan Vién Khoa Hoc Vat Liéu tai Nha Trang

TOM TAT Agar chiét tw 4 loai rong G. fisherii, G. tenuispititata, G. heteroclada and
Gelidiella acerosa ¢ Viét Nam cé ham luong agarose va 3,6 anhydro néi chung
la thdp hon méu agar ciing chiét ti nhing loai nay trén thé gici. Ham luong
nay giam theo thit tu nhu sau: Gelidiella acerosa > G. heteroclada > G.
tenuispititata > G. fisherii. Muc dé methyl héa cia géc D-galactose ciia agar
chiét tix Gracilaria l6n hon Gelidiela. Tdt cd cdic mdu agar déu chua géc L-
galactose 6 sulphate va ham luong ciia né duoc xép theo thu tu: G. heteroclada
> G. tenuispititata > G. fisherii > Gelidiella acerosa.

STRUCTURAL CHARACTERISTICS OF AGAR POLYSACCHARIDE
EXTRACTED FROM SOME RED SEAWEED SPECIES
IN THE SOUTHERN CENTRAL VIETNAM

Tran Thi Thanh Van, Bui Minh Ly, Ngo Quoc Buu
Branch of The Institute of Materials Science in Nha Trang

ABSTRACT The agar polysaccharides extracted from Vietnamese red seaweed species G.

fisherii, G. tenuispititata, G. heteroclada and Gelidiella acerosa were
separated on a DEA-Sephadex A-50 column and analyzed by IR, '"H NMR
spectroscopy methods and chemical analysis. The agarose content in the agar
extracts was found to be lower than that from Japanese and Canadian
Gracilaria seaweed species. The content of agarose in the agar polysaccharides
decreases as follows: Gelidiella acerosa > G. heteroclada > G. tenuispititata
> @G. fisherii. It was found that the content of methoxyl group in agar from
Gracilaria was higher than agar from Gelidiella genus, meanwhile pyruvyl
group was identified only in agar from Gelidiella acerosa.
All agar polysaccharides contain o- L-galactose 6-sulphate as an agarose
precursor. The content of L-galactose 6-sulphate in agar decreased in the
following order: G. heteroclada > G. tenuispititata > G. fisherii > Gelidiella
acerosa.

D-galactose va mot 3,6 - anhydro o-L-

I. DAT VAN DE L 2,9 :
galactose dugc no6i véi nhau qua lién

Agar la mét loai polysaccharide

hau nhu chi c¢6 trong Rong Do
(Rhodophyta). Cau trdc co ban cua

phan t& agar 12 mot dimer gdm mot B-

két (1-4); trong khi cdc dimer dugc lién
két v6i nhau qua cau néi (1-3). Cau tric
trén thudng bién ddi bdi su thé cac
nhém hydroxyl (OH) bing cic nhém
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hemiester hodc/va methyl
eter, pyruvic axit. S6 cdc nhém thé
trén thay d6i tuy theo céc loai rong
khéc nhau [9]. Agar c¢6 hai thanh phan
chinh agarose agaropectin.
Agarose hay phan doan agar trung tinh
la phan t& mach dai vdi su lap lai cta
agarobiose, con
agaropectin 1a phan ti agar mang dién
tich bao gom goc porphyran va khung
agarose, trong d6 cdc nhéom OH duge
thay thé mot phan béi cidc nhém
sulfate, pyruvic axit [1]. Porphyran
duge goi 1a chat tién té clhia agarobiose
(biological precusor of agarobiose) - la
goc duy nhat c6 thé tach SO,* dé tao
thanh agarobiose khi dugc xtr 1y bang
kiém hay phan hiy enzim [10].

Kha ning tao gel cua agar phu
thuge thuan chiéu vao ham lugng
agarose va nguoc chiéu vao ham lugng
agaropectin c6 trong agar [9]. Vi vay
khi biét dugc dic di€m ciu tric cta
agar tu cac loai rong khac nhau khong
nhiing cho phép ddnh gia kha nang tao
gel clla sdn phdm agar ma con cho
phép lua chon cac loai rong thich hogp
cho nguyén liéu dau vao cia cong nghé
ché bién agar.

Trong bai
nghién ctu dic diém ciu tric cia agar
dugc chiét rat tit mot sé loai Rong Cau
kinh t& & cac tinh phia Nam Trung Bo.

sulphate

la va

cdc disaccharide

bao nay chang toi

II. POI TUONG VA PHUONG PHAP
NGHIEN CUU

1. Déi tugng nghién ciu

Céc mau rong da dugc lay tai
ving bién Nam Trung Bo - Viét Nam
nhu sau:

1/ Gracilaria  fisherii: ngay
14/4/2000 tai Quy Nhon.

2/ Gracilaria tenuistipitata: ngay
14/4/2000 tai Quy Nhon.

3/ Gracilaria heteroclada: ngay
16/4/2000 tai Pha Yén.

4/  QGelidiella  acerosa: ngay

22/4/2000 tai Nha Trang.
2. Phuong phap nghién ciu

2.1. Chiét agar polysaccharide va
tach phdn doan:

Chiét agar theo quy trinh cta
Whyte va Englas [14] va ky hiéu mau
nhu sau:

M,

M,

M;

M,

2.2. Tdach phdn doan va phdn tich
thanh phdn:

Agar hoa
trong nuéc néng c6 nong do 1mg/ml roi
cho chay qua c¢6t nhua DEAE
Sephadex A50 (d=1cm, 1=25 cm). Sau
dé6 ria gidi 1an luot bang cdc dung dich
NaCl ¢6 ndéng do 0,5, 1,0, 1,5, 2,5, 5N.
Mb6i phan doan déu dugc dem phan
tich.

2.3. Phén tich héa hoc:

* Téng ham lugng cacbonhydrat:
x4dc dinh bing phuong phdp phenol-
sulphuric [4].

* Ham lugng 3,6-anhydro - L -
galactopyranose: xdc dinh biang phuong
phép Resorcinol [17] v6i fructose lam
ch4t chuédn.

* Ham lugng galactose va dan
xudt cia né: xdc dinh bang phuong
phap sic ky khi thong qua phén tng
acetyl héa cdc san ph4m thay phan cta

: Agar chiét ti G. fisherii

: Agar chiét ti G. tenuistipitata
: Agar chiét ti G. heteroclada
: Agar chiét tir Gel. acerosa

polysaccharide tan
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agar theo qui trinh [12].

Tat cd céc thi nghiém vé phan
tich héa hoc dugc thuc hién tai phong
Héa phan tich va trién khai cong nghé
- Phan vién Khoa hoc Vat liéu tai Nha
Trang. Phép do thuc hién trén may:
UVPC - 1601 va GC — 17A cha hang
Shimadzu.

3. Phan tich cau tric bing phuong
phap phé hap thu héng ngoai (IR)

Ciac mau polysaccharide duge
khdo siat bing phuong phdp phd hong
ngoai trén may Impac - 410 cha héang
Nicolet san xu4t tai DPic, tai Vién Héa
- Trung tdm Khoa hoc Tu nhién va
Cong nghé Quéc gia.

MAu dugc ép vién v6i KBr theo ty
lé 20 mg maw 200 mg KBr phé hap
thu hong ngoai dugc do trong vung
4000 - 400 cm™.

4. Phan tich cau tric bing phuong
phap cong hudéng tu hat nhan
(NMR)

Phé 'H NMR dugc do trén may
Bruker - 500 MHz trong dung méi D,O
va DMSO tai phong Cong huéng ti hat
nhidn - Vién Héa Hoc - Trung tam
KHTN & CNQG.

IIL. KET QUA VA THAO LUAN

1. Tach phan doan va phan tich
héa hoc

Két qua phan tich héa hoc cua
timg phan doan trinh bay trén bang 1
cho lugng 3,6-anhydro
galactose (AG) clia cdc mau agar chiét
tit cac chi Rong D6 khac nhau c6 thé
kh4c nhau mot cdch dang ké. Doi véi
chi Gracilaria ham lugng 3,6-AG trong

thdy ham

khoang (23 - 27 %) con ddi véi chi
Gellidiella ham lugng 3,6-AG 13 40,2%.
Trong khi d6 ham lugng trong cung
mot chi it thay d6i hon. Chi Gracilaria
c6 ham lugng 3,6-AG thay d6i tu 25,3%
(G. fisherii) dén 27,4% (G. heteroclada).

So v6i ham lugng agarose va 3,6-
AG cac agar chiét tir
Gracilaria va Gelidiella cia Nhat Ban
va Chilé, ham lugng agarose va 3,6-AG
trong agar cda Viét Nam nhé hon ddng
k& [2, 3, 15].

Tt bang 1 ta thdy ham lugng 3,6-
AG gidm dan theo su ting nong do
chat dién ly (NaCl) ¢ trong tat ca cac
mau nghién ctu. Nhung v6i 2 miu agar
chiét tit G. fisherii va G. tenuispititata,
tit phan doan 2,5 N NaCl dén phan
doan 5,0 N - NaCl thi ham lugng 3,6-
AG lai téng lén. Diéu nay c6 thé gidi
thich nhu sau: khi ting néng do chat
dién ly trong dung dich rka giai thi
phén doan rira gidi cang chda agar cé
nhiéu nhém tich dién (nhém SO.%).
Nhém SO,* ton tai chi yéu & goc L-
galactose 6 sulphate va D-galactose 4
sulphate. Néu nhém SO,* dinh ¢ goc L-
galactose 6 sulphate thi, trong mach
phan ti agar, goc nay thay thé goc 3-6
anhydro L-galactose [14] va do d6 lam
giam ham lugng 3,6-anhydro L-
galactose. Con néu nhém SO,* toén tai
¢ goc D-galactose 4-sulphate thi khong
anh huéng dén ham luong 3,6-AG.
Trong truong hgp nay, véi phan doan
5N NaCl 2 mau agar trén c6 thé chda
cd nhém SO,* & gbc D galactose, do d6
phan tir agar tré thanh déi tuong mang
dién tich. Vi vay c6 thé du dodn riang
mau agar chiét ti hai loai rong G.
fisherii va G. tenuistipitata cé thé chia
goc D-galactose 4-sulphate.

clia mau
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Céc san phadm thiy phan cta céc
dugc axetyl héa va cho
sdc ki khi dung phuong

mau agar da
chay qua cot

phdp ndi chudn dé xdc dinh dinh tinh
galactose va dan xuit cda né.

Bdng 1: Thanh phan cidc phan doan ria giai trén nhua DEAE - Sephadex A50

cua agar polysaccharide

3,6-AG (trong tung Sulphate % phan doan
Miu Phan doan phan doan), % téng s6, % (tinh theo %
cacbuahydrat)
Agar 23,50 52 -
H,0 35,5 32,67
Agar chiét tu 0,5 N — NaCl 31,0 26,45
G. fisherii 1,0 N — NaCl 21,1 18,78
2,5 N — NaCl 16,0 16,7
5,0 N — NaCl 20,0 1,8
Agar 25,3 6,0 -
H,0 37,8 47,8
Agar chiét tu 0,5 N — NaCl 30,2 29,7
G. tenuistipitata] 1,0 N — NaCl 16,7 12,3
2,5 N — NaCl 12,7 7,1
5,0 N — NaCl 21,7 5,1
Agar 27,4 5,0 -
H,0 35,4 48
Agar chiét tu 0,5 N — NaCl 30,4 27
G. heteroclada 1,0 N — NaCl 22,6 20,8
2,5 N — NaCl 20,3 2,8
5,0 N — NaCl 20,2 1,3
Agar 40,2 2,7 -
H,0 46,2 71,0
Agar chiét tu 0,5 N — NaCl 37,0 8,0
Gel. acerosa 1,0 N — NaCl 36,0 6,5
2,5 N — NaCl 33,5 11,5
5,0 N — NaCl 29,0 4,0

Bdng 2: Thanh phin cac loai duong chinh cé trong agar polysaccharide

MAu Thanh phan cdc loai dudng
Galactose 2me- gal 6 me- gal | 4 me —gal Xylose Glucose
M, + + + + +
M, + + + + + +
M; + + + + + +
M, + - - - + +
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Bing 2 dan ra thanh phan céc
loai duong dugc tim thay trong cdc san
phdm thuy phan cia agar. Tu bang 2
dé dang thay ring vé6i agar chiét tu
Gelidiella acerosa trong san pham thiy
phan khong thdy c6é cdc dan xudt clha
galactose. Diéu nay ching té rang
khong c6 ho#c c6 rat it nhém methyl
duogc gan vé6i goc D-galactose clia phan
tlt agar. Trong khi d6 cdc maAu agar
chiét tit chi Gracilaria nhu G. fisherii,
G. tenuistipitata, G. heteroclada, trong

O v
A A

san phadm thiy phan déu c6 cdc dan
xudt cua galactose ¢ cac vi tri C-2, C-4,
C-6. Vi vay c6 thé néi ring agar chiét
tu chi Gracilaria dd dugc methyl hoéa
mot phan & céc vi tri C4, C2, C6 cla
goc D-galactose trong phan tir agar clia
ching. K&t qua trén phu hop véi két
qua nghién citu cha céac cong trinh [5,
16].

2. Phan tich cau tric bing phuong
phap phé hong ngoai

930

1400

T 1 | I I (L
600

S6’séng,cni1

Hinh 1: Phé hdng ngoai cia cac san phiam agar tit G. fisherii (M,), G. tenuistipitata
(My), G. heteroclada (M) va Gel. acerosa (M,) 13y tai ving bién Nam Trung Bé

Trén phé hong ngoai clia cdc mau
agar (hinh 1) thdy xu4t hién cdc giai
h&p thu tng v6i cdc tdn sd sau: 2.920
cm™ (dao dong héa tri cta lién két C-
H), 1.250 cm™ va 1.370 cm™ (dao dong
héa tri cia lién két S=0, 930 cm™ (dao
dong héa tri cia lién két C-O trong goc
3,6-AG), dong thoi theo cdc so liéu da
dugc cong bd [8, 11, 13], thi cudng do
h4p thu manh & tadn s6 nay ciing do
dao dong héa tri cha lien két C-O-S
trong monomer D-galactose 4-sulfate.

Theo Rochas C. [11] c6 thé lay
dai lugng ty 1é cuong do hap thu cua
cip tan s6 930/2920 dé danh gid su cé
mit cia goc 3,6-AG ciing nhu goc D-
galactose 4-sulfate va cidp tan s6
1250/2920 dé dac trung cho ty lé
sunphat téng s6 trén lugng dudng tong
s6 doi vdi tiing mAu agar. Bang 3 trinh
bay ty s6 cudng do cia cdc cip tan so
hap thu hdéng ngoai thu dugc dsi véi
cac mﬁu Ml, Mz, M3 va M4.
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Bédng 3: Ty s6 cuong do hap thu cida cac cap tan sé

Mau 930/2920 1250/2920
M, 1,296 1,037
M, 1,220 1,098
M; 0,788 0,990
M, 1,561 0,970

S6 liéu dan ra trén bang 3 cho
th4y ham lugng sulphate trong cdc mau
agar gidm dan theo thd tu sau: Mau 2
> Mau 1 > Mau 3 > Mau 4. Tu ty 1é
cudng do hap thu cta cidp tan soO
930/2920 ta thay chi c6 mau 3 c6 ty 1é
< 1 con lai cdc mau khac c6 ty 1& > 1.
DPiéu nay ching té rang trong Mau 1,
MAau 2 va Mau 4, ngoai3,6-AG con c6
chita goc D-galactose 4-sulphate [11].
Pong thoi trén phd héng ngoai cta cac
mau nay con thay xuit hién gidi hap
thu ¢ tan s6 845 cm™ (Dao dong héa tri
cia lien két C-O-S cta galactose 4-
sulfate) [11] véi cuong do yéu.

3. Phan tich cau tric bing phuong
phap cong hudéng tu hat nhan
(NMR)

Phé cong hudng tit hat nhan cta
cdc mau agar dugc trinh bay trén hinh
2. Trén phé 'H NMR ctia cdc miu agar
trong dung méi DMSO thu dugce cac tin

L-galactose 6-sulfate

L-galactose

Ty 1é nay dugc xem la dai lugng
déc trung cho ham lugng porphyran
(precusor to agarobiose) c6 trong mau
agar.

Tu s6 liéu thu duge trén phs 'H
NMR thay vao céng thic ta thu dugc

hiéu 'H tuong dng véi d6 dich chuyén
héa hoc tir 5,08 dén 3,18 ppm, nhung
v6i mau 6 (agar chiét tir Gel. acerosa)
xudt hién thém 3 tin hiéu & vung
truong cao la 1,55; 1,65; 1,68 ppm. Pay
la nhiing tin hiéu dugc gan cho ba
proton ciia nhém methyl trong khung
pyruvic axit [6]. Nhu vay agar chiét tu
Gelidiella chia
pyruvic axit.

Trén phd 'H NMR ciia cdc miu
agar trong dung mo6i D;O ta thu dugc
cum hai tin hiéu cia H ¢ truong thap
nh4t ing véi do dich chuyén héa hoc la
5,27 ppm va 5,15 ppm. Cum tin hiéu
nay dugc gdn cho nguyén td H & vi tri
C; (A;) cha goc L-galactose 6 - sulfate
va nguyén ti H ¢ vi tri C; (A;) cha goc
L-galactose [7]. Theo M. Lahay [7] thi
ham lugng L-galactose 6-sulphate trén
ham lugng L-galactose dugc tinh bing
cong thice sau:

acerosa ¢6 nhém

A X 100

Tich phan

*

A1 + A1

két qua nhu sau: 24% d6i véi agar chiét
tit G. fisherii, 32% d6i v6i agar chiét tir
G. tenuitispititata, 35% db6i v6i agar
chiét tor G. heteroclada, 18% d6i véi
agar chiét tit Gel. acerosa.

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

412



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

M3
A-1COH-2A0H-2 A'H-S

T T
25 2.0 ppm

Hinh 2: Phé "H NMR ctia cic miu agar chiét rit tir cic loai rong G. fisherii (M,),
G. tenuistipitata (M), G. heteroclada (M3) va Gel. acerosa (M,) cia Viét Nam

T
3.0

IV. KET LUAN lugng cua né trong cdc mau agar

Agar chiét tit 4 loai rong (Gracilaria

dugc x€p theo thi tu cdc loai rong

nhu sau: Gracilaria heteroclada >

heteroclada, G. tenuispititata, G. G. tenuispititata > G. fisherii >
fisherii, Gelidiella acerosa) c6 ham Gelidiella acerosa.

lugng agarose va 3,6 anhydro néi ¢ Agar dugc chiét tu loai rong
chung 14 th4p hon hon miu agar Gracilaria tenuispititata, G. fisherii,
chiét tir cdc loai rong tuong wng Gelidiella acerosa cé chia goc D-
trén thé& gi6i va cdac gia tri ham galactose 4-sulphate.

luong nay gidm theo thi tu nhu sau: ¢ Agar chiét tit loai Gelidiella acerosa

Gelidiella >
heteroclada > G. tenuispititata > G.
fisherii.

Mic d9 methyl héa cta géc D-
galactose ctia agar chiét tu chi
Gracilaria 16n hon chi Gelidiella va
vi tri cua cdc nhém methyl 1a C-2,
C-4 va C-6.

acerosa Gracilaria

¢6 chaa axit pyruvic.
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