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SUMMARY

ANALYSIS OF THE SULFATED POLYSACCHARIDE STRUCTURAL
CHARACTERISTICS EXTRACTED FROM SARGASSUM SERRATUM
SEAWEED

Fucoidan was isolated from Vietnamese brown seaweed Sargassum serratum and its structural
characteristics were analyzed. Through chemical analysis, IR, and NMR spectroscopy, the structural
features of S. serratum fucoidan were determined. The study identified S. serratum fucoidan as belonging to
the galactofucan sulfate group. The primary constituents are o-L-fucose, f-D-galactose, xylose, mannose,
rhamnose, and glucose, with a molar ratio of 1 : 0.12 : 0.045 : 0.003 : 0.002. The main substituent is sulfate,
with a very small amount of acetyl groups. Sulfate groups are located at C4 and C2 positions in the fucosyl
and galactosyl residues. The glycosidic bonds in the main chain of fucoidan are predominantly (1—3)

linkages, with branch chain (1—2) linkages.
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1. PAT VAN DE

Fucoidan la cac polysacarit sulfate khéng
ddng nhét c6 mit trong rong Nau va mot
sO loai dong vat than mém bién. Ching c6
nhiéu hoat tinh sinh hoc dic biét nhu
chéng dong tu, chong viém nhiém, diéu
tiét mién dich, e ché su phat trién u budu
va ung thu, khang virut, ké ca vi rit HIV
[1].... Cac hoat tinh sinh hoc nay phu
thuoc chi yéu vao khéi luong phan ti,
ham luong va vi tri nhom sulphat, cling
nhu ciu trac phan tir cia fucoidan [2,3].
Pic diém hoéa hoc va sinh hoc cua
fucoidan bi anh huong boi ngudn goc
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nguyén liéu. C4c phuong phép tach chiét
khéc nhau ciing anh huong dén dic diém
hoa hoc va hoat tinh sinh hoc cua
fucoidan [4]. Tat ca nhiing yéu t6 nay da
g6p phan tao nén sy da dang va phtc tap
vé mat hoa hoc cua fucoidan, déng thoi
lam khé khan cho viéc hiéu rd mdi quan
hé cu tric - hoat tinh ctia nhom chét nay.

Nho su phat trién cta khoa hoc k¥ thuat
da dugc (mg dung trong viéc danh gia céu
truc cua fucoidan thong qua cac phuong
phap sic ky, phuong phap phd, phuong
phap st dung enzym nhu fucanase va
sulfatase ma nhiéu céu trac tu nhién cua


mailto:ducthinh@nitra.vast.vn

fucoidan da dugc sang té. Chinh vi vay
ma viéc xac dinh thanh phén monomer
cua fucoidan, vi tri phan nhanh va mo
hinh sulfate héa tré nén dé dang va hop 1y
hon trudc day. Tur d6 cac nha khoa hoc da
phat hién ra hang trim b0 khung mach
chinh cia polymer fucoidan c6 thé dugc
phan loai theo tén cua thanh phan dudng
don c6 mat trong khung mach chinh nhu
sau fucan sulfate hoa (F-fucoidan),
galactofucan /fucogalactans (G-fucoidan
hoac G-fucans) va fucomannoglucuronans
(GA hoic U-fucoidan) va mot sb loai
khac it phd bién hon [5]. Trong do,
galactofucan sulfate (G-fucoidan) da thu
hat nhiéu sy quan tdm nghién ctru do s&
hiru hoat tinh sinh hoc da dang hon so voi
cac nhom fucoidan khac [5]. Mac du vay,
thanh phan chinh ctia ching bao gdm mot
a-L-fucose duoc sulfat héa ¢ cac vi tri
khac nhau va mdét luwong nho galactose,
xylose va axit guluconic [6].

O Viét Nam, rong nau thudc ho
Sargassaceae c6 trit lugng 16n nhét véi
khoang 68 loai phan bd doc ven bién va
san lwong uwéc tinh trén 10.000 tin
khé/nam. Rong ndu thudéc  ho
Sargassaceae dugc phan loai chu yéu 1a
cac loai thudc chi Sargassum, chi
Turbinaria va mot sd it chi khac. Cac
nghién ctru vé fucoidan tir chi rong nay
cho thiy chung déu thuoc nhom
galactofucan, co thé ké dén la fucoidan
chiét tir cac loai rong S. mcclurei, S.
polycystum, S. duplicatum, S. feldmannii,
va S.oligocystum va thé hién cac hoat tinh
sinh hoc dang quan tdm nhu gay doc té
bao ung thu, nhay cam phdng xa [4,7-9].
Do d6, rong niu Viét Nam c6 thé xem 1a
ngudn nguyén liéu day tiém ning dé
nghién ctru, tim kiém cac hop chat chdng
ung thu trong d6 c6 galactofucan.

Trong nghién ctu nay, fucoidan tu loai
rong nau thugc chi Sargassum, cu thé 1a S.
serratum, da dugc phan lap va phan tich
mot sb ddc diém céu tric. Két qua nghién
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clru gop phan lam rd hon sy da dang vé
cAu trac cua fucoidan tir cac loai rong nau
Viét Nam, cung cip co sé dit liéu cho cac
nghién cuu vé hoat tinh sinh hoc va mdi
quan hé giita cau trac va hoat tinh cta hop
chét nay, tir d6 hudng t6i tng dung hiéu
qua hon trong y hoc va sinh hoc.

2. PHUONG PHAP NGHIEN CcUU
2.1. Miu rong bién

Rong Sargassum serratum duoc thu thap
vao thang 6 nim 2021 tai bd bién Nha
Trang — Khanh Hoa. Mau rong sau khi
thu hoach dugc rira sach bang nudc ngot,
dé rao trong bong rdm va cit nho ngdm
bang EtOH 96% (ti 1& 1:1 w/v) trong it
nhit 7 ngay dé loai mau va béo. Sau do,
mau rong dugc 14y ra, phoi khé va luu gitr
-20 °C dé tién hanh chiét xut fucoidan.

2.2. Chiét xuat va phan tich fucoidan

Fucoidan dugc chiét tir rong di xir 1y &
trén va lam sach fucoidan theo quy trinh
Milan va cong sy [10]. Fucoidan duoc
phan tich thanh phan héa hoc gom: Tong
ham luwong carbohydrate xac dinh bang
phuong phap phenol-sulfuric [11]; Phan
tich thanh phan monosacarit bang phuong
phap siac ky khi théng qua phan tng
axetyl hoa cac san pham thuy phan cta
fucoidan [12]; Phan tich ham lugng sulfat
theo phuong phap do d¢ gelatin/BaCl,
[13]; Phan tich ham lugng uronic axit
bang phuong phap carbazole str dung D-
glucuronic 14 chat chuéan [14].

Ph6 hong ngoai (IR) dugc do trén m dy
Impac-410 trong vung 4000 - 400cm™.
Pho cong huong tir hat nhan (NMR) duoc
do trén Bruker-500 MHz trong dung moi
D,0 va DMSO tai nhi¢t do 60 °C.

3. KET QUA VA THAO LUAN

3.1. Phan tich thanh phin héa hoc ciia
fucoidan

Fucoidan chiét xuat tir rong S.seratum
duoc phan tich thanh phan héa hoc gom



ham lugng sulfate, uronic acid va céc
thanh phan monosacarit hién dién trong
fucoidan. Két qua dugc dan ra ¢ bang 1.
Két qua phan tich ¢ bang 1 cho thiy rang
thanh phan dudng cua fucoidan cha yéu 1a
fucoidan vo1 ham lugng 1én dén 33,81 %
va luong nhé cac gbe dudng la galactose,
xylose, mannose, ramnose, glucose voi ty
1€ mol 1a 1 : 0,12 : 0,045 : 0,003 : 0,002.
Ngoai thanh phan duong fucoidan con c6
02 thanh phan mang dién tich 13 nhém
sulfate va mot lugng nho nhém acetyl
(axit uronic) wong Gng véi ham lugng
38,13 va 2,27%. Ham luong sulfate cua
fucoidan tur loai rong nay la tuong do6i
cao. Cac nghién ctru vé moi lién hé gilra
cdu tric va hoat tinh sinh hoc cua
fucoidan rong bién trudc day chi ra rang
ham luong ciing nhur vi tri lién két cua cac
gbc sulfate 14 nhitng yéu t6 anh huong
dén hoat tinh sinh hoc cua fucoidan. Tu
d6, co thé du doan fucoidan tir rong S.
seratum co tiém niang so hitu nhiéu hoat
tinh sinh hoc tht vi can duoc nghién clru
va danh gia. Sy c6 mit cia goc dudng
fucose va galactose véi ty 1¢ mol 1a 1:0,12
chimg to rang fucoidan chiét tir rong
Sargassum seratum la dang galactofucan
sulfate. Két qua nay tugng tu cac cong b
trudc day ve cau truc ctiia mot s6 fucoidan
chiét tr mot sd loai rong thudc chi
Sargassum sinh truong tai Viét Nam nhu
S. mcclurei [7], S. polycystum [15], S
duplicatum, S. feldmannii [8], va
S.oligocystum [16]. Tuy nhién c6 khéac
biét & cac loai rong nau la ti 1€ fucose:
galactose.

Fucoidan chiét tir rong S.seratum trong
nghién cau nay co ti I¢ fucose :galactose
la 1: 0,12 trong khi d6 ti 1¢ nay d6i véi
cac loai rong S. mcclurei, T.ornata lan
lwotla1:0,7,1:05 val:0,3, chungto
ham luong galactose trong fucoidan chiét
tir lodi S.seratum thip hon rat nhiéu so
véi cac loai rong nau khac & ving bién
Viét Nam.
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Bang 1. Thanh pﬁén hoa hoc chinh cua fucoidan
chiet tir rong S.serratum

Thanh phan % (w/w) Fucoidan
Sulfate 38,13 + 4,06
Uronic acid 2,27+ 0,16
Fucose 33,81+1,39
Galactose 4,46 + 0,42
Xylose 1,4+0,16
Mannose 0,24 +0,02
Rhamnose 0,10 £0,01
Glucose 0,10 £0,01

3.2. Két qua phan tich phé IR

Trén phd hong ngoai (IR) cua cac mau
fucoidan thay xudt hién cac tm hi¢u tuong
g v6i sb song 1250 cm™, 843 va 832
cm? thudc vé dao dong cua lién két S=0,
C4-0O-S va C,-0O-S (hinh 1).
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Hinh 1. Phé IR cua fucoidan chiét tir rong S.
seratum

Két qua nay xac nhan sy ¢ mit nhom
sulfat trong fucoidan va vi tri ciia nhom
sulfat 1a C4 va C, trong gbc pyranosyl.
Tuy nhién ket qua nay chwa cho biét
thong tin vé nhom sulfat nay la cua
galactopyranose hay fucopyranose.

3.3. Két qua phan tich mehyl héa.

Sau khi don gian héa céu trac fucoidan
bang phuwong phap desulfate, ching toi
thyc hién phan tich methyl héa nham xac
dinh vi tri lién két cua cac gbc duong
trong cau tric fucoidan. Két qua din ra
trén bang 2.



Bang 2. Thanh phan dwong trong phan tich methyl
hoa fucoidan chiét tir loai rong S. seratum

N A Ham
Thanl} Phan Gbc (Du dozn) lwong
dwdng (%)
2,4 di-O-methyl | —3) Fucose-(1— 57,6
—a-L-Fucose
4-mono-O- —2,3)  Fucose- 14,6
methyl —a-L- | (1—
Fucose
3,4 di-O-methyl | —2) Fucose-(1— 6,7
—ao-L-Fucose
2,3 di-O-methyl | —4) Fucose-(1— 0,8
—a-L-Fucose
2-mono-O- —3,4)  Fucose- 0,3
methyl —a-L- | (1—
Fucose
2,4 di-O-methyl | —3)  galactose- 8,8
—galatose 1—-
2,3 di-O-methyl | —4) galactose- 1,5
—galactose 1—-
4-mono-O- —2,3) galactose- 1,0
methyl - (-
galactose

Trén pho hong ngoai (IR) dd xac dinh
dugc nhom sulfate ¢ vi tri C4 va C, trong
gdc pyranosyl. Vi vay cac lién két
glycosit ton tai trong mach chinh cua
Fucoidan dugc dyu doan 1a c6 thé 1a lién
két (1—3) hoac cd thé 1a lién két xen k&
(1—3) véi lién két (1—-2) hodc (1—4).
Két qua phan tich bang 2 ciing cho s6 liéu
x4c nhan su du doan trén. D6 1a cac gbc
duong c6 lién két (1—3) chiém chu yéu
con lai 1a luong nho cac kiéu lién két
(1-2) va (1—4). Ngoai ra con cb gbc
duong c6 dong thoi 02 lien két dugc giai
thich boi sy ¢c6 mat caa mach nhanh. Nhu
vay c6 thé cho rang lién két glycosit chinh
trong polymer fucoidan Ia lién két (1—3)
va xen k& mot s6 nho lién két (1—4) va
c6 mach nhanh (1-2).

3.4. Két qua phan tich Phé 'H NMR
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Hinh 2. Phé *H NMR ciia rong S.seratum

Trén phé 'H NMR cia miu fucoidan
nghién ctru, chung toi thiy c6 cac tin hiéu
sau: cac tin hiéu ¢ 1,17 - 1,4 ppm la vung
Hs cua fucose vdi cuong dd manh, viung
3,5 - 4,5 ppm la ving cia cac gbc duong
pyranosyl va vung 5,0 - 5,5 ppm la vung
ctia H anomer dang o (hinh 2). Diéu nay
cho thdy trong Fucoidan chiét tir rong
Sargassum seratum c6 mit chii yéu 1a o-
L-fucose. Theo cac dix liéu phd thuc
nghiém va |i thuyét thi tin hiéu H; cua
lien két (1—3)-fucopyranosyl-4-sulfate 1a
vung tin hiéu 5,28 - 5,35ppm, tin hiéu H;
cua lién két (1—3)-fucopyranosyl khong
sulfate 1a vung tin hiéu 5,1-5,2 ppm [17],
[18], [19]. Dya trén co so trén, chung toi
gan phé nhu sau : tt ca cac tin hiéu thuoc
viing o-anomer (tir 5,0-5,3ppm) déu thudc
vé gbc a-(1—3)-fucopyranosyl. Tin hiéu
5,4ppm va 5,3ppm la cua H; thuoc lién
két (1—3)-fucopyranosyl-4-sulfate. Su
dich chuyén vé truong thap (0,1ppm) caa
tin hiéu 54 ppm la do gbc (1—3)-
fucopyranosyl-4-sulfate con ton tai lién
két glycosit (1—2) kiéu mach nhénh hoic
anh huong caa nhom thé sulfate tai vi tri
C, trong vong pyrannosyl. Tin hiéu 5,2
ppm va 5,1ppm la cua H; thuoc lién két
(1—3)-fucopyranosyl khdng sulfate va su
dich chuyén tin hiéu vé phia truong thap
cua tin hiéu 5,2 ppm ciing dugc giai thich
nhu trén. Vi ham luong galactose chi
chiém 4,46 % nén cac tin hiéu cong
huong proton rat nho nén kho phat hién



trén pho NMR, tuy nhién trén hinh 2 van
xuat hién 3,386 ppm déc trung cho H-6
cua goc - D-galactose.

4. KET LUAN

Bing phuong phap phan tich thanh phan
hoa hoc, phd IR va NMR di x4c dinh cu
trac cua fucoidan chiét tir rong S. serrtum
c6 nhimg dic diém cdu trac sau: Thanh
phan chinh cta Fucoidan 1a a-L-fucose,
B-D-galactose, xylose, mannose, ramnose,
glucose voi ty 1€ mol 1a 1: 0,12 : 0,045 :
0,003: 0,002. Chi yéu l1a nhom thé 1a
sulfate va mot luong rat nhd nhom acetyl.
Vi tri cua nhém sulfate 1a C4 va C, trong
vong fucopyranose va galactopyranose.
Lién két glycosit trong mach chinh cua
Fucoidan 1a chu yéu 1a lién két (1—3), co
lién két mach nhanh (1—2).
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