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Tém tit: Bai bdo nay trinh bdy két qud nghién ciru chiét tach sulfated polysaccharide (fucoidan) tir rong
ndu Hormophysa articulata thu thdp 6 Vinh Nha Trang. Két qua cho thdy ham luong fucoidan la 2,03% trén
trong lwong rong khé. Bang phuong phap sdc ky trao doi ion cho thdy fucoidan thé dwoc tach thanh 3 phén
doan (F; F>va F3) trén cét sac ky DEAE-cellulose. Ddc diém cdu triic cia fucoidan dwoe khdo sdt bang phwong
phép phé ESI-MS va phé céng hieong tir hat nhdan NMR. Phén doan F; ¢6 chira ham lwong sulfate cao nhat la
36,3% va thanh phan gom Fuc va Gal véi ti 1é (L-Fuc:D-Gal = 1:0,3) lién két véi nhau qua lién két glycoside
(1—3) hodc (1—4), nhém sulfate gin vao goc Fuc chii yéu vi tri C; hodc C,, goc Gal chii yéu vi tri C,. Két qua
cho thdy sulfated polysaccharide tich chiét dwoe tir phin doan Fs cé cdu triic dang galactofucan sulfate.

Tir khéa: Rong ndu, polysaccharide sulfate, fucoidan, Hormophysa articulata, cdc phwong phdp pho

1. Mé dau

Trong da dang vo tan cia tham thuc vat dai
duong, rong Nau la mot trong sb cac loai thuc vat
bién c6 thé tu tai tao dang duoc luu y nhat ma loai
ngudi dd phat hién ra. Rong Nau chira rat nhidu cac
hop chat thién nhién ¢ gia trj dinh dudng va duoc
dung cao. B6 la cac duong (galactose, mannose,
xylose); axit amin; axit béo nhidu ndi d6i; chat
khoang dudi dang keo; cac vitamin can thiét cho co
thé sdng; cac polyphenol co hoat tinh chdng oxi hoa
manh bao vé co thé loai trir cac géc tu do nguy hai;
fucoidan c6 kha nang kich thich hé mién dich, chdng
viém nhlem ngan ngira ung thu dong thoi lam tang
chi sé chirc nang gan; i6t hiru co gitp tuyén giap
hoat dong tbi wu; alginat 1a chét giai dgc thién nhién
va laminaran 13 chét chéng dong cuc mau va ung
thu [3, 4, 5, 11].

Fucoidan 1a mot sulfate polysaccharide c6 céu
trac hoa hoc phue tap. Thanh phan cua nod bao gom
nhiéu loai duong, chu yéu 1a fucose va mot sb cac
loai khac nhu galactose, glucose, manose..., ngoai ra
con ¢6 axit uronic. Fucoidan duge biét dén 1a mot

chét c6 nhidu hoat tinh sinh hoc qui bau nhu hoat
tinh chéng u, chéng oxy héa, khang khuan, khang
nim, chong déng tu mau va khang virus nhu HIV.
Ngoai ra fucoidan con dwoc mé ta c¢6 nhiéu tac dung
sinh hoc khac nhu tac dung ha cholesterol, giam m&
méau... Do ¢6 cac tinh chat qui bau nhu vdy nén
fucoidan thu hut dugc rat nhiéu sy quan tdm cua cac
nha khoa hoc trén thé gisi [3, 4, 5, 11].

Nuge ta ¢6 hon 3260 km bo bién v6i ngudn
tai nguyén rong bién rat phong phu, rong Nau la
ngudn loi rong bién ty nhién 16n nhét, trong d6 chi
rong co trit lugng 16n nhét 1a Sargassum (rong Mo)
va Hormophysa (rong Khé) [8]. Cac nghién ctru vé
polysaccharide tr chi Hormophysa méi dugce nghién
ctu rit it. Pac biét 1a rong Nau Hormophysa
articulata 1an dau tién dugc chung toi tiép can
nghién ctu. Két qua nghién ctu thanh phan
polysaccharide tach chiét tir rong Nau Hormophysa
articulata thu thap ¢ Vinh Nha Trang giup dinh
hudng nghién ciru cong nghé cling nhu nghién ctru
co ban vé ciu triic va hoat tinh, cho biét ham lugng
dinh dudng va st dung lam dugc li€u hodc thyc
pham chirc ning. Két qua nghién ciru nay gop phan

17



b6 sung thém co s¢ dit liéu vé nghién ciru fucoidan
rong nau & Viét Nam, dong thoi 1a co s khoa hoc
cho viéc nghién ctru siu hon vé ciu trac ciing nhu
hoat tinh sinh hoc cta fucoidan tir loai rong nay
nham dinh hudng tng dung thanh cac san pham c6
gia tri cao vé y dugc.

2. Thye nghiém
2.1. Méu rong

Rong dugc thu thép tai Pao Hon Rua, Vinh
Nha Trang vao thang 4/2019 va dinh danh béi TS.
Lé Nhu Hau (Vién Nghién ctru va Ung dung Cong
nghé Nha Trang). Mau rong sau khi thu thap duoc
rira sach tap chét (rac, cat, mun,...) bﬁng nudc ngot,
dem phoi kho ¢ nhiét d6 thuong trong khong khi va
duoc cét nho.

2.2. Héa chit va thiét bi

Hoa chit: Ruogu etylic (C,HsOH), axeton
(CH;COCH,), axit clohydric (HCI), nudc cat (H,0),
natri hidrocacbonat (NaHCOs), natri cacbonat
(Na,CO;), nhya DEAE-cellulose, natri clorua
(NaCl), trifloaxetic TFA (CF;COOH), amoniac
(NHa3), natrihidroxit (NaOH), cac hoa chét chuan bao
gém: fucose, galactose, mannose, rhamnose, glucose
va xylose tt ca ctia hinh Sigma (M¥).

Thiét bi: May phan tich sic ky GC-FID, may
cO6 quay chan khong, may ly tdm, may dong kho,
may ghi phd ESI-MS va may do phé NMR.

2.3. Tach fucoidan

Rong khé xtr 1y v6i con va axeton dé loai cac
hop chit béo, chit mau,... Mau rong thu duoc su
dung dé chiét polysaccharide. Liy 500 gam rong kho
dem chiét bang dung dich HC1 0,02M (pH = 2-3) (ti
1¢ rong kho : dich chiét = 1:10) & nhiét do 60°C
trong thoi gian 2 gid, loc tach ba rong qua mot 16p
vai loc min va dem chiét lai hai 1an vé6i diéu kién
tuong tu. Dich chiét chira cac polysaccharide tan
trong nudc cua 3 lan chiét duoc gop lai va dugc
trung hoa bang dung dich NaHCO; 8% dén pH = 6-
7. Dich chiét dugc c6 quay chan khong ¢ nhiét do
50°C dén con 1/5 thé tich ban dau. Sau d6 duoc tién
hanh chay thim tach qua mang 10kDa trong 48h,
cudi cung dong kho dé chuyén thanh dang bot. Két
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Hinh 3.1: Sic ky d6 GPC ciia miu FHA
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qua ta thu dugc hdén hop polysaccharide c6 thanh
phan chinh 1a fucoidan [9, 10, 11, 14].

2.4. Tach phén doan fucoidan tho

Fucoidan dugc phan doan tinh ché bing k§
thuat sic ky trao d6i anion trén cot DEAE-Cellulose
(2,5x30 cm) [7]. Mau fucoidan dugc hoa tan hoan
toan trong dung mo6i HCI 0,04N trude khi cho chay
qua cot sic ky. Pau tién phan doan laminaran
(polysaccharide khong c6 nhom mang di€n tich)
duoc rura giai khoi cot sic ky bang dung dich HCI
0,04N dén khi thir phan tmg 4m tinh voi thude thir
phenol/acid sulfuric, tiép theo cic phan doan
fucoidan dugc rira giai theo nong do ting dan cua
mudi NaCl. Tét ca céac phan doan thu dugc dem
tham tach qua mang 10kDa va dong khé thu dugc 3
phan doan ky hiéu F,, F,, F3 [9].

2.5. Phuong phdp phé NMR va ESI-MS.

Ph6 NMR ghi trén may Bruker AVANCE
500, st dung TFA/D,O (1% v/v) lam dung moi,
DSS lam chét chuan noi do tai nhiét d6 70°C véi ky
thuat do khur tin hiéu H,O.

Phd ESIMS duoc ghi trén may Xevo TQ MS,
Waters-USA, kiéu ion héa am. Dung mdi MeOH :
H,O = 1:1. Ché d6 ghi mau véi kiéu ion hoa am. Khi
phun mu 12 N, véi ap suat khi 1a 30 psi, tdc d6 phun
khi 6501it/gio tai nhiét do 1a 180°C.

3. Két qua va thio luin

Thanh phan polysaccharide chi yéu trong
rong Nau bao gdm alginate, laminaran va fucoidan.
Trong mau rong Nau Hormophysa articulata nghién
ctru ¢ chira fucoidan 2,03% trén trong luong rong
nguyén liéu kho sau khi d loai chit mau va chat
béo. So sanh véi ket qua phén tich ham luong
fucoidan trong mot sé loai rong Nau trén thé giéi
[12] thi loai rong Hormophysa articulata & Vinh
Nha Trang c¢6 ham luong fucoidan 1a thip hon it, tuy
nhién khac nhau khong nhiéu. Diéu nay mét lan nira
khing dinh cac yéu té thuy hoa noi cdy rong sinh
trudng nhu anh sang, nhiét dg, do mudi, ... da anh
huong dén qua trinh sinh téng hop fucoidan cua
rong .

Phuong phap sic ky loc gel GPC(Gel
Permeation Chromatography) duoc sir dung dé xac
dinh sy phan bd theo KLPT (khdi lwong phan tir)
ctia cac polymer thanh phin cia FHA (Fucoidan
from Hormophysa articulata) va xac dinh KLPT
trung binh cua FHA. Do thi sic ky GPC thu duogc
(Hinh 3.1) chi gdm 1 peak chtng t6 FHA c6 d6 sach
cao. Két qua tinh toan cho thdy FHA c6 khdi lugng
phan tir trung binh 1a 250kDa. Chi sé da phan tan PI
= Mw/Mn = 1,8 cho thdy mirc 46 phan tan vé khéi
luong phan tr ciia cac polysaccharide 1a khong 16n

Két qua tach phan doan tinh ché fucoidan tir
rong nau Hormophysa articulata bang sic ky trao



d6i ion cho ra 03 phan doan F1, F2 va F3 twong ting
vOi cac néng d6 rua giai tang dén cua NaCl 1a 0,5N;
1,0N va 1,5N. Thanh phf?m hoa hoc cua cac phan
doan dugc chi ra & Bang 3.1 va Hinh 3.2, két qua
cho thdy phan doan F; c6 thanh phan don gian chu
yéu 1a fucose va galactose theo ti 18 1:0,3 voi ham

lugng sulfate cao nhat 1a 36,3%, theo nhiéu nghién
ciiu phan doan nao cé ham lugng sulfate cao thi da
phan c6 hoat tinh sinh hoc tét [3]. Do vay, phan
doan F; dugc lua chon dé nghién ctru chi tiét hon vé
dic diém cAu tric.
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Hinh 3.2: Sic ky d6 ciia phan doan F; dwogc phén tich trén thiét bi GC-FID
Bing 3.1. Thanh phin héa hoc ciia cic phian doan fucoidan
Hiéu SO;Na Uronic Ty 1€ monosaccharide (mole)
Phén doan suat(%)
Axit Fuc Gal | Xyl Man Gluc
FHA 24.5 6,1 1 1,2 0,1 0,1 0,1
F1 7,5 10,5 10,4 1 2,1 0,7 0,3 0,2
F2 43,5 21,5 6,3 1 1,5 0,3 0,1 0,1
F3 26,5 36,3 1,8 1 0,3 0 0 0
B
T J ™ Ty J
7 B 4 3 2

Hinh 3.3. Phé '"H-NMR

Phé 'H-NMR cua fucoidan phan doan Fj
(Hinh 3.3) thu dugc ¢6 cac tin hi¢u proton anomeric
- H1 ¢ d6 dich chuyén hoéa hoc 5-5,5ppm, t6 hop cac

tin hiéu chong lan 1én nhau trong ving 3.3ppm -
4,8ppm la thudc vé proton (H2-H4) cua vong
pyranose, mot nhém cac tin hi€u cé cuong do 1on
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trong vung truong cao 1,2-1,4ppm la céc tin hi¢u
dac trung cho nhom CHj; ciia L-fucose. Bén canh do
trén phd 'H-NMR cua phan doan nay con phat hién
thdy mot tin hidu co cuong do manh khac & do dich
chuyén hoéa hoc 2,2ppm chi ra sy ¢c6 mat cia nhom
Acetyl trong phén tir cuia phén doan fucoidan nay.
Nhu vay, qua phan tich pho 1H-NMR (hinh 3.2) cho
ta biét nhitng thong tin co ban nhat vé dic trung cau
truc cua fucoidan phan doan F3, phan doan fucoidan
nay co cau tric twong dbi phirc tap v6i su ton tai cia
nhiéu nhom fucose khac nhau vé murc do sulfate hoa
cling nhu kiéu lién két O-glycoside giita cac gbc
duong nay v6i nhau va/hoic véi gbc duong
galactose. Ngoai ra, trong phan tir cua fucoidan phan
doan nay khong chi ¢c6 cac nhom sulfate ma con co
ca cac nhom acetyl. Tuy nhién, do sy phirc tap vé
cau trac nén phd (hinh 3.3) co nhiéu ‘vung tin hiéu
trung lap nhau véi d6 phan giai rat thap nén rat kho
dé co thé giai thich duoc mot cach ré rang hon vé
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cac tin hiéu trong phd nay. Vi vdy, ph6 khéi nhiéu
lan ESI-MS/MS dugc sir dung 1a mot phurong phap
phan tich hiéu qua dé co6 thém cac thong tin vé dic
diém céu truc cia fucoidan F3. Két qua do phd ESI-
MS/MS cua phan doan F3 dugc trinh bay trong hinh
(3.4a va 3.4b). Qua d6 cho thiy tat ca cac tin hiéu
néi trén ching minh mau phan doan F; duoc tach ra
la fucoidan tinh sach.

Dé sang to thém cac thong tin cau trac khac,
ching t6i tién hanh do phd ESI-MS cua F5 voi ky
thuat phd khéi nhiéu 1an. Phd ESI-MS cho thiy c6
pic co ban tai m/z 243 la ciia monosulfate fucose
[FucSOs]. Tin hi¢u tai m/z 225 dugc gan cho
[FucSOs-H,0] va mét tin hiéu & m/z 405 gin cho
[FucGal(SO;),] . Dé khing dinh vi tri nhom thé
sulfate trén mach chinh fucose va lién két giita mach
nhanh galactose v6i mach chinh, 2 tin hi€u tai m/z
243 va 405 ciia duoc tién hanh pha manh 1dn 2, phd
MS/MS thu dugc thé hién trén hinh 3.4a va 3.4b.

2

%% 2dos;

7a.8220082|29306]
e 2165%2 A i Qe 927 7
| ; i i 3 o

: ik i o O
19 120 630 %60 WD 160 170 1BD 150 00 W0 A0 730 380 350 J60 0 2S00 30 30

140 180 180 200 220 240 260 2! 300 320 0 360 04 420 440

Hinh 3.4a. Phd ESI-MS ctia manh m/z 243

Berangere Tissot va CS [15] d4 nghién cuu
anh hudng cua vi tri nhom sulfate 1én phd MS cua
fucose, tin hi€u c6 cuong d6 manh tai m/z 139 1a do
nhom sulfate tai vi tri C-4 ctia fucose (Hinh 3.4a).
Ta thiy c6 tin hiéu yéu tai m/z 169 va 1 tin hiéu c6
cuong d6 16n tai 183 cho thiy sy c6 mit nhém
sulfate tai vi tri C-2.

Phd ESI-MS/MS cuia ion [FucGalSOs] tai m/z
405 (Hinh 3.4b) cho cac tin hi¢u cua cac ion manh
v6i cudng do yéu. Tuy nhién ching ta co thé nhan
biét duoc tin hiéu & m/z 241(ion manh kiéu B,) dic
trung cho céu tric cia mot Galfuc monosulfate voi
galactose nam ¢ dau khong khtr, ¢6 nhom thé sulfate
nam & vi tri O-2 va lién két v6i fucose & vi tri O-3
[1716]. T1n hiéu & m/z 113 dugc gan cho manh chia
cit kiéu A, (cong hop voi Na). Tm hiéu 6 m/z 310
dugc gan cho manh chia cat kiéu "X, (cong hop voi
Na). Tin hiéu rit yéu ¢ m/z 225 va san phdm cong
hop ctia n6 v6i Na & m/z 249 cho thdy mot luong
nho gbc fucose 2-O-sulfate ciing c6 thé nam & dau
khong khtr. Cac tin hiéu khac bao gdm m/z 326 ting
véi ion [FucGalSO; - SO;]7, m/z 397 Ung v6i ion
[FucGalSO; - H,O] va m/z 404 Ung véi ion
[FucGalSOs - HJ .
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Hinh 3.4b. Phd ESI-MS cua manh m/z 405

4. Két luan

Fucoidan tir rong Nau Hormophysa articulata
thu thap ¢ Vinh Nha Trang dd duoc chiét tach va
phan tich dic diém cau trac. Két qua cho thiy ham
lugng fucoidan 2,03% trén trong luong rong khé. Co
03 phan doan fucoidan (F1, F2 va F3) dugc thu nhan
sau khi tach phan doan tinh ché bang sic ky trao doi
ion, trong d6 phan doan F3 vé6i thanh phan duong
don gian nhit chi bao gdm Fuc va Gal véi ti 1é
(Fuc:Gal = 1:0,3) va c6 ham lugng sulfate 16n nhét
36,3% duoc lya chon lam phan doan dai di¢én dé
phan tich ciu trac. Phan doan nay ¢ dic diém ciu
tric bao gdm ca hai loai lién két O-glycoside (1—3)
va/hoic (1—4), nhom sulfate chi yéu & vi tri C2
hoic C4 cua gbc Fucose va vi tri C2 cua gdc
Galactose

Loi cam on: Cong trinh duoc sy hé tro kinh
phi cia dé tai cap truong Pai hoc Khanh Hoa, ma
s6 KHTN-18.03. Cdc tdc gid xin trdn trong cam on
7S. Lé Nhw Hdu (Vién Nghién ciru va Ung dung
Céng nghé Nha Trang) da givip do dinh danh madu
rong.
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ISOLATION AND STRUCTURAL DETERMINATION OF SULFATED
POLYSACCHARIDE FROM BROWN SEAWEED HORMOPHYSA
ARTICULATA IN NHA TRANG BAY

Bui Van Nguyenl, Le Cong Hoan', Le Do Thuy Vi', Ngo Thi Uyen Tuyen', Chu Thi Hoai Thu', Thanh
Thi Thu Thuy® and Tran Thi Thanh Van®

"University of Khanh Hoa
? Institute of Chemistry, Vietnam Academy of Science and Technology
'Nhatrang Institute of Technology Research and Application

Abstract:We investigated the structure of sulfated polysaccharide (fucoidan) from brown seaweed
Hormophysa articulata in Nha Trang bay. The content of fucoidans was 2,03% per dried brown seaweed. Using
DEAE- cellulose column chromatography, fucoidan was fractionated into three fractions (F1, F2 and F3). F3
main fraction of fucoidan, contained 36,3 % mol of ester sulfate and had a simplest sugar component (L-Fuc :
D-Gal = 1: 0,3). The structure of F3 was determined by IR, NMR and ESIMS spectra. The results showed that
F3 is a galactofucansulfate which composed of a-L-fucose-(2,4-sulfate) and [-D-galactose-(2-sulfate) and
galactose residues connect to fucose by linkage 1—3 or 1—4.

Keywords: Brown seaweed, sulfated polysaccharide, fucoidan, Hormophysa articulata, spectroscopic
methods.
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