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TOM TAT

Bai bao trinh bay két qua nghién ctru ciu tric va hoat tinh gay déc té bao cha galactofucan sulfate tich tir
rong nau Sargassum aquifolium thu thap & vinh Nha Trang, tinh Khanh Hoa. Két qua cho thdy, hiéu suat
chiét tach sulfated polysaccharide (fucoidan) the (FSA) dat 3,7% tinh trén khéi luong rong kho. Bing
phuong phap séc ky trao déi ion, fucoidan tho duoc tach thanh 4 phan doan (F, F,, F, va F)) trén cot sac ky
DEAE-cellulose. Phan doan F, c6 ham luong sulfate cao nhat la 31,5% va co thanh phan duong don gian
nhit, chi gobm Fuc va Gal vei ti 1é (I-Fue:D-Gal = 1:0,55) nén da duoc chon dé nghién ctru sau vé cau tric
bing phuong phap phé ESI-MS va phé NMR. Két qua cho thay, F, c6 cau truc dang galactofucan sulfate.
Céc thanh phan duong ctia né gin voi nhau qua lién két glycoside (1—3) hodc (1—4), nhom sulfate gén voi
géc Fuc ¢ vi tri C, hodc C, va gén voi goc Gal & vi tri C,. Két qua thir nghiém hoat tinh sinh hoc cho thay cac
phan doan F, va F, déu co hoat tinh gay doc té bao trén cac dong ung thu gan Hep-G2, ung thur phéi LU-1va

ung thu mé lién két RD.

Tir khoa: Hoat tinh gy doc té bao, galactofucansulfate, phuong phap pho, sargassum aquifolium, rong nau.

1. BAT VAN BE

Fucoidan 1a mét sulfated polysaccharide co cau
tric héa hoc phire tap. Thanh phan ctia n6 bao gom
nhiéu loai duong, chu yéu la fucose, tiép theo la
galactose, glucose, manose va mot s6 duong khac.
Ngoai ra no con co thé co axit uronic. Fucoidan duoc
biét dén la mot chat co nhiéu hoat tinh sinh hoc qui,
nhu: hoat tinh chéng khéi u, chéng oxy hoa, khang
khuan, khang nam, chéng dong tu méau va chéng cac
virus nhu HIV. Ngoai ra fucoidan con dugc mo ta la
c6 nhiéu tac dung sinh hoc khac nhu tac dung ha
cholesterol, gidm m& mau, v.v. Do ¢6 cac tinh chat
qui nhir vay nén fucoidan thu hat duge rat nhiéu swe
quan tam ctia cac nha khoa hoc trén thé gioi [4, 8, 13,
14].

Viét Nam c6 hon 3260 km bo bién voi ngudn tai
nguyén rong bién rat phong phu. Rong nau la nguén
loi rong bién tu nhién lon nhat, trong do chi rong co
trir lwong lon nhat 1a chi Sargasum. Cac nghién ciru vé
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cau truc va hoat tinh cia fucoidan tir mét so loai rong
nau thuoc chi Sargasum cung da duge cac nha khoa
hoc trong va ngoai nuoc nghién cuu, tuy nhién cac
nghién ctru chura nhiéu (2, 4]. Dé gop phan lam ro6 dac
trung cau truc cua fucoidan tir chi Sargassum, da
nghién ctu ciu tric va hoat tinh gay doc té bao cua
galactofucan sulfate tach chiét tir loai rong nau
Sargassum aquifolium thu thap & bién Nha Trang
bang cac phuong phap phé NMR va ESI-MS.

2. VAT LIEU VA PHUONG PHAP

2.1. Mau rong

Rong nau duoc thu thap tai dao Hon Rua, vinh
Nha Trang vao thang 5/2020 va dugc dinh danh boi
TS. Lé Nhu Hau (Vien Nghién ctru va Ung dung
Cong nghé Nha Trang). Tén khoa hoc 1a Sargassum
aquifolium. Mau rong sau khi thu thap duoc rira sach
tap chat (rac, cat, mun,...) bang nuéc ngot, dem siy
kho & nhiét do 40°C va nghién min thanh bot.

2.2. Chiét tach Fucoidan

Viéc chiét tach fucoidan dugc thuc hién theo
phuong phap cua Bilan va cong sue [1]. Mau rong kho
(200 g) duoc xir Iy & nhiét do phong voi hon hop
MeOH-CHCL-H,O ti 1é 4:2:1 dé loai bo cac chat mau,
loc rira voi axeton, roi say kho. Sau khi say kho, bot
rong duoc chiét voi 250 ml dung dich CaCl, 2% (5
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lan), méi lan dung dich dugc khudy tron & 85°C trong
5 gio. Cac dich chiét dugce gom lai, sau do them 80 ml
dung dich hexadecyltrimethylammonium bromide
nong do 10% trong nude. Tda tao thanh duoc li tam,
rtra voi nuoc nhiéu lan, sau d6 khudy tron voi 150 ml
dung dich Nal 20% trong con, dé ¢ nhiét do phong
trong vong 2-3 ngay, rdi ly tam tach ldy phan tta (lam
nhu vay 5 1an), sau d6 rira voi con va hoa tan lai trong
nude. Dung dich duoc thdm tach qua mang 100 kDa
va dong kho. Két qua thu duoc 0,6 g fucoidan thé
dudi dang mudi Na (ky hiéu la FSA). Hiéu suat chiét
tach 1a 1,45% tinh theo khoi luwong rong kho.

2.3. Phan tich thanh phan hoéa hoc

Thanh phan duong dugc xac dinh theo phuong
phap cua Billan va cong su (2002) [1]. Dan xuit
alditol acetate dugc diéu ché bang cach thiy phan
fucoidan véi CF,COOH (TFA) 2 M trong 8 h ¢ 100°C
sau d6 phan tich trén may sic ky GC-FID Agilent
HP3 (My).

Ham luong sulfate duge xac dinh bing phuong
phap do do duc [5]. Lay 0,02 ml dung dich
polysaccharide c6 nong do trong khoang 4-30 pg/1,
thém 3,8 ml CCL,COOH 3%, tiép theo cho 1 ml
gelatin 0,5%, sau d6 1a 1 ml BaCl,, lac déu réi do do
hap thu quang & buéc séng 360 nm. Ham lwong
sulfate trong mau duoc tinh toan bang cach so sanh
voi duong chuan st dung chat chudn l1a dung dich
K;S0, 1 mg/ml.

Ham luong uronic acid duoc xac dinh bang
phuong phap carbazol [3]. Lay 1 ml dung dich co
chura 5100 pg/ml uronic acid vao éng nghiém. Sau
do 1am lanh, thém 6 ml H,SO, dam dac, dun nong 20
phut trong binh cach thuy réi lam nguoi dén nhiét do
phong. Tiép theo thém 0,2 ml dung dich carbazol
0,1% trong con roi lac déu. Dung dich c6 mau hong
va dugc dem do & buoe séng 527 nm. Chat chuin la
dung dich glucuronic acid tinh khiét.

2.4. Tach phan doan Fucoidan tho

Dung dich Fucoidan thé trong nuoc (1 g/50 ml)
dugc dua lén cot (24 x 4 cm) c¢o chira DEAE-
Cellulose va rira giai voi HC1 0,01 N, tiép theo voi cac
dung dich NaCl c6 nong do tang dan 0,5 N; 1,0 N: 2,0
N. Méi mot lan nhu vay cot duoc rira cho dén khi
dung dich giai hdp khéng con thdy xuit hién phan
ung duong tinh cta carbonhydrate véi phenol va axit
sulfuric dam dac. Tét ca dung dich thu duoc duoc
dem thdm tach qua mang 10 kDa va lam kho bang
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dong lanh, thu duoc 4 phan doan ky hiéu la F,, F,, F,
vaF,.

2.5. Thay phan

Phan tng thiy phan dugc tién hanh véi TFA 0,75
M & nhiét do 60°C trong thoi gian 1a 1 gio. Thiy phan
mau F, diing do phé ESI-MS.

2.6. Phd NMR

Pho NMR duoc ghi trén may Bruker AVANCE
500, stt dung TFA/D,O 1% lam dung méi, DSS lam
chat chuin noi. Mau duoc do tai nhiét do 70°C voi ky
thuat do khir tin hiéu cua H,0.

2.7. Phd ESI-MS

Pho ESI-MS duoc ghi trén may Xevo TQ MS,
Waters-USA. Dung méi 1a MeOH : H,O = 1:1 theo thé
tich. Ché d¢ ghi mau voi kiéu ion hoa am. Khi phun
mu la N, véi ap suat khi la 30 psi, toc d6 phun khi 650
lit/gio tai nhiét do la 180°C.

2.8. Phuong phiap thir nghiém hoat tinh gay doc
té bao in vitro

Hoat tinh gay doc té bao ctia FSA va cac phan
doan tach sic ky ctia né duoc thir nghiém trén cac
dong té bao ung thu gan Hep-G2, ung thu phéi LU-1
va ung thu mé lién két RD theo phuwong phap hién
hanh ctia Vién Nghién ctru Ung thu Quoc gia My [7,
10]. Thir nghiém tai Phong sinh hoc Thuc nghiém,
Vién Hoa hoc Cac hop chit thién nhién, Vien Han
lam Khoa hoc va Cong nghé Viét Nam.

3. KET QUA VA THAO LUAN

3.1. Két qua vé thanh phin va ciu tric héa hoc
cta phan doan fucoidan

Fucoidan tu nhién c6 cau truc rat phie tap. Bé
thu duoc céc polysaccharide ¢6 khoi luong phan tir
va dién tich gan nhau, da tién hanh tach phan doan
tong fucoidan tho (FSA) nhu mé ta trong phan thuc
nghiém. Két qua phan tich héa hoc ctia timg phan
doan dugc thé hién & bang 1, hinh 1 va hinh 2. Két
qua phan tich trén cho thdy fucoidan tir rong nau
Sargassum aquifolium bao gém cht yéu 1a 2 loai
duong fucose va galactose, con cac loai duong khac
nhu xylose, manose va glucose déu c¢6 ham luong rat
nho. Nghién ctru truoce day cta ching toi [2, 8] cho
thay fucoidan tach tir rong thuoc chi Sargassum cing
bao gém chu yéu la 2 loai duong nay. Do vay, c6 thé
fucoidan tir chi rong Sargassum & bo bién Khanh
Hoa c¢o6 thanh phan duong chu yéu la fucose va
galactose.
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Hinh 1. Sic ky dé cta chuidn hdn hop duoc phan tich trén thiét bi GC-FID
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Hinh 2. Sic ky d6 ciia phan doan F, duoc phén tich trén thiét bi GC-FID
Béng 1. Thanh phdn héa hoc clia cic phin doan Fucoidan chiét tit rong Sargassum aquifolium
X Hiéu suat Uronic Ty 1&é monosaccharide (mol)
Phan d . SO,N ;
AR (% m) 2 acid Fuc | Gal] Xyl | Man | Gluc
Fucoidan tho 3,7 22,9 12,6 1 0,92 0,24 0,22 0,24
F, 05N 4,7 5,9 27,9 1 2.67 1,09 0,96 1,31
F,1,0N 21,9 21,8 13,6 1 0,71 0,36 0,22 0,14
F,15N 9,8 29,2 5,3 1 1,33 0,24 0,11 0,09
F,20N 2.3 31,5 1,8 1 0,55 0,09 0,03 0,03

Trong 4 phan doan tach duoc, phan doan F, cé
ty 1é 16m nhat va c6 ham luong fucose cao. Péng thoi
thanh phan duong ctia n6 ciing don gian, chi gém 2
duong la fucose va galactose voi ham luong sulfate
rat cao. Rat nhiéu nghién ctru da chi ra rang ham
lrong cao cia nhom sulfate cua fucoidan tu nhién
hira hen 1 hoat tinh sinh hoc cao [8, 12]. Do vay, da
chon phan doan nay dé nghién ctru cau tric.

Phuong phap sac ky loc gel GPC duoc sir dung
dé xac dinh su phan bo theo khéi luong phan tir
(KLPT) ctia cac polymer thanh phan cta fucoidan
tong (FSA) va xac dinh KLPT trung binh ctia FSA.
b6 thi sac ky GPC thu duoc (Hinh 3) chi gém 1 peak
chimg to FSA co6 do sach cao. Két qua tinh toan cho
thay FSA c6 khoi luong phéan tir trung binh 1a 110
kDa. Chi s6 da phan tan PI = Mw/Mn = 2,15 cho thay
mitc do phan tan vé khoi luong phan titr ctia cac
polysaccharide la khong lon.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 4/2021

Tuy nhién phé NMR cua F, (Hinh 4) lai rat phirc
tap, khong thé phan tich truc tiép dé rit ra cac két
luan sau vé cau tric duoc. Nhung van cé thé rat mot
s0 nhan xét co ich tir phé “C-NMR ctia fucoidan nay.
Cu thé, phé C - NMR ctia F, chira it nhat 6 tin hiéu
cua cac C-anomer trong vung 10595 ppm va nhiéu
tin hiéu cua cac nhom methyl cua fucose trong ving
20-17 ppm, goi y F, ¢6 cau truc phan nhanh khéng cé
qui luat, mirc do phan nhanh rat cao, cac duong don
gan két voi nhau theo nhiéu kiéu va cac nhom sulfate
gan voi cac duong & nhiéu vi tri khac nhau.

Phé ESI-MS/MS cia F, cho thay tin hiéu tai m/z
243 (pic co ban) tmg vai ion [FucSO,]™ (thyc té la ion
[FucSO;Na-Na]") cua fucose monosulfate. Tin hiéu
tai m/z 225 tmg voi ion [FucSO+H,0]™ va m/z 325
tmg voi ion [Galfuc]™. Tin hiéu tai m/z 389 ung voi
ion [Fuc,SOs]" cua difucose monosulfate. Dé xac
dinh vi tri cia nhom thé sulfate trén géc fucose va
trat tu cang nhur vi tri lién két cta cac goc duong voi
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nhau, cac tin hiéu tai m/z 243 ([FucS0,]") va m/z m/z139 tmg véiion manh kiéu **X cta géc fucose co

389 ([Fuc,SO,]") duoc tién hanh pha manh lan 2.
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Hinh 6. Phd ESI-MS/MS ctia manh m,/z405

Phé MS/MS ctha ion fucose monosulfate
[FucSO;]™ (m/z 243) thu duoc cho thay mot tin hiéu
yéu tai m/z 225 img véi ion [M-H,O]™ va 2 tin hiéu
manh tai m/z 139 va m/z 183 (Hinh 5). Tin hiéu tai
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nhom sulfate tai O-2, con tin hiéu tai tai m/z 183 timg
voi ion manh kiéu “’A ctia goc fucose c6 nhém
sulfate tai O-4 [12]. Su khong xuat hién cua tin hiéu
tai m/z 169 cho thay khong co nhom sulfate tai O-3.
Cuong do vuot troi ctia tin hiéu & m/2139 goi y rang
cac goc fucose chu yéu duoc sulfate hoa & 0-2. Kiéu
phan manh cta ion [FucSO,]™ véi cac vi tri tuong tng
cua nhom sulfate tai C-2 cang nhu tai C-4 duge mo ta
trén hinh 5.

Phé ESI-MS/MS cua ion [FucGalSO,]" (m/z
405) va cac kiéu phan manh duoc trinh bay trén hinh
6. Phan tich cAc tin hiéu trén phé cho phép ta dua ra
cac nhan xét sau: Tuy nhién co thé nhan biét duoc
tin hiéu ¢ m/z 241 (ion manh kiéu B,) dac trung cho
cau truc cua mét Galfuc monosulfate véi galactose
nam & dau khong khit, c6 nhom thé sulfate nam & vi
tri O-2 va lién két voi fucose & vi tri O-3. Tin hiéu &
m/z 113 duoc gan cho manh chia cét kiéu **A, (cong
hop v&i Na). Tin hiéu & m/z 310 dugc gan cho manh
chia cat kiéu *?X; (cong hop voi Na). Tin hiéu rat yéu
& m/z 225 va san phdm cong hop ctia né voi Na &
m/z 249 cho thdy mot luong nhd goc fucose 2-O-
sulfate ciing c¢6 thé nim & dau khéong khir. Cac tin
hiéu khéac bao gdm m/z 326 img voi ion [M - SO,],
m/z 397 tmg véi ion [M - H,O]” va m/z 404 (mg voéi
ion [M - H] . Lién két trong mach theo kiéu (1—3) va
(1—4) so voi cac nghién ctru trieoe [2] vé cau tric
cua fucoidan c6 nguédn goc tir rong nau Viet Nam thi
da so lién két duoc tim thay cta fucose trong phén tir
fucoidan 1a lién két (1—3).

Tat ca cac dir kién thu dugce cho phép rut ra cac
dac diém khai quat vé cau tric cta phan doan Fy: c6
ham luong sulfate cao (31,5%), cau tao chi yéu tir
fucose va galatose theo ti 1é 1:0,55. Puong fucose ton
tai dudi ca hai dang vong pyranose va furanose.
Puong galactose chi co dang pyranose. Phan doan F,
6 cau tric phan nhanh cao. Mach chinh ciu tao cht
yéu bai cac goc fucose lién két luan phién voi nhau &
vi tri 0-3 va 0-4. Cac goc galactose nam & dau khong
khir va lien két voi O-3 cua fucose tao thanh cac
mach nhanh. Trong ciu trac 16i, cac nhom sulfate
chi yéu nam & vi tri O-2 trén cd goc fucose va
galactose.

3.2. Két qua thir hoat tinh gay doc té€ bao in vitro

Hoat tinh gay doc té bao cta cac phan doan F, va
F, dugc thir nghiém trén cac dong té€ bao ung thu gan
Hep-G2, ung thi phéi LU-1 va ung thu moé lién két
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RD theo phuwong phap hién hanh cta Vién Nghién
ctru Ung thu Quoc gia My [7]. Thir nghiém so bo
duoc thuc hién & néong do6 100 ug/ml véi ching
duong 1a ellipticin. Hoat tinh gay doc té bao duoc
biéu dién béng ti Ié¢ phan tram cac té bao song sot khi
¢6 mat chat thtt & néng do nhat dinh (Bang 2). Cac
két qua thir nghiém cho thay F, thé hién hoat tinh
gay doc té bao trén cac dong ung thu gan Hep-G2 va
ung thu phdi LU-1, cac gia tri IC;, tuong tmg 1a 60,7
va 80,0 pg/mL. Con F, thé hién hoat tinh gay doc té
bao trén cac dong ung thu gan Hep-G2 va ung thu

mo lién két RD, cac gia tri IC,, tvong tng la 46,7 va
81,0 pg/mL. Cac gia tri CS cta phan doan F; trén cac
dong ung thu gan Hep-G2, ung thu phoi LU-1 va ung
thu mo lién két RD 1a 40,5%, 41,2% va 70,2%. Cac gia
tri CS cta phan doan F, trén cac dong ung thu gan
Hep-G2, ung thu phéi LU-1 va ung thu mé lién két
RD 1a 29,3%, 78,3% va 40,5%. Két qua thir nghiém hoat
tinh sinh hoc cho thay cac phan doan F, va F, déu co
hoat tinh gay doc té bao trén cac dong ung thue gan
Hep-G2, ung thu phoi LU-1 va ung thu mo lién két
RD.

Béng 2. Ti 1é s6ng s6t ciia cac t€ bao ung thu khi c6 mét cac phén doan tir FSA

5 e Nong do Ti lé té bao song sot CS (%)
TT| Chatthe (ug/mL) Hep G2 LU-1 RD
1 F; 100 40,5£0,8 41,2+0,3 70,2+1,3
2 F, 100 29,3+0,5 78,25+0,2 40,5+1,3
3 Ellipticin B} 0,5+0,5 1,1+0,2 0,03£0,0
4. KET LUAN the brown alga  Sargassum  polycystum,

Ham luong sulfated polysaccharide tach chiét tue
rong nau Sargassum aquifolium thu thap & vinh Nha
Trang dat hiéu suat 3,7% tinh trén khoéi luong rong
kho. Sulfated polysaccharide tho duoc tach thanh 4
phan doan (F, F,, F; va F)) trén cot sac ky DEAE-
cellulose. Phan doan F, c6 ham luong sulfate cao
nhat la 31,5% va co thanh phan duong don gian nhat,
chi gébm Fuc va Gal voi ti 1é (L-Fuc:D-Gal = 1:0,55)
nén da duoc chon dé nghién ctru sau vé cau tric
bang phuong phap phé ESI-MS va phd NMR. Két
qua cho thay F, ¢6 cau tric dang galactofucan
sulfate. Cac thanh phan duong ctia né gan véi nhau
qua liéen két glycoside (1—3) hoac (1—4), nhom
sulfate gin véi goc Fuc & vi tri C, hoac C, va gan voi
goc Gal ovi tri C,.

Két qua thir nghiém hoat tinh sinh hoc cho thay
cac phan doan F; va F, déu c6 hoat tinh gay doc té
bao trén cac dong ung thu gan Hep-G2, ung thu phoi
LU-1 va ung thu mé lién két RD.
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STRUCTURAL DETERMINATION AND CYTOTOXIC ACTIVITY OF GALACTOFUCANSULFATE
EXTRACTED FROM BROWN SEAWEED SARGASSUM AQUIFOLIUMIN KHANH HOA PROVINCE
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Summary

In this paper, we investigated the structure and bioactivity of galactofucansulfate from the brown seaweed
Sargassum aquifolium collecting in Nha Trang bay. The content of sulfated polysaccharide in the dried
brown seaweed was 3.7%. Using DEAE- cellulose column chromatography, the crude sulfated
polysaccharide was fractionated into four fractions (F,, F,, F, and F,). F, was the fraction, which had the
highest sulfate content 31.5% and a simple sugar composition (L-Fuc : D-Gal = 1:0.55). The structure of F,
was determined by NMR and ESI-MS spectra. The results showed that F, is a galactofucansulfate which is
composed of a-L-fucose-(2,4-sulfate) and p-D-galactose-(2-sulfate). The galactose residues are connected to
fucose by 1—3 or 1—4 glycosidic linkage. Galactofucansulfate of F, and F, fractions was investigated for
cytotoxicity activity and the results showed that it inhibits human cancer Hep-G2, Lu-1 and RD cell lines.

Keywords: Brown seaweed, cviotoxic activity, galactoficansulfate, Sargassum aquifolium, spectroscopic

methods.
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