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NGHIEN CU'U CAU TRUC VA HOAT TiNH SINH HOC
CUA SULFATE POLYSACCARIDE TU RONG LUC
ENTEROMORPHA INTESTINALIS

STRUCTURE AND BIOACTIVITY OF SULFATED POLYSACCHARIDE

FROM GREEN SEAWEED ENTEROMORPHA INTESTINALIS

Quaéch Thi Minh Thu', Hoang Truc Tam?, Lé Thi Hong Nhung?,
Pang Vi Luong', Ngé Van Quang', H6 Duic Cudng?, Thanh Thi Thu Thay'”

TOM TAT

Trong bai bao nay, cdu tric va hoat tinh gy ddc té bao cla ulvan, mot
sulfate polysaccharide dugc phén 1ap tu rong luc Enteromorpha intestinalis, da
dugc nghién ctiu. Két qua cho thay polysaccharide bao gom rhamnose, galactose,
xylose, manose, glucose (ty 1& mol Rha: Xyl: Glc = 1: 0,04: 0,03), acid uronic
(24,5%) va ham lugng sulfate (17,6%), trong lugng phén ti cta nd la 210.000
g/mol. Ulvan 6 disaccharide dang A;S: —4)B-D-Glucuronic acid (1—4)a-L-
Rhamnose-3-sulfate(1—, mach nhanh rhamnose lién két véi mach chinh 6 vi tri
C-2. Ulvan thé hién hoat tinh gay ddc té kha t6t trén 3 dong té bao: ung thu gan
HepG2 (ICsp =31,81 + 2,87ug/ml), ung thu vi MCF7 (ICsp = 26,45 + 1,36pg/ml)
va ung thu ¢6 ti cung Hela (ICsp =34,68 =+ 3,84 pg/ml).

Tirkhéa: Ulvan, Enteromorpha intestinalis, cdu triic, hoat tinh gdy déc té bao.

ABSTRACT

In this paper, structure and cytotoxic activity of ulvan, a sulfated
polysaccharide isolated from green seaweed Enteromorpha intestinalis, were
determined. The results showed that the polysaccharide was composed of
rhamnose, galactose, xylose, manose, glucose (mole ratio of Rha : Xyl : Glc equal
to 1:0.04 : 0.03), uronic acid (24.5%) and sulfate content (17.6%), its
molecular weight is 210,000 g/mol. This ulvan mainly consists of disaccharide
AsS type: —4)B-D-Glucuronic acid (1—4)a-L-Rhamnose-3-sulfate(1—,
branchs were rhamnose residues linkaged to the main chain at C-2 position. The
ulvan showed a significant cytotoxic activity against hepatocellular carcinoma
HepG2 (ICGp= 31.81 % 2.87pg/ml), human breast cancer MCF7 (ICso = 26.45 =
1.36pg/ml), and cervical cancer Hela (ICso = 34.68 + 3.84 pg/ml).

Keywords: Ulvan, Enteromorpha intestinalis, structure, cytotoxic activity.
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1.DAT VAN BE

Hién nay polysaccharide c6 nguén géc tif rong bién dang
thu hat sy quan tam nghién ctu cia cac nha khoa hoc trong
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nhiéu linh vuc do cac tinh chat va hoat tinh sinh hoc phong
phu clia ching. Rong luc dung lam nguyén liéu phan lap
polysaccharide nhiéu nhat thudc vé bé Ulvales gém chi Ulva,
Enteromorpha,  Monostroma, Codium, Caulerpa va
Chaetomorpha [1].

Ulvan la polysaccharide chiét xuat ti rong luc chi Ulva
va Enteromorpha. G Viét Nam, polysaccharide chiét tach ti
rong luc chi Ulva (tén Viét Nam la rong Cai) da dugc nghién
clu va thu dugc két qua tét [2-4]. Rong luc Enteromorpha
(tén Viét Nam la rong Bun) da dugc danh gia vé trit luong,
thanh phan va diéu kién sinh thai [5] nhung cac nghién ctu
vé polysaccharide tu chi rong nay chua nhiéu. Ulvan c6 thé
chiém 8 - 29% trong lugng rong kho, tuy thudc vao loai
rong, thai diém thu hai, diéu kién sinh trudng, quy trinh xu
ly va chiét tach [6]. Cac nghién ctiu cho thay ulvan c6 nhiéu
hoat tinh sinh hoc nhu chéng oxy hoa, chéng déng tu mau,
chdng tang lipid mau... pht hgp dé tng dung vao cac linh
vuc dugc phdm va my pham [7, 8].

Cac nghién ctu [9-11] da chi ra rang polysaccharide
dang ulvan tU rong luc chi Enteromorpha c6 cau tric phuc
tap, thanh phan dudng chu yéu la rhamnose, glucose,
xylose, acid glucuronic, acid iduronic va nhém sulfate.
Trong bai bao trudc [12] chung téi da chiét tach va phan
lap cac polysaccharide tu rong luc Enteromorpha intestinalis
thu thap & bién Nha Trang. Bai bdo nay cong bé két qua
nghién clu cdu tric va hoat tinh sinh hoc cua
polysaccharide dang ulvan tu loai rong nay.

2. THUC NGHIEM
2.1. Mau rong bién

Rong Enteromorpha intestinalis dugc thu & Nha Trang
thang 3/2020 va dinh danh béi TS. V6 Thanh Trung (Vién
Nghién ctu va Ung dung cong nghé Nha Trang). Tiéu ban
rong ki hiéu EI20 dugc luu gitt & Vién Hoa hoc. M3u rong
bién sau khi thu thap dugc rira sach bang nudc réi dem
phaoi khé trong bong ram, sau d6 nghién thanh bot.

2.2. Chiét tach polysaccharide tif rong

20g bot rong kho dugc xt ly véi hdn hgp MeOH-CHCl;

dé loai mau va chat béo, sau d6 chiét véi dung dich HCl,
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pH = 6 & nhiét dé 80°C trong 2 gid, loc 1y dung dich. Ba
rong dugc chiét lan 2 & diéu kién nhu trén. Gop dich chiét
trong 2 1an, c6 quay gidm thé tich, ly tam Idy dich trong.
Thém con vao dé tua polysaccharide (Vcon:Vdich = 4:1). Ly
tam |4y tda, rda tha nhiéu lan bang con thu dugc 1,969
polysaccharide. Polysaccharide tiép tuc dugc tach
polysaccharide dién tich (P1) va trung hoa (P0) bang cach
tha vai cetavlon thu duogc 1,73g P1, dich tta véi con thu
dugc 0,23g PO, tuong Ung ham lugng la 8,65% va 1,15%
theo trong lugng rong kho [12].
2.3. Phan tich thanh phan héa hoc

Thanh phan dudng trung tinh: Xac dinh theo phuong
phép cuta Billan va céng su [13]. Dan xuat alditol acetate
dugc diéu ché bang cach thuy phan fucoidan véi CF;COOH
(TFA) 2M trong 8h & 100°C, sau dé phan tich trén may sac
ky GC-FID.

Ham lugng sulfate: Xac dinh bang phuong phap do dé
duc[14].

Ham luong acid uronic: Xac dinh bang phuong phéap
carbazol [15]
2.4. Sac ki tham thau gel GPC

GPC do trén may HPLC Agilent 1100 véi pha dong la
NaNOs 0,1N, st dung detector Rl va pullulan lam chat chuan.

2.5.PhS IR

Phd IR dugc do trén may FT-IR Affinity-1S SHIMADZU.
2.6.Phé NMR

Ph8 NMR do trén may Bruker AVANCE Il 500MHz vdi
dung moi D,O & nhiét dé 70°C, s&t dung DSS lam chat
chudn ndi véi ky thuat do khr tin hiéu cdia nudc.
2.7.Hoat tinh gay déc té bao

Danh gia hoat tinh gay déc té bao trén 3 dong té bao
ung thu clia ngudi bao gbm HepG2 (ung thu gan), MCF7
(ung thu vu), va Hela (ung thu ¢ ti cung) dugc thuc hién
theo phuong phap ctia Skekan va CS [16]. Phan tram Gc ché
su phat trién clia t& bao khi c6 méit chat thir sé dugc xac
dinh thong qua cong thuc sau:

OD (chat tht) - OD (ngay 0)

Bang 1. Thanh phan héa hoc clia P1

Thanh phan monosaccharide S0;Na Uronicacid
(% mol) (%w) (%w)
Rhamnose Xylose Glucose
17,6 245
1 0,04 0,03

% Ucché= 100% -

OD (d6i ching am) — OD (ngay 0)

Phép thit dugc 13p lai 3 1an dé dam bdo tinh chinh xac.
Ellipticine dugc st dung la chat d6i chiing duong va DMSO
dugc st dung nhu d6i ching am. Gia tri 1Cso (ndng d6 Uc
ché& 50% su phat trién) sé dugc xac dinh nhd vao phan mém
may tinh TableCurve.
3.KET QUA VA THAO LUAN

Két qua phan tich thanh phan hoéa hoc (bang 1) cho
thay mau polysaccharide dién tich P1 tach tU rong luc
E.intestinalis gébm ch( yéu la rhamnose, acid uronic, nhém
sulfate ngoai ra con cé lugng nhé xylose va glucose. Két
qud phan tich ching té polysaccharide dién tich P1 la
polysaccharide dang ulvan. Mau P1 cé ham lugng sulfate la
tuang duong, ham lugng uronic acid tuong déi cao so véi
ulvan tach tu cac loai rong luc thudc chi Ulva [3, 17, 18].
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Két qua do GPC cho thady P1 ¢ do da phan tan cao thé
hién qua su phan bé trong lugng phan td Mw/Mn la 2,01;
trong lugng phan td trung binh Mw la 210x103g/mol.

Trén phé IR clia P1 ¢6 tin hiéu dao déng & 846cm™ va
788cm™ dugc gan cho dao déng cia lién két C-O-S. Tin hiéu
G 1028cm™ véi cudng d6 manh dac trung cho dao dong
cua lién két glycoside C-O-C. Dai hdp thu & 1622cm™ la do
dao ddéng cla lién két COO va lién két C=0 trong nhom
COOH thé hién su c6 mat cdia uronic acid trong ulvan.

Phan tich phé "H-NMR, chung téi ki hiéu C, D, E 1a céc
cum peak tuong Ung véi 3 tin hiéu cla proton anomer C1,
D1, E1 6 4,89; 4,82 va 4,64ppm. Trén phd, xuat hién tin hiéu
& vling trudng cao tai 1,3ppm dugc gan cho proton gan vai
C-6 Ung v&i nhom CHs clia rhamnose va cac tin hiéu & vung
3,4 - 4,3ppm la cac proton clia vong pyranose. Phan tich cac
tin hiéu cong hudng trén phd *C-NMR cho thdy, cac tin
hiéu cong hudng & vung trudng thap Ung véi d6 chuyén
dich hoéa hoc khoang 100 - 103ppm la dac trung cho cac
carbon anomer, cac carbon con lai trong vong & ving 69 -
80ppm. Tin hiéu & vuing trudng cao (17 - 20ppm) dac trung
cho nhém C-CHj; va tin hiéu tai 177,24ppm ching té su c6
mat cula uronic acid trong phan tu ulvan.
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Hinh 1. Phg COSY clia P1

Cac proton tir H-1 dén H-6 clia C dugc xac dinh dua vao
cac tin hiéu trén phé COSY (hinh 1), tir day cac carbon tu
C-1 dén C-6 ciing lan lugt dugc gan dua vao phé HSQC
(hinh 2). Trén phé HSQC, tu tin hiéu cha proton anomer
H-1(C) c6 d6 dich chuyén héa hoc & 4,89ppm sé xac dinh
dugc carbon anomer C-1(A) tuong (ing véi do chuyén dich
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hoéa hoc & khoang 101,5ppm, dd dich chuyén héa hoc cda
H-1(C) dac trung cho Ha anomer. Tuong tu nhu vay, tu vi tri
tin hiéu cong huéng cha cac proton H-2 dén H-5 sé xac
dinh dugc vi tri cac tin hiéu carbon C-2 dén C-5, tuong Ung.
Tin hiéu cda C-2 (79,31 ppm) bi ddy vé phia trudng thap
ching té réng lién két glycoside clia C ¢ thé 1a (1—2)
va/hodc nhém sulfate & vi tri C-2. Trén phd HMBC (hinh 3)
thé hién méi tuong quan gitta H-1(C) va C-2(C). Vay c6 thé
két luan C la —2) a- Rha. BGi véi cum D, tin hiéu cla proton
anomer H-1 trén phd 'H-NMR (ng véi dé dich chuyén hoa
hoc & 4,82ppm, day la gia tri cong hudng dac trung cho
proton anomer Ha. Diéu nay dugc khdng dinh mot Ian nita
bang viéc phan tich phé HSQC: carbon anomer C-1(D) &
100,45ppm c6 lién hé véi proton H-1(B) tai 4,82ppm. Dua
vao tin hiéu cta H-1(D), t&r phd COSY céc tin hiéu tai cda
H-2, H-3, H-4 va H-5 cla D; ti phd HSQC sé xac dinh dugc
cac tin hiéu C-2, C-3, C-4 va C-5 cta D. Mat khac, tin hiéu
cta C-3 (78,77ppm) va C-4 (78,71ppm) da bi ddy vé phia
trudng thap chiing té rang lién két glycoside & D c6 thé la
(1—3,4) va/hodc nhém sulfate & vi tri C-3 va C-4. Trén phé
HMBC (hinh 3) thé hién méi tuong quan gitta H-1(D) va
C-4(D). Vay c6 thé két luan D la—4)a-Rha3s.

Cum E cé tin hiéu tai 177,26ppm chiing té E la thanh
phan uronic acid c6 trong ulvan. Tin hiéu carbon C-4 cua
acid uronic bi ddy vé phia trudng thap, chung t6 C-4 la
carbon tham gia lién két glycoside. Déi vai E, tin hiéu cdng
hudng cla proton anomer H-1 trén phS 'H-NMR ndm tai
4,64ppm la dién hinh cho HB. Cac nghién cuu trudc [3, 19,
20] da ching minh rang, ulvan c6 thanh phan chinh la
a-rhamnose, 8- acid glucuronic va - acid iduronic, do &6 E
dugc dé xuat 1a B (1—4)- acid glucuronic. Chudi lién két
glycoside trong mach polymer cta phan tl ulvan dugc suy
ra ti viéc phan tich phé HMBC (hinh 3), trén phd HMBC thé
hién tuong tac gitta H-1(D) va C-4(E), H-1(E) va C-4(D), H-
1(D) va C-2 (Q).
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Hinh 2. Phd HSQC ctia P1
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Hinh 3. Phd HMBC ctia P1

Tu két qud phan tich phé NMR & trén, c6 thé két luan
rang phan t ulvan P1 tur rong luc Enteromorpha intestinalis
dugc cau thanh bdi disaccharide tao thanh chudi cé dang
AsS —4) B-D-Glucuronic acid (1—4)a-L-Rhamnose-3-sulfate
(1—, phan nhanh & C-2 cla rhamnose. K&t qua phan tich
phd NMR clia P1 dugc dua ra trong bang 2.

Bang 2. Két qua phan tich phd NMR ctia P1

1/ -2/ 3/ C-4/ C-5/ -6/
H-1 H-2 H-3 H-4 H-5 H-6
C 101,50/ | 79,31/ | 70,67/ | 71,60/ 68,78/ | 17,53/
—2Rha 4,89 4,03 3,72 3,86 4,03 1,26
D 100,45/ | 69,60/ | 78,77/ | 78,71/ 68,65/ | 20,29/
—>4 Rha 4,82 4,23 4,61 3,78 413 1,30
E 103,69/ | 7441/ | 74,67/ | 79,49/ 76,25/ 177,24
—4GluA 4,64 3,35 3,66 3,68 3,86
Bang 3. Két qud thi hoat tinh gay ddc té bao clia P1
M Nong dd % Uic ché té bao séng
(pg/ml) HepG2 Hela MCF-7
100 101,95 103,15 102,98
20 38,48 35,10 40,06
4 21,26 21,95 32,73
Py 0,8 14,24 12,39 13,18
1Cs 31,812,87 34,68+3,84 | 26,45+1,36
10 98,67 96,69 94,07
2 70,86 78,13 71,14
Ellipticine 0,4 50,58 511 51,42
0,08 18,41 27,87 23,08
1Cso 0,50+0,02 0,34+0,02 0,45%0,01
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Mau ulvan P1 dugc danh gia hoat tinh gay doc té bao
trén 3 dong té bao ung thu clia ngudi bao gém HepG2
(ung thu gan), MCF7 (ung thu vu), va Hela (ung thu c6 tu
cung). Két qua danh gia hoat tinh gay doc té bao cta ulvan
P1 tai cac ndng do 0,8; 4; 20 va 100ug/ml véi 3 dong té bao
HepG2, MCF7 va Hela dugc dua ra trén bang 3. K&t qua
nghién cldu cho thdy ulvan P1 tach tU loai rong
Enteromorpha intestinalis thé hién hoat tinh gay doc té bao
rat tét, kha nang Uc ché té bao séng soét tang véi su tang
néng doé cda ulvan.

4, KET LUAN

Polysaccharide mang dién tach chiét tu rong luc
Enteromorpha intestinalis c6 dang ulvan, cau tric hoa hoc
ca n6 gébm mach chinh dugc cau thanh béi disaccharide
dang AsS: —4) B-D-Glucuronic acid (1—4) a-L-Rhamnose-3-
sulfate (1—, rhamnose & mach nhéanh lién két véi mach
chinh tai vi tri C-2 ciia rhamnose. K&t qua cho thay ulvan tu
loai rong nay thé hién hoat tinh gay déc té bao rat tét trén
3 dong té€ bao thir nghiém la HepG2, Hela va MCF-7.
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