Tran Thi Thanh Van vd cs., 141-150
Tuyén tap Bao cao Hoi nghi Quoc gia "Bién Dong-2007", 12-14/9/2007, Nha Trang

DPAC PIEM CAU TRUC VA HOAT TiNH SINH HQC CUA
POLYSACCHARIDE KHONG TAO GEL CHIET TU MOT SO LOAI

RONG AGAROPHYTE VIET NAM

'"Trin Thi Thanh Vén, 'Bui Minh Ly, 'Pham Btrc Thinh, Lé Téan Si

Tém tit

"Vien Nghién ciru va Ung dung Cong nghé Nha Trang
’Truong Trung hoc Ly Tu Trong Nha Trang

Polysaccharide khong tao gel chiét tir mot s6 loai rong ¢ agar da duoc
nghién ctru bang phuong phap héa hoc va phuong phap quang phd.
Chiing 1a hdon hop ciia hai loai disaccharide agarobiose (4-O-B-D-
galactopyrannosyl-3,6 anhydro-L-galactose) va Agaran (4-O-B-D-
galactopyrannosyl-L-galactose). Két qua nghién ctru cho thdy day la cac
polysaccharide dang galactan sulfat héa phuc tap trong d6 cac nhom thé
c6 mit & cac vi tri lién két khac nhau khéng theo qui ludt, gbc D-
galactopyrannosyl bi sulfat hoa tai vi tri DG2, DG4 va géc L-
galactopyrannosyl bi sulfat hoa tai cac vi tri LG2, LG3 va LG6. Tat ca
cac mau polysaccharide da dugc tién hanh thir hoat tinh khang ung thu
va vi sinh vat kiém dinh. Két qua cho thdy trong s6 6 mau thi 3 mau
chiét tir cac loai rong G. tenuistipitata sinh trudong tai mién béc, G.
tenuistipitata sinh trudng tai mién trung va Gracilariopsis bailinea c6
hoat tinh chdng ung thu gan va ung thu mang tim trong khi tat ca cac
mau déu ¢o hoat tinh khéang vi sinh vat kiém dinh.

STRUCTURAL CHARACTERISTICS AND BIOLOGICAL ACTIVITY
OF NON GELLING POLYSACCHARIDES EXTRACTED FROM

SOME AGAROPHYTES IN VIETNAM

'"Tran Thi Thanh Van, 'Bui Minh Ly, "Pham Duc Thinh, *Le Tan Si
"Institute of Technological Research and Application, 02 Hung Vuong St.,

Abstract

Nhatrang city, Vietnam
’Ly Tu Trong High School, Nha Trang city

Non gelling polysaccharides extracted from some red seaweeds
(Agarophytes) have been examined by chemical and spectroscopic
techniques. These polysaccharides consist of repeating units of both 4-
O-B-D-galactopyrannosyl-3.6 anhydro-L-galactose (agarobiose) and 4-
O-B-D-galactopyrannosyl-L-galactose (Agaran). Glycosyl link analysis
of polysaccharides revealed a complex sulfated galactan but the
substitution and linkage pattern were not obvious, the 3-link D-
galactopyranose - residue sulfated was at 2,4 positions, while the 4-link
L-galactopyranose residue sulfated was at 2, 3, 6 positions. Other minor
substitution included 6-O-methyl and 2-O-methyl. Polysaccharides
were tested for anticancer and antibacterial activity. The tested results
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show that among 6 samples, there are only three samples extracted from
G. tenuistipitata growing in the north of Vietnam, G. tenuistipitata
growing in the central of Viet Nam and Gracilariopsis bailine have the
activity against some types of cancer such as liver and bladder cancers.
Polysaccharides extracted from six samples in this study have the
antibacterial activity.

1. MO PAU

Cho dén nhimng ndm 90 cua thé ky truge, polysaccharide dang agar chiét tir cac
loai rong Agarophyte chi dugc biét dén nhu 13 chét c6 kha ning tao gel va co
cdu triic bao gdm agarose va agaropectin (trong d6 ¢ porphyran). Nhiing ting
dung cua agar trong cac linh vuc khoa hoc va san xuat chu yéu dua vao kha
nang tao gel cua ching. Nhimng ndm gin day nho ap dung cac phuong phap
nghién ctru cu trac hién dai nhu sic ky khi, khéi pho hdng ngoai, cong huong
tir hat nhan két hop véi cac phuong phap bién doi hoa hoc ma cau trac tinh vi
ctia polysaccharide chiét tir cac loai rong Agarophyte dd dugc phat hién, nho
do6, cac nha khoa hoc (Lahay, 2001; Usov, 2001) da xac dinh duogc thém cac
loai polysaccharide dang agar khong c6 kha nang tao gel 1a agaran va agaran
sulfat. Tuy nhién céc loai polysaccharide nay con it dugc quan tdm nghién ctru.

Céc nghién ciru vé hoat tinh sinh hoc cua polysaccharide dang agar moi
dugc nghién ctru trong nhiing nam gan day nhung s0 cac cong trinh nghién ctru
khong nhiéu, dbi twong nghién ctru tap trung chu yeu vao polysaccharide chiét
tur cac loai rong moc tur nhién tai cac vung bién nudc 4m nhu ving bién An D9,
Trung Quoc va Nam My (Kuda va cs., 2005; Maria va cs., 2004; Zang va cs.,
2003; Zhao va cs., 2006). Nam 2003, 1an dau tién xuat hién cic cong trinh
nghién ciru vé hoat tinh chdng oxy hoa va khang virut cua agaropectin va
agaran sulfat ctia cac nha khoa hoc Trung Qudc va Nhat Ban (Zang vd cs.,
2003; Zhu va cs., 2003). Cac tac gia da xac dinh dugc céc polysaccharide chiét
tir chi rong d6 Porphyra c6 ciu tric chu yéu 1a porphyran va mét luong nho
agarose methyl hoa ¢ vi tri DG6 va LA2 déu c¢6 hoat tinh chéng oxi hoa. Hoat
tinh chéng virut HSV loai I va II cta polysaccharide dang agaran va agaran
sulfat chiét tir cc loai rong agarophyte (Acanthophora spicifera va Gracilaria
corticata) cling da dugc nghién ciu (Maria va cs., 2004; Mazumder va cs.,
2002).

Ving bién nudc ta c6 ngudn tai nguyén rong blen c6 agar (4garophytes)
hét sirc phong phti. Pa c¢6 nhitng cong trinh cong bd vé phan loai, nudi trong,
che bién agar tir cc loai rong nay, tuy nhién chwa c6 cong trinh nghién ctru nao
vé hoat tinh sinh hoc ciing nhu cdu trac cla cic polysaccharide khong c6 kha
nang tao gel chiét tir cac loai rong nay duoc cong bd. Pé dinh hudng cho viéc
str dung va ché bién céc loai rong ndy, chung t6i nghién ctru cau trac va hoat
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tinh sinh hoc ctia polysaccharide khong c6 kha ning tao gel chiét tir mot s6 loai
rong Agarophyte Viét Nam.

OR, o ORy HO
R0 O o R3Q o o R,0
R,0 CH,0R,
o 0" o~
OH o OH
G LA

DG LG
(A) (B)

Ry, Ry, R3, Ry =H, hodc CHj, hodc SO4; A-Agarobiose, B- Agaran

Hinh 1. M6t s dang céu triic cua polysaccharide dang agar
IL. POI TUQNG VA PHUONG PHAP NGHIEN CUU
1. Pdi twgng nghién ctru

Cac mau rong thudc loai Gracilaria va Gelidiella dugc thu thap tai ven bién
Hai Phong, Hué, Quang Ngai, Phu Yén va Kién Giang va dugc luu lai dudi
dang tiéu ban ép kho. Cac tiéu ban nay hi¢én dang dugc luu trir tai Vién Nghién
ctru va Ung dung Cong nghé, Nha Trang. Dia diém, thoi gian lay mau va ki
hiéu mau luu dugce trinh bay trén bang 1.

2. Phuong phap nghién ciru

Chiét polysaccharide: 40 g rong kho di cit nho, dugc xir Iy véi hdn hop
MeOH- CHCI; dé loai mau va chét béo va sau do duoc chiét véi dung dich
HC1 0,1 % ¢ nhiét d phong trong 24 gid, thu dugc dung dich polysaccharide,
loc 1dy dung dich. Lam sach polysaccharide bang tham tach qua mang loc rdy
phan tir, tiia bang ethanol va sdy kho chan khong thu duoc polysaccharide dang
bot.

Xac dinh thanh ph:‘?ul monosaccharide bang phuong phap cua Stevenson
va Furneaux (1991) cac mau alditol axetate cua cac mau duong dugc phan tich
trén may GC-FID.

Phan tich lién két bang phuong phap methyl hoa theo qui trinh Aspinall
(1982) cac mau alditol axetate clia cic mau dudng sau khi methyl héa duoc
phan tich trén may GC-MS. Phé cong huong tir hat nhian (NMR) cua
polysaoccharide dugc do trén may Bruker 500 MHz trong dung mo6i D,O ¢ nhiét
do 80 "C.
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Bang 1. Dia diém, thoi gian lay mau va ki hi€u mau

sit|  Tenloa Diadiém | 1hoi Ky hiéu Ky hiéu mu
én loai rong 14 x _gian AU | I harid
ay mau iy méu mau lwu polysaccharide
1 | Gracilaria Hai Phong | 4-2003 IOH 9362 1S
tenuistipitata
2 | Gracilaria Hué 6-2003 IMS 981120 58
tenuistipitata
3 | Gracilariopsis Phu Yén 6-2003 ION 00601 8S
bailinea
4 | Gelidiella acerosa Quang 6-2003 IMS 97001 9S
Ngai
5 | Gracilaria fisheri Kién 3-2003 IMS202110 10S
Giang
6 | Gracilaria firma Kién 3-2003 IMS 203290 118
Giang

Thir nghiém hoat tinh gay doc té bao dugc tién hanh véi cac dong té bao
ung thu nguoi nhu Hep-G2 (ung thu gan), RD (ung thu mang tim), ung thu
ph01 (LU) theo phuong phap dang dugc tién hanh tai Vién Nghién ctru Ung thu
Quéc gia My (NCI). Thur hoat tinh khang vi sinh vat kiém dinh duoc tién hanh
trén phién vi luong 96 giéng theo phuong phép ciia Vandan va Vlietink (1991).

III. KET QUA VA THAO LUAN

Tén goi va viét tit cia cac gdc dudng trong polysaccharide theo Knutsen va cs.
(1994) nhu sau: DG la (1-3)B-D galactopyranose, LG la (1-4) a-L
galactopyranose, LA 1a a-L 3,6 anhydrogalactopyranoza. Cac monome cé cac
nhom OH duoc thay thé béi nhom methyl (M) hodc nhom sulfat (S) duoc viét
tat bang cach viét thém sb chi vi tri ciia nhoém thé. Vi du G4S c6 nghia 1a 4
sulfat galactose va G6M la 6 methyl-galactose.

1. Phan tich thanh phin monosaccharide

Tir két qua dan ra & bang 2 cho thay rang thanh phan chinh cua cic miu
polysaccharide 1a galactose, cac dan xuat cua ching, 3,6 anhydrogalactose
(LA) va sulfat, ham luong cac thanh phan trén thay d6i theo cac loai rong.
Ngoai ra con ¢6 mat mot lugng nho cac loai duong khac nhu xylose, mannose
va glucose.

Su c6 mat cua galactose va 3,6 anhydrogalactose di chimg t6 riang phan
tur co ban cua polysaccharides 1a disaccharide agarobiose (DG-LA) da dugc
methyl hoa va sulfat hoa. Tuy nhién khi tinh ty 1€ mol (DG + DG6M) : (
LA+LA2M), ching toi nhan dugc két qua rat Iy thu, do 1a tit ca cic mau
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nghién ctru déu cé ty 1¢ s6 mol DG + DG6M 16n hon rét nhiéu so v6i s6 mol
LA + LA2M. T déy, chung toi cho rang trong cac mau polysaccharide ngoai
luong chinh galactose nam trong cac disaccharide agarobiose con mot lugng
dang ké galactose nam trong cac disaccharide dang agaran va lién két véi cac
agarobiose qua lién két glycoside (1-3).

Bang 2: Ham luong va thanh phan hoa hoc cua polysaccharide

Ky Ham lwong Ham . N . i
h_}’ polysaccharide | lwong Thanh phan monosaccharide trung tinh
Isu khéng tao gel SO,
mau (%) (%) LA2M | LA DG6M | DG Xylose | Mannose | Glucose
1S 4,2 8,7 - 8,9 - 85,8 - - 2,1
5S 6,3 8.3 - 13,5 - 86,9 - - -
8S 8,7 7,8 2,5 | 17,1 | 18,2 | 47,7 - - -
9S 6,9 13,7 49 [ 14,1 | 157 [ 60,5] 3,9 1,6 -
10S 5,5 13,9 2,0 [ 16,8 ] 4,6 | 73,2 - 3,2 -
118 7,3 7,7 - 53 | 40 [80,0] 20 6,0 1,8

2. Phan tich lién két bang phwong phap methyl héa

Két qua phan tich methyl héa cac mau polysaccharide & bang 3, cho thiy c6 03
kiéu lién két glycoside ton tai trong ching, 1a cac lién két 4-
anhydrogalactopyranose  (4-Angal),  3-galactopyranose  (3-Gal), ~ 4-
galactopyranose (4-Gal). Trong do cac lién két 3-Gal va 4- Angal thudc vé lién
két trong disaccharide agarobiose, lién két 3-Gal va lién két 4-Gal 1a lién két
ctia disaccharide agaran. Tir két qua nay ching toi tinh todn va dua ra ty 18
agarobiose/agaran trong cac mau nghién ctru 1a (1:4,0) véi mau 18, (1:2,5) véi
mau 58, (1:1,5) v6i mau 8S, (1:1,36) véi mau 98, (1:1,33) véi mau 108, (1:4,6)
v6i mau 11S va nhu véy, ty 1& cua 2 disaccharide nay thay d6i tuy theo cac
polysaccharide chiét tir cac loai rong khac nhau. Tuy nhién trong thanh phan
ctia chiing ludn chtra cac disaccharide agaran 16n hon agarobiose va diéu nay
giai thich tinh chit khong tao gel ctia ching.

Vi tri cac nhém sulfat trong cic mau nghién ctru chi yéu 13 & cac vi tri
DG4, LG6 va mot luong nho sulfat & cac vi tri DG2, DG6 va LA2. Tat ca céac
mau polysaccharide cung c6 ham lugng DG4S 16n nhat va co6 gid tri tr 7,8 dén
17,2 %.

3. Phé cong hwéng tir hat nhan (NMR)
CAu tric cua cac polysaccharide rong bién rat phirc tap. Phd *C NMR cua cac

polysaccharide khong tao gel chiét tir loai rong Gracilaria firma (Hinh 2) thé
hién nhiéu dinh trung chap va chen lan nhau vi vdy viéc phan tich phd mot
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cach hoan toan chinh xéac 1a khong thé thuc hién dugc. Phd BC NMR cua cac
mau nghién ciru ¢6 d6 dich chuyén hoa hoc cuiia cacbon anomer trong ving (92-
110 ppm) tach biét rat rd va khong hé tring chap voi cac cong huong & cac vi
tri con lai (80-65 ppm) két qua nay tuong ty cong trinh (Lahay vad cs., 1985;
Miller va Blunt, 2005; Usov, 1998). Phan tich ph6 dwa vao do chuyén dich hoa
hoc ctia cacbon anomer.

Béng 3. Thanh phan duong trong phan tich methyl hoa

Thanh phan M Mau polysaccharide
h onomer
dwong 1S 58S 8S 9S 10S 118
4-Angal LA 9,7 13,8 19,8 20,1 21,0 7.3
2,4-Angal LA2S - - - 1,0 1,0 1,0
3-Gal DG 34,0 34,0 34,3 21,3 28,0 28,2
4-Gal LG 39,3 35,2 30,0 28,9 28,0 38,7
3,4-Gal DG4S 12,0 11,5 11,7 17,2 9.4 7.8
3,6-Gal DG6S 1,0 1,0 1,0 3,0 4,0 3,0
4,6-Gal LG6S 4,0 4.5 4,0 1,5 1,0 4,0
2,3,6-Gal DG2S, DG6S - - -
2.,4,6-Gal LG2S, LG6S 3,0 5,0 2,0
Xylose - - - 3,0 - 1,0
Mannose - - - 1,0 2,5 4.0

Theo cac cong trinh (Usov va cs. 1980; Usov va cs., 1997) thi cap tin
hiéu trong ving 103, 101 ppm va 102, 96 ppm thudc vé disaccharide 3DG-
4LA, porphyran va 3DG4S-4LA va nhing tin hiéu nay déu xuat hién trén pho
PC NMR cua tit ca cac miu. Két qua nay khing dinh thém rang
polysaccharide khong tao gel chiét tir cac loai rong agarophyte bao goém
agaropectin va agaran. Cap tin hiéu trong vung 102 va 99 ppm tuong mg voi
su ¢6 mit cua disaccharide agarobiose chi xuat hién trén phd cta cic miu 58,
8S, 9S va 10S mic du két qua phan tich thanh phan monosaccharide déu xéac
dinh su c6 mat dimer nay trong tat ca cic mau nghién ctru. Piéu nay c6 thé do
ham luong monomer LA qua nhé khong da 16n dé c6 hiéu tmg cong hudng.
Tin hiéu 67,5 ppm thudc vé monomer DG6S (Usov va cs., 1980) chi xuat hién
trén phd cia cic miu 9S va 10S chimg to rang cic miu nay co ton tai
monomer DG6S. Ngoai ra trén phd NMR ctia mau 11S con ¢ 03 tin hiéu dic
biét 1a 66,6 ppm; 70,6 ppm; 74,9 ppm. Theo Usov A.V. va cs. (Usov va cs.
1997) day 1a cac tin hiéu xac nhan su c6 mat cua dudng xylose trong mau
nghién ctru.

Nhur vy két qua thu duge trén phd *C NMR cua cac miu polysaccharide
hoan toan phu hop véi két qua phan tich thanh phan va phan tich lién két trir
mot s6 mau do ham lwong mot sé monomer qua nhod nén sy ¢6 mit cua ching
khong dugc chirng minh qua phd °C NMR.
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Hinh 2. Ph6 >C NMR ctia polysaccharide khong tao gel chiét tir loai rong Gracilaria
firma

4. Hoat tinh sinh hoc cua polysaccharide
4.1. Hoat tinh gdy déc cdc dong té bao ung thw nguoi nudi cdy in vitro

Hoat tinh gy doc té bao ctia cac mau polysaccharide dugc tién hanh thir trén 2
dong té bao ung thu 13 Hep-G2 va RD véi cac miu 1S, 5S va 8S va thir trén 3
dong té bao ung thu 1a Hep-G2, RD va LU véi cac mau 9S, 10S va 118. Cac
két qua thir nghiém duoc trinh bay trén bang 4 va gié tri ICsy ctia cac mau
duong tinh dugce dua ra & bang 5. Két qua cho thay cac mau 18, 58S, 8S ¢
hoat tinh khang ung thur trén 2 dong té bao Hep-G2 va RD cac miu con lai 9S,
10S va 118 khéng c6 hoat tinh khang ung thu, trong d6 mau 1S va 5S cho hoat
tinh cao.

4.2. Hoat tinh khang vi sinh vat kiem dinh (VSVKD) cua cdc mau
polysaccharide:

Két qua thir hoat tinh khang vi sinh vat kiém dinh dugc dén ra trén bang 6 cho
thdy tit ca mau déu khong co hoat tinh khang nim men va vi khuan Gr (+) S.
aureus. Mau 1S va 8S co6 hoat tinh khang 3 trong s6 8 vi sinh vat kiém dinh,
mau 8S khang ca 3 dai dién 1a vi khuan Gr (-) E. coli, vi khuan Gr (+) B.
subtillis va ndm moc 1a F. oxysporum trong khi mau 1S khang vi khuan Gr (+)
B. subtillis va dic biét ca 2 loai nAm mdc 1a Asp. niger va F. oxysporum. Mau
5S va 9S co hoat tinh khang 2 VSVKD, mau 118 khang 1 VSVKD. Dic biét
mau 118 c6 hoat tinh khang truc khudn ma xanh 13 P. aeruginos.
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Bang 4. Hoat tinh gay doc té bao cuia cac miu polysaccharide

Stt | Ky hiéu Dong té bao (Ty 1& song sot) Két luén
mau Hep-2 RD LU
(Ung thu | (Ung thu mang | (Ung thu
gan) tim) phoi )

01 DMSO 100 0,0 100 +0,0 100 +0,0

02 Chimng 2,0 £0,0 1,5 +0,0 2,2 +0,0

03 1S 37,9+2.4 8,1 +0,2 Kxd Duong tinh ca 02
dong

04 5S 26,6 £0,0 8,1 +0,6 Kxd Duong tinh ca 02
dong

05 8S 35,1 £2,6 8.8 £1,5 Kxd Duong tinh ca 02
dong

06 9S 1042 40,0 | 102,7+0,0 | 106,7+0,0 | Am tinh

07 10S 100 +1,8 90,4 +1,7 101,2 40,8 | Am tinh

08 118 95,1 +0,7 106,2£0,2 | 107,0+1,2 | Am tinh

DMSO: Dimethyl sulfoxide

Bang 5. Gia tri ICs cua cac mau c6 hoat tinh

Stt | Ki hiéu mau Dong té bao Két luan
Gia tri ICs (ug/ml)
Hep-2 RD
01 Ching (+) 0,25 0,1
02 1S 5,9 2,2 Duong tinh ca 2 dong
03 5S 1,28 1,98 Duong tinh c4 2 dong
04 8S 15,4 16,36 Duong tinh ca 2 dong

Bang 6. Két qua hoat tinh khang vi sinh vat kiém dinh cia cac mau polysaccharide

Ki Néng dé trc ché toi thiéu ( MIC : pg/ml )

?'{I)' :'lr:gz Vic!;:‘(tf)én Vinth_:_a;m Nam méc Nam men

Ec Pa Bs Sa An Fo Cs Sc
01 1S (-) (-) 200 (-) 200 200 (-) (-)
02 58 ) ) 200 ) ) 200 ) )
03 8S 200 () 200 (-) (-) 200 (=) (-)
04 9S 200 ) ) ) ) 200 ) )
05 108 ) ) ) ) ) 200 ) )
06 118 ) 20 ) (- ) ) ) )

Ec: E.coli; Pa: P.aeruginosa;, Bs: B. subtillis; Sa: S.aures; An: Asp.niger;, Fo:
F.oxysporum,; Cs: C.albicans, Sc: S.cerevisiae

148



Tran Thi Thanh Van vd cs., 141-150
Tuyén tap Bao cao Hoi nghi Quoc gia "Bién Dong-2007", 12-14/9/2007, Nha Trang

IV. KET LUAN

Polysaccharide khong tao gel chiét tir mot sd loai rong nhu Gracilaria
tenuistipitata, Gracilariopsis bailinea, Gelidiella acerosa, Gracilaria fisheri,
Gracilaria firma 1a hdn hop cua 02 loai polysaccharide dang agar: agaran va
agarose dugc sulfat hoa ¢ cac vi tri DG4, DG6 va LG6. Ty 1€ hai dang agarose
va agaran cling nhu mirc do sulfat héa cua ching thay doi phu thudc vao
polysaccharide chiét tir cac loai rong khac nhau. Cau triic clia chung rat phirc
tap do su c6 mat cac nhém sulfat & cac vi tri khac nhau trong cac disaccharide
co ban. Chung c¢6 kha niang khang tir 1 dén 3 vi sinh vat kiém dinh.

Mot s6 loai polysaccharide chiét tir cac loai rong G. tenuistipitata (58,
5S) va Gracilariopsis bailinea (8S) c6 chiéu hudng nghiéng vé hoat tinh gay
doc té bao, trong d6 mau 1S va 8S cho hoat tinh cao nhét.

LOI CAM ON

Chung t61 xin chén thanh cam on Chuong trinh nghién ciru co ban da hd tro
kinh phi dé thuc hién dé tai ma so 518806.
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