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SUMMARY

STUDY ON STRUCTURE AND PROPERTIES OF POLYSACCHARIDE
EXTRACTED FROM ALGAE WHICH INHABIT RICE PADDIES
IN PHU THO PROVINCE

Polysaccharide was extracted from algae which inhabit rice paddies in Phu Tho province
(PS-PT) using NaOH extraction and isopropanol precipitation. The yield was calculated at 52
wt% of dry algae. The chemical structure of PS-PT was confirmed by FT-IR measurement that
it had carboxyl and sulfate groups, as well as the typical functional groups of sugar. In
addition, zeta-potential of PS-PT showed the anionic sugar. PS-PT was constituted from
monosaccharide such as rhamnose, glucose, galatose, xylose, mannose, fucose, arabinose,
ribose, which were confirmed by GC-MS measurement. GPC measurement in water indicated
that PS-PT had an ultra-high molecular weight and narrow polydispersity. Furthermore, PS-
PT showed high viscosity and thermal stability.

Keywords: algae, polysaccharide, anionic sugar, ultra-high molecular weight, high viscosity,

high thermal stability

1. MO PAU

Polysacarit (PS) dugc tng dung rong rai
trong nhiéu linh vuc nhu thuc phém, duoc
phim, my phim,.... dugc tdng hop tir nhidu
ngudn nguyén liéu, trong d6 tir cac loai tao
dang dugc cac nha khoa hoc quan tam

nghién ctru. C6 nhi€u nghién clru vé cau

trac, thanh phin héa hoc cia PS va anh
huéng cua cac didu kién sinh truéng 1én
qué trinh tdng hop PS [1-4]. Tuy thudc loai
tdo ma san sinh luwong PS khac nhau, cAu
trac, thanh phan cling nhu phan tir luong
cua PS ciing khac nhau. Mot sb cong trinh

dd cong bd vé quy trinh tach, chiét PS tur

171



tao, nhung nhin chung vé co ban cic quy
trinh giéng nhau, chi khac nhau vé diéu
kién thoi gian, nhiét do, n(“)ng do,.... Nhom
nghién ctru cia M. Okajima di cong b
phuong phép tach chiét cac hop chit co
hoat tinh sinh hoc trong tdo Anphanothece
Sacrum st dung NaOH 0,1M ¢ 70°C va su
dung isopropanol dé thu hdi [5]. Nhom
nghién ctru cua T. Hayashi tach chiét PS
bang phuong phéap tach chiét hdi luu nhiét,
sau do6 sir dung etanol dé thu hdi [6]. Nhom
nghién ctru cua Z. Chi da tach chiét PS
bang phuong phap dun néng 100°C trong
nuéce, sau d6 dung etanol dé tai két tia va
thu hdi [7].

O khu vuc rudng laa tinh Pha Tho (tao Phu
Tho) xuét hién loai tao c6 kha ning san
sinh lwong 16n PS (thoi gian xudt hién tur
thang 6 dén thang 12 hang nim). Ty 1¢
nuée chira trong lodi tdo ndy chiém trén
98%. Nhom nghién ctu d3 thanh cong
trong viéc phan ly, nudi cdy va xac dinh
loai cta loai tao nay [8]. Tuy nhién, dén
nay chua c6 cong trinh nao cong bd vé ciu
triic va tinh chat ctia PS dugc tich chiét tir
loai tao sinh truéng va phat trién ngoai
thi€n nhién nay.

Béo cdo nay trinh bay vé phuong phap tach
chiét, cAu triic hoa hoc va mot sd két qua
nghién ctru vé tinh chét cia PS dugc tdng
hop tir loai téo sinh truéng va phat trién tai
rudng lua tinh Phtt Tho (PS-PT).

2. THUC NGHIEM

2.1. Nguyén liéu va hoa chét

Tao dugc vot tir ruéng lta tinh Phu Tho,
rira sach dé loai dit bun trudce khi st dung.
NaOH, isopropanol, alginat natri, metanol,
phenol, axit sunfuric (Wako, Nhat Ban)

duogc st dung khong qua tinh ché.
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2.2. Thiét bj

Nhoém chire cua PS-PT duoc xac dinh béng
phé hdng ngoai (FT-IR: Perkin-Elmer
Spectrum 100 FT-IR spectrometer, MY).
Phan tir luong dugc xac dinh bang sic ky
loc gel (GPC: Shodex GPC-101, Showa
Denko K. K., Nhat Ban). Tinh chit nhiét
dugc xac dinh bang phan tich nhiét quét vi
sai  (DSC: EXSTRAR6100, Seiko
Instruments, Nhat Ban) va phan tich nhiét
trong truong (TGA: SSC/5200 Seiko
Instruments, Nhat Ban) véi tdc do gia nhiét
10°C/phtit. Thé zeta duoc xac dinh béng
Zetasizer Nano ZS (Malvern Instruments,
Anh). Thanh phan nguyén t dugc xac dinh
bang thiét bi phan tich nguyén t56 CHNS
(Yanako CHN coder MT-6, Nhat Ban) Bo
nhét duge xac dinh bang thiét bi do d6 nhét
dang =xoay (HAAKE MARS2, bDrc).
Monosacarit cdu thanh PS-PT dugc xéc
dinh bang sic 1y ghép khéi phd (GC-MS:
Clarus500, Perkin - Elmer, M§j) sau khi
trimetylsilylat héa va phan huy béng
phuong phap thiy phan metanol.

2.3. Téch chiét PS-PT

Vot tao, rira sach, ngdm trong isopropanol
trong 24 gio voi ty 1€ 1 kg tao chira nudce/lit
dé loai mot sb hop chit mau. Sau d6 vét tao
ra cho vao thing khudy c6 gin bo gia nhiét
v6i ndng d6 1 kg tao/l dung dich NaOH 0,1
M, gia nhiét dén 80°C va khudy trong 8 gio.
Sau 8 gio, giam nhiét do dén nhiét do
phong, dung HCI 0,1M trung hoa dung dich
chiét dén khoang pH 7, loc liy dung dich
trong. Dung dich trong duoc tai két tua
trong dung dich isopropanol 99% (ty 1¢
dung dich trong : isopropanol = 1 : 3), sau
d6 dugc sdy kho & nhiét do phong trong 48

gio.



3. KET QUA VA THAO LUAN

3.1. CAu tric va thanh phan PS-PT
PS-PT thu duoc ¢ dang soi, chiém 52 wt%
so v6i khdi lwong tao khd. Theo phuong
phap dinh luong bang phuong phap phenol
— axit sunfuric thu dugc két qua tuong tu,
didu nay ching to PS-PT thu dugc c6 do
tinh khiét va hiéu sut tach chiét cao. PS-
PT c¢6 d6 hit 4m cao, do d6 can luu y trong

qua trinh bao quan va str dung.
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Hinh I. Phé FT-IR ciia PS-PT
Dé xac dinh nhom chirc trong phan tir PS-
PT, miu duoc khio sat bang chup phd FT-
IR (Hinh 1). Trén phd xut hién cac pic hap
thy & viing 3352 cm’ dic trung cho lién két
O-H va N-H, 2919 cm™ va 1380 cm’ dédc
trung cho lién két C-H, 1600 cm™ dic trung
cho lién két C=O cua nhém cacboxyl,
1215cm™ dic trung cho lién két S=O trong
nhém sunfat va 1011 cm™ ddc trung cho
lién két C-O. Két qua cho thiy trong phan
tr PS-PT chta nhom
cacboxyl va sunfat. Ty 18 thanh phan céc
nguyén t6 C : H : S : N chura trong PS-PT
lan luot 1a 34,72 : 5,56 : 1,21 : 0,79. Nhu
nhom tac gia dugc biét, dén thoi diém hién

dac trung nhu

nay nhom sunfat c6 trong ciu trac PS chi

duogc tim théy & cac loai tao nudc man.
Hién nay, ddi vé6i cac loai tao nude ngot chi
duogc tim thdy & tdo Anphanothece Sacrum
[5] va tao trong nghién ctru nay. Theo mot
s6 cong trinh dd cong b, polysacarit sulfat
c6 tinh khang mot sb loai virut [9,10].
Ngoai ra, mau duoc do thé zeta & diéu kién
nhiét do phong v6i nong d6 1mg PS-PT/1
ml nudc cit. Két qua cho thiy miu co thé
zeta -85 mV, chung t6 rang PS-PT mang
tinh anion. T cac két qua nay cho thiy PS-
PT c6 kha ning tmg dung trong hap phu ion
kim loai nang, xir Iy moi truong, dugc
phim,...

Phén tich GC — MS cua cac mau PS-PT da
trimetylsilylat hoa bang phuong phap thuy
phan metanol chi ra ring monosacarit ciu
thanh polysacarit la rhamnose, glucose,
galactose, xylose, mannose, fucose,
arabinose, ribose, va mdt s& monosacarit
khac véi ty 1€ tuong g 38,6 : 13,8 : 4,8 :
48 :2,4:35:2,0:0,6:6,5 (Hinh 2).
Rhamnose va glucose chiém hon 50%
lrong monosacarit cAu thanh PS-PT, do d6
PS-PT duoc phin loai nhu mot
rhamnoglucan sunfat.

Tinh chét ciia PS-PT bj anh huéng boi phan
tir lwong. Két qua do GPC cho thdy PS-PT
trong nghién ctru ndy c6 phan tir luong rat
16n (M, = 7,2 x 10° Da) d6 phan tan phin
tur lwong nho (d = 1.27). Theo nhém tac gia
duogc biét thi phan tir lvong cia PS-PT thu
duoc cao hon nhiéu so v&i PS tach chiét tur
cac loai tao, thuc vat khac [11]. Tuy phan
tir lwong 16n, nhung PS-PT van c6 thé tan

trong nudce, the hién tinh tan cao.
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Hinh 2. Phé GC-MS ciia PS-PT. Ara: arabinoza, Gal: galactose, Glu: glucose, Fuc: fuctose,

Man: mannose, Rha: rhamnose, Xyl: xylose, Rib: ribose.

T két qua khao sat phd FT-IR, GC-MS,
thé zeta, cong thuc PS-PT dugc su doan
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Céng thire 1. Céng thirc cdu tao ciia PS-PT
3.2. Tinh chét nhiét ciia PS-PT

Tinh chit nhiét ciia PS-PT dugc khio sat
bing phuong phap DSC va TGA. Két qua
DSC trong khoang tir nhiét d6 phong dén
300°C véi toe do gia nhiét 10°C/phut cho thiy
khong xudt hién pic thé hién su két tinh hay
nong chay, cho biét PS-PT thu duoc trong
nghién ctru nay 14 polyme vo6 dinh hinh. Dé
xac dinh d6 6n dinh nhiét, miu dwoc phan
tich bang phwong phap TGA vdéi toc do gia
nhiét 10°C/phut, trong moi truong khi nito
(Hinh 3). Két qua thu duoc giéng nhu PS
duoc tong hop tir mot sb loai tao khac nhu
Cyanothece sp. ATCC51142 va Nostoc spp.
ciing nhu mot sé polyme khac nhu xanthan
gum, va guar gum [12]. Sy phan hay nhiét
xdy ra 3 giai doan. Giai doan I, tir 50°C dén
khoang 260°C, PS-PT giam khoang 14 wt%,
c6 thé 1a do mét nude hép thy trén bé mat.
Khi nhiét do dat 260°C, PS-PT bét dau phan
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huy (giai doan 2) dén khoang 380°C, trong
giai doan nay khéi lwong PS-PT giam nhanh,
tong khdi lugng da bi phan huy dat toi 74%.
Khi gia nhiét trén 380°C, tdc d6 giam cham
lai va & 500°C van con khoang 19% khéi
lugng. Co thé 1a do cac hop chit v6 co nhu

cac ion kim loai tao phirc véi PS-PT.
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Hinh 3. Gidn d6 TGA ciia PS-PT dudi toc
doé gia nhiét 10 °C/phut, trong méi truong

khi nito.

3.3. Do nhét ctia PS-PT
Thong thuong, polyme c¢6 phan tir lugng
16n khé tan trong nudc, nhung voi PS-PT
van tan tét trong nude, do d6 c6 thé cho
mot s6 tinh chit dic trung. Két qua do do
nhét & nhiét dd phong cho thy, khi ndng
dd PS-PT cang cao thi d0 nhét cang cao
(Hinh 4). Khi ndng d6 nho hon 0,1 wt%,
d6 nhét ctia PS-PT va alginat natri khong



khac nhau, nhung khi tang n6ng do, do
nhét cua PS-PT cao hon nhidu so véi
alginat natri (Hinh 4a). Pay la do phan tu
luong cua axit alginanic thién nhién chi co
trong khoang 10.000 — 600.000 Da. Puogc
bidt réng, trong dung dich mudi, do nhét
tang, do d6 d6 nhot cua PS-PT trong dung
dich NaCl 0,9 wt% da duogc khao sat. Pung
nhu du doan, trong dung dich NaCl 0,9
wt%, d6 nhét cua PS-PT ting dang ké so
voi trong nude. PS-PT & n6ng d6 0,5 wt% ,
trong dung dich NaCl 0,9 wt% d6 nhot dat
khoang 160 Pa.s, trong khi d6 trong nudc
cat d6 nhot chi dat khoang 8 Pa.s, giam 20
1An (Hinh 4b). Pay c6 thé 1a do trong dung
dich muéi, ion kim loai tuwong tac vdi cac
ion am cua nhom cacboxyl hay sunfat lam

cho sy linh dong ctia mach PS-PT giam.
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Hinh 4. b6 thi quan hé gita néng do va do
nhot truot cua (a) PS-PT va alginat natri
trong nudoc, (b) PS-PT trong nudc va dung
dich NaCl 0,9 wt%

4. KET LUAN

D3 tach chiét thanh cong PS tir tao Phu
Tho. Ham luong PS-PT chiém 52 wt% so
v6i khéi lwong tao kho. CAu trac phan tur
PS-PT da duoc xac dinh, trong phan ti
chira nhém chirc dac trung nhu cacboxyl va
sunfat, thé hién tinh anion. Co trén 8 loai
monosacharit ciu thanh PS-PT. PS-PT c¢6
tinh bén nhiét cao, phan hiy nhiét bit dau
xay ra ¢ trén 260°C. Dic biét, tuy PS-PT c6
phan tir lwvong rat 16n (M, = 7,2 x 10° Da) ,
nhung van tan trong nudc, ¢ do nhét cao,
cao hon ca alginat natri va trong dung dich
NaCl 0,9 wt% d6 nhot ting. PS-PT c6 thé
ky vong 1a nguyén liéu tiém ndng, tng
dung trong mot sb linh vyc nhu hoa my

phim, duoc pham, xir Iy mdi trudng,....

TAI LIEU THAM KHAO
1. T.J. Painter, (1983) “Algal polysaccharides”,
In Aspinall GO (ed.), The polysaccharides,
vol2. Academic Press, New York, 195-285.
2. JM. Panoff, B. Priem, H. Morvan, F. Joset,
(1988)  “Sulphated
produced by two unicellular strains of

exopolysaccharides

cyanobacteria”, Synechocystis PCC 6803 and
6714. Arch. Microbiol., 150, 558-563.

3. E.J. Phlips, C. Zeatn, P. Hansen, (1989)
“Growth, photosynthesis, nitrogen fixation
and carbohydrate production by a
unicellular cyanobacterium Synechococcus
sp”, J. Appl. Phycol., 1, 137-145.

4. M. Vincenzini, R. De Philippis, C. Sili, R.
Materassi, (1990) “Studies on exopolysaccharide
release by diazotrophic batch cultures of
Cyanospiracapsulata”, Appl. Microbiol.

Biotechnol., 34, 392-396.

175



5. M. Okajima, M. Ono, K. Kabata, T.
Kaneko, (2007) “Extraction of novel
sulfated polysaccharides

from Aphanothece sacrum (Sur.) Okada,
and its spectroscopic characterization”,
Pure Appl. Chem., 79, 2039-2046.

6. K. Kanekiyo, K. Hayashi, J-B. Lee, H.
Takenaka, T. Hayashi, (2008) “Structure
and antiviral activity of an acidic
polysaccharide from edible blue-green alga,
Nostoc flagelliforme”, J. Pharm. Soc. of
Japan, 128, 725-731.

7. Z. Chi, C.D. Su, W.D. Lu, (2007) “A
new expolysaccharide produced by marine
Cyanothece sp. 1137, Biores. Tech., 98,
1329-1332.

8. K. Ohki, Q.T. Nguyen, S. Yoshikawa, Y.
Kanesaki, M. Okajima, T. Kaneko, H.T. Tran,
(2014) “Exopolysaccharide production by a
unicellular freshwater cyanobacterium
Cyanothece sp. isolated in a rice field of Viet

Nam”, J. Appl. Phycol., 26, 265-272.

9. M. Hasui, M. Matsuda, K. Okutani, S.
Shigeta (1995) “In vitro antiviral activities
of sulfated polysaccharides from marine
microalga against human
immunodeficiency  virus and  other
enveloped viruses”, J. Biol. Macromol.,
17, 293-297.

10. M. Witvrouw, E. De Clercp, (1997)
“Sulfated polysaccharide extracted from
sea algae as potential antiviral drugs”, Gen.
Pharmacol, 29, 497-511.

11. S. Pereira, A. Zille, E. Micheletti, P.
Moradas-Ferreira, R. De Philippis, P.Tamagnini,
(2009)

exopolysaccharaides: composition, structures,

“Complexity ~ of  cyanobacterial
inducing factors and putative genes involved in
their biosynthesis and assembly”, FEMS.
Microbiol. Rev., 33,917-941.

12. A. Parikh, D. Madamwar, (2006)
“Partial characterization of extracellular
polysaccharides  from  cyanobacteria”,
Biores. Tech., 97, 1822-1827.

PHAN TiCH VA PANH GIA MUC PO O NHIEM.......(tiép theo tr. 170)

7. Quy chuin qudc gia QCVN
01:2009/BYT, Quy chudn k¥ thuat quic gia
vé chét lugng nudc an udng.

9. Nguyén Thi Ha Sy hinh thanh thanh
phan héa hoc nuée dudi dit trong trim
tich Bé Tt ving ddng bang Bic B6 va ¥
nghia cua nd dbi voi cung cép nudc,
Luén an tién si dia chit, Truong Pai hoc
Mo Dia chit, Ha Noi (2006).

176

10. Hoang Vuogng, Poan Quy hoach va
Diéu tra tai nguyén nudc 707, Bao céo “Dé
tai nghién ctru thanh 1ap ban dd nuéc ngdm
ving trong diém kinh t& huyén Pa Téh tinh
Lam Ddng ”, (2007).



	bien tap.pdf
	q4.pdf
	Muc luc quyen 4 chuan.pdf



