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Abstract: In this work, hot water extraction was applied to isolate a polysaccharide from green
seaweed Caulerpa torta, the extraction yield was 3.4% of dried seaweed weight. The structural
characteristics and cytotoxic effects on three human cancer cell lines of the polysaccharide were
investigated. The results showed that the polysaccharide consisted of galactose, glucose, xylose
and mannose in a molar ratio of 1.00: 0.74: 0.21: 0.0.21, with a molecular weight of 107 kDa. In
addition, it contained sulfate groups, which is approximately 15.34%w. The polysaccharide
showed a significant cytotoxic activity against thyroid cancer - 8505C (IC50 55.55+1.84 pg/ml),
colon cancer - HT-29 (1C50 57.26+2.06 pg/ml) and cervical cancer - Hela (IC50 54.79 £3.22 pg/ml).
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Pic trung cau tric va hoat tinh gay doc té bao
cua polysaccharide chiét tach tir rong luc Caulerpa torta

Quaich Thi Minh Thu, Pang Vi Luong,
D6 Thi Thanh Xuan, Thanh Thi Thu Thuy”

Vien Hoa hoc, Viéen Hdn lam Khoa hgc va Cong nghé Viét nam,
18 Hoang Quoc Viét, Cau Giay, Ha Noi, Viét Nam

Nhan ngay 29 thang 10 nam 2021
Chinh stra ngay 19 thadng 4 nam 2022; Chap nhéan dang ngay 19 thang 4 nam 2022

Tém tat: Trong bai bédo ndy, ching t6i di chiét tach duoc polysaccharide tir rong luc Caulerpa
torta v6i hiéu suat chiét tach 1a 3,4% trong lugng rong khé. Pic diém ciu triic va hoat tinh gay doc
té bao cua polysaccharide nay ciing da duoc nghién ctiru. Két qua chi ra rang polysaccharide tir
rong luc Caulerpa nghién ctru c6 khéi lwong phan tir 1a 107 kDa, phén tir polysaccharide dugc tao
thanh tir cac thanh phan duong galactose, glucose, xylose va mannose véi ti 16 1.00: 0.74: 0.21:
0.21 twong tng, va nhoém sulfate chiém 15.34%. Két qua thtr hoat tinh sinh hoc cho théy, mau
polysaccharide nghién ctru di thé hién kha nang gay doc té bao trén ca 3 dong té bao ung thu thir
nghiém 13 ung thu tuyén giap - 8505C (IC50 55.55+1.84 pg/ml), ung thu dai truc trang - HT-29
(1C50 57.26+2.06 pug/ml) va ung thu ¢ tir cung - Hela (IC50 54.79 +3.22 pg/ml).

Tir khéa: Polysaccharide, rong xanh, Caulerpa torta, dic diém cdu truc, hoat tinh gay doc té bao.

1. Mé dau

Rong luc chi Caulerpa hay con goi la rong
gudt hay rong cau lyc chum, phan b rong rai &
cac vung bién nhiét doi, chung c6 thé sdng
trong nhiéu ving blen khac nhau nhu vung cé
nén day cimg chu yéu 1a da, san ho hay phan bd
trén ving c6 nén day mém 1a bun cat, thuan cat
[1]. Rong luc chi Caulerpa la nhém loai c6 san
luong 16n va c6 gia tri dic biét ddi véi sy phat
trién kinh té dia phuong, ching ¢ gia tri dinh
dudng cao, c¢o cac vitamin A, C va cac khoang
chat, vi luong can thiét cho co thé con ngudi
[2-4]. Theo cac két qua nghién ciru da cong bd
trén thé gioi thi sulfate polysaccharide tir rong
luc chi Caulerpa c6 nhiéu hoat tinh tét nhu
chéng oxi hoa, khang khuin, chéng dong tu
mau, ha m& mau, chéng ung thu, khang nim, ...
[3-4, 15].
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Céc nghién ctru vé thanh phan va cau tric
héa hoc cua polysaccharide tu rong luc chi
Caulerpa cho thiy, chung c6 thanh phan duong
chinh la galactose va cac duong xylose,
glucose, rhamose, arabinose, fucose, mannose
voi ham lugng it hon va nhom sulfate tao thanh
cAu tric chudi qua cac lién két glycoside. Thanh
phin va cdu trac hoa hoc cia cac sulfate
polysaccharide ¢6 thé khac nhau phu thudc vao
loai rong, phuong phap chiét tach, mua thu
hoach va diéu kién sinh trudng [3-6].

O Viét Nam, ciu triic va hoat tinh sinh hoc
cua polysaccharide tir cac chi rong luc khac nhu
Ulva, Enteromorpha hay Chetomorpha da dugc
chiing t6i nghién ctru [7-10]. Tuy nhién, dic
diém cAu tric va hoat tinh sinh hoc cta céac
polysaccharide tir cac loai rong luc thudc chi
Caulerpa chua dugc nghién ctru. Vi muc dich
dong gop cho viée nghién ctru vé cac loai rong
luc chtra polysaccharide & bién Viét Nam, bai
bao niay cong bd cac két qua nghién ciu vé
phan lap, thanh phan héa hoc, dic trung cu
trac va hoat tinh gdy doc t& bao cua
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polysaccharide chiét tach dugc tu rong luc
Caulerpa torta thu hai ¢ bién Nha Trang.

2. Thwe nghiém

2.1. Thu thdp, xir Iy mdu rong va chiét tach
polysacharide tir rong

Thu thap va xtr Iy mau rong: Rong luc
Caulerpa torta dugc thu ¢ Nha Trang thang
3/2019 va dinh danh bdi TS. V& Thanh Trung
(Vién nghién ciru va Gmg dung cong ngh¢ Nha
Trang). Mau rong bién sau khi thu thap vé duoc
rira sach rac, cat va mun bang nudc bién, rira
tiép dudi voi nude chay rdi dem phoi kho trong
bong ram, sau do nghién min thanh bot, bao
quan ¢ noi mat tranh anh sang.

Phuong phap chiét tach [4]: 30 g bot rong
kho duogc xir 1y v6i hon hop MeOH - CHCI; dé
loai mau va chat béo, sau d6 duoc chiét voi
nude & nhiét do 90 °C trong 3 h, loc 1dy dung
dich. Ba rong dugc chiét tiép 1an 2 ¢ diéu kién
nhu trén. Gop dich chiét trong 2 1an va c6 quay
dé giam thé tich, thém cdn vao & tua
polysaccharide (Vcon: Vdich = 4:1). Ly tam lay
tia, rira tua nhiéu lan béng acetone thu duoc
1,02 g polysaccharide (Ki hiéu Pcr), hiéu suat
chiét tach 1a 3,4% theo khdi lwong rong kho.
Mau Pcr duge loai protein theo phwong phap
Sevag [11]: Hoa tan hoan toan polysaccharide
trong nudc cat, thém hoén hop chloroform:
butanol (ti 1€ 5:1), l4c manh, dé 1ang, loai bo két
tia. Thém cbén vao dung dich dé két tua
polysaccharide sach (Vcon: Vdich = 4:1).

2.2. Phan tich thanh phdn héa hoc

Thanh phan dudng trung tinh: Xac dinh theo

phuong phap cua Billan va CS [12].

Ham luong sulfate: Xac dinh bang phuong
phap do d6 duc [13].

2.3. Sdc ky tham thiu gel GPC

GPC do trén may HPLC Agilent 1100 voi
pha dong 1a NaNOs 0,1N, str dung detector RI
pullulan 1am chét chuan.

2.4. Phé IR

Phd héng ngoai dwgc do trén may FT-IR
Affinity-1S SHIMADZU.

2.5. Phé NMR

Phé NMR do trén may Bruker AVANCE 11|
500MHz véi dung moi DO & nhiét do 70 °C, str
dung DSS lam chét chuan noi véi k¥ thuat do
khtr tin hiéu cua nudc.

2.6. Hoat tinh gdy déc té bao

Phep thur nay dugc thyc hién theo phuong
phép cua Skekan va CS [14]. Phan trdm t&c ché
su phat trién cua t& bao khi c6 mat chat thir sé
dugc xac dinh thong qua cong thire sau:

0D(chét thtr) - 0D(ngay 0)
0D(d6i chirng 4m) - 0D(ngay 0)

Y itc ché = 100% -

% trc ché té bao séng = 100% - % song sot

Phép thir dugc lap lai 3 1an d¢é dam bao tinh
chinh xac. Ellipticine dugc st dung 1a chat dbi
ching duong va DMSO dugc st dung nhu dbi
chung am. Gia tri ICso (néng do uc ché 50% su
phat trién) s& dugc xac dinh nhd vao phin mém
may tinh TableCurve.

3. Két qua va thao luin

Két qua phan tich thanh phin héa hoc trén
bang 1 cho thdy Pcr dugce tao thanh tir 2 thanh
phan duong chinh 1a galactose va glucose ciing
voi cac duong mannose, xylose, lugng nhd
arabinose, rhamnose va nhom sulfate. Vay Pcr
la mdt polysaccharide dang sulfate galactan. So
sanh vé&i cac nghién ctru trén thé gidi cho thay,
polysaccharide chiét tach tir loai rong luc
Caulerpa torta ¢ ving bién Nha Trang cua Viét
nam c6 ham lugng sulfate & mirc trung binh so
v6i polysaccharide chiét tach tir cac loai rong
Caulerpa ¢ nhimg vung bién khac (12,86% -
26,72%) [3-6] va twong tu VoI cac
polysaccharide chiét tach tir cac loai rong luc
khac ma chang t6i da nghién ciu (13%-19%)
[7-10].

Bang 1. Thanh phan héa hoc cua Pcr

Thanh phan monosaccharide (%mol)

Gal | Glu | Xyl | Man | Rham | Ara | Sulfate

1,00 | 0,74 | 0,21 | 0,21 | 0,02 | 0,01 | 15,34
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Mot trong cac yéu t cau truc dau tién can
phai kiém tra khi nghién ctru cic polyme tu
nhién 1a trong lugng phéan tir trung binh My va
mirc d§ phan tan trong lugng phan tir Mw/Mn.

Két qua do GPC (Hinh 1) cho thdy, ciing
gidng véi cac polysaccharide chiét tach tir cac
loai rong lyc khac ma chung t6i da nghién ciu
trude [7-10], polysaccharide chiét tach tir rong
luc Caulerpa torta c6 d¢ da phan tan dic trung
cho phan tir polysaccharide ty nhién, thé hién
qua su phan bd trong luong phan tir My/M, la
1,54; trong lugng phan tir trung binh My la
107.410 g/mol. Nhu vdy, Mw cua
polysaccharide tur rong luc Caulerpa torta Viét
Nam c6 gia tri twong dwong véi cac cong bd
trude (80.000 g/mol - 216.400 g/mol) [5, 6].

W(log M)
1

Agilent GPG-Addon Rev. B.01.01

Malar mass [D]

Hinh 1. Séc ky d6 GPC cua Pcr.

400 3600 30 AN M0 AN @0 160 W0 10 00 B0 600 40
CauT ol

Hinh 2. Phd IR cta Pcr.

Trén phd FT-IR cua Pcr (Hinh 2) ¢ nhiing
dai hap thu dic trung cho phan tir sulfate
polysaccharide nhu: tin hiéu ¢ 1219 cm™ va 819
cm™* dugc gan cho dao dong hoa tri cua lién két
C-O-S c¢6 nhém sulfate ¢ vi tri equatorial cua
vong pyranose. Ngoai ra con co tin hi€u tai
vung 759 cm™ 1a dao dong dic trung cho lién
két C-O-S cta nhém sulfate & vi tri axial. Dai
hép thu c6 cuong do manh & 3356 cm™, 1a do
dao dong cua lién két OH trong phan tir. Thém
nira, dai hép thu & 2927 cm™ tng v6i dao dong
hoa tri cua lién két C-H cia dudng, con tin hi¢u
dao dong véi cuong @0 manh ¢ 1016 cm™ duge
gan cho dao dong ciia nhém CO c6 lién két véi OH.

T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm

Hinh 3. Phd 'H a) va 3C-NMR b) cua Pcr.

Phé 'H-NMR va ®C-NMR ciia phan tu
galactan chiét tach tir loai rong luc Caulerpa
torta 1a dic trung cho dang phd cua
polysaccharide. Trén phd 'H-NMR c6 céc tin
hi€u ctia proton anomer tai khoang 4,5-5,5 ppm,
proton vong pyranose va furanose nim trong
ving 3,2-4,4 ppm. Vung anomeric ctia pho
'H-NMR c¢6 2 tin hiéu véi cudng do 16n tai 4,6
ppm va 5.3 ppm c6 thé gan cho 2 dudng c¢6 ham
luong cao nhat 13 galactose va glucose (Bang 1).
Phd ®C-NMR cho thdy su c6 mit cua cac tin
hiéu ctia carbon anomer ¢ khoang 100ppm-110 ppm
cu thé 1a 2 tin hiéu & 102,3 ppm va 104,1 ppm
tuong tmg véi 2 dudng c6 ham lugng 16n. Piéu
nay phi hop véi viéc phan tich phé 'H-NMR &
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trén. Céc tin hiéu & vung c6 d¢ dich chuyén hoa
hoc 65 ppm - 82 ppm dac trung cho cac carbon
trong vong pyranose va furanose. Ph6 *H-NMR
khong c6 tin hiéu tai khoang 6 - 7 ppm, chirng
t6 trong mau khong c6 mat protein.

Nhu vay, sulfate polysaccharide tur loai
rong luc chi Caulerpa nay dugc goi la sulfate
galacotan, khac vai cac sulfate polysaccharide
tor rong luc chi Ulva c6 dang ulvan va
Chaetomorpha la sulfate arabinogalactan [7-10]

Céc nghién ctru trén thé gisi vé hoat tinh
sinh hoc cua sulfate polysaccharide chiét tich
tir loai rong lyc thudc chi Caulerpa thuong co
hoat tinh chdng oxy hoa va chong déng tu rat
tot [1-4, 15], nhung chua thdy c6 cong bd nao
vé kha ning gy doc té bao cta ching. Do vay,
chung t6i tién hanh danh gia hoat tinh gay doc
té bao trén 3 dong té bao ung thu 13 ung thu c6
tu cung (Hela), ung thu dai trang (HT-29) va
ung thu tuyén giap (8505C) cuia miu Pcr chiét
tach duoc. Két qua thu dugc & bang 2 cho thiy,
mau nghién ctu da thé hién hoat tinh trén ca 3
dong té bao ung thu, khi ting ndng d6 mau thir
1én thi phan trim (%) tc ché té bao song ting
va dat 100% khi ndng d6 Pct & 100 pug/ml. Két
qua nay cho théy, polysaccharide chiét tach tir
loai rong luc chi Caulerpa cé hoat tinh gay doc
té bao thip hon cac polysaccharide tir nhiing
loai rong luc chi khac (nhu chi Ulva) ma ching
toi da nghién ctru trude do [8, 10].

Bang 2. Két qua thir hoat tinh gay doc té bao

Nong % trc ché té bao séng
Mau ao Hel HT-29 | 8505C
ela -
(pg/ml)
100 107,51 | 9555 | 97,98
20 13,77 | 13,97 | 14,80
4 1,56 2,03 -0,38
Per 0.8 0,04 -1,51 | -3,06
i 54,79 | 57,26+ | 55,55+
%0 +322 | 2,06 1,84
100 104,69 | 98,09 | 100,53
20 7513 | 71,50 | 85,89
o 4 4861 | 5089 |51,48
Ellipticine
0.8 20,15 | 2384 | 2422
i 0,46+ | 0,44+ | 0,35+
% 0,05 0,04 0,04

4. Két luan

Sufate polysaccharide phan 1ap dugc tiur loai
rong luc Caulerpa torta thu thip ¢ bién Nha
Trang c6 dang sulfate galactan, nhom sulfate
nim & ca vi tri equatorial va axial trong vong
pyranose. Phan tir polysaccharide nay da thé
hién hoat tinh gdy doc trén cac dong té bao thir
nghiém véi gia tri ICsp tir 54,79 - 57,26 pg/ml.
Cac két qua nay co y nghia khoa hoc va c6
kha nang &p dung thuc tién lam thuc phém
churc nang.

L1 cdm on
Nghién ctru nay dugc tai trg bdi Vién Hoa
hoc, Vién Han 1am Khoa hoc va Cong nghé

Viét Nam trong dé tai nghién ctru co s& ma sb
VHH.2021.13.
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