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SUMMARY

CHEMICAL COMPOSITION ANALYSIS AND ANTIOXIDANT ACTIVITY OF
SULFATED POLYSACCHARIDES EXTRACTED FROM BROWN ALGAE BY
CHEMICAL AND ENZYME - ASSISTED METHODS

Sulfate polysaccharides from four Vietnamese brown algae Sargassum oligocystum, S. polycystum, S.
seratum and Turbinaria ornata were extracted by both chemical and enzyme -—assisted methods. The
monosaccharide composition, sulfate content and molecular weight of all chemical and enzymatic extracts
were analyzed. The effect of extraction method on chemical features of sulfated polysaccharides was
investigated. The enzymatic extract showed higher antioxidant activity compared to chemical extract.
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1. GIOI THIEU Ngoai ra, trong thanh phan cua sulfate
polysaccharide rong nau con c6 su hién
dién cua céc thanh phan duong khac nhu
galactose, glucose, mannose, Xxylose,
rhamnose va acid uronic [2]. Dya vao
thanh  phan  duong don, sulfate
polysaccharide rong nau c6 thé duoc chia
thanh ba nhom chinh: sulfate fucan (chu
yéu la fucose va sulfate), galactofucan
(chi yéu 1a fucose, galactose va sulfate)
va polysaccharide c6 ciu tric phirc tap
(c6 thé bao gom cac thanh phan khac, nhu
chinh duoc ciu tao tir céc gdc fucose, lién uronic aAcid) [3] Suh_ﬂ?te polysac;charide_ tw
két véi nhau boi lien két glycosidic ~ rong mau duoC chiet xuat bang nhieu
(1—3) hoic xen k& (1—3) va (1—4). p}A,luonrg phép khac rrlhau tur trgAyen t_hong

deén cac phuong phap xanh hién dai [4].

Céc polysaccharide tu nhién tir rong bién
noi chung va sulfate polysaccharide tir
rong nau noi riéng thu hat cac nha nghién
ciru béi cac hoat tinh sinh hoc da dang
cia ching, nhu khang virus, khang ung
thu, chéng oxy hoa, prebiotic...[1].
Sulfate polysaccharide (fucoidan) tir rong
nau c6 thanh phan va cau tric phic tap
phu thudc vao nhiéu yéu té nhu loai rong,
diéu kién sinh truong, mia thu hoach.
Sulfate polysaccharide rong ndu c6 mach
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MJdi phuong phép chiét déu c6 vu nhugc
diém riéng nén tiy thuoc vao muc dich st
dung ma phwong phéap chiét phi hop dugc
luva chon. Tuy nhién, c&c cdng trinh cong
bd da cho thiy diéu kién chiét xuét anh
huéng dén dic diém cdu tric coa
polysaccharide ciing nhu hoat tinh sinh
hoc cua ching [5].

CAu trdc va hoat tinh sinh hoc cua sulfate
polysaccharide tir mot sé rong nau Viét
Nam ciing di duoc cong bd [6,7]. Tuy
nhién, cac nghién ctru nay méi chi tap
trung st dung phuong phap héa hoc dé
chiét xuat polysaccharide, trong khi dé
phuong phap chiét hd trg enzyme méi chi
bat dau dwoc chl y. Trong nghién cau
nay, chdng tdi tién hanh chiét xuat sulfate
polysaccharide tir 04 loai rong nau thuoc
chi Sargassum va Turbinaria bao gom
Sargassum  oligocystum,  Sargassum
polycystum, Sargassum seratum va Turbi
ornata bang phuong phap hoa hoc truyén
thong ‘va phuong phap hd tro enzyme.
Mot s dac diém cau tric cua cac sulfate
polysaccharide thu nhan dugc dugc phan
tich bao gém thanh phan dudong don, ham
lugng sulfate, khdi lwong phan ter. Hoat
tinh chdng oxy héa khu caa san phim
chiét ciing dugc thir nghiém.

2. PHUONG PHAP NGHIEN CUU,
THUC NGHIEM

2.1 Vat ligu

Cac loai rong nau S. oligocystum, S.
polycystum, S. seratum va T. ornata dugc
thu tai ving bién Khanh Hoa. Cac mau
rong tuoi duoc rua sach, phoi kho va cat
nhd. Rong dugc gitr trong tu lanh & 4°C.

2.2 Phwong phap chiét xuit sulfate
polysaccharide tir rong nau

Sulfate polysaccharide tir c&c loai rong
nau S. oligocystum, S. polycystum, S.
seratum va T. ornata dugc chiét xuat
bang phuong phap hoéa hoc va hd trg
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enzyme [8] voi mot s6 diéu chinh nhu
duoc m6 ta theo so d6 ¢ Hinh 1.

Chiét xuat bang phuong phap héa hoc:
Rong nau duoc xu ly trong dung dich acid
loding HCI 0,1M & 70 °C trong bé diéu
nhiét trong 3 gio. Sau d6 hdn hop chiét
duoc ly tim dé loai bo ba rong va thu dich
chiét, thém CacCl, vao dich chiét dén ndng
d6 2%, dé hdn hop qua dém. Ly tam dé
loai bo tua alginate, thu dich chaa sulfate
polysaccharide. Thém ethanol 96% vao
dich chiét theo ti I¢ ethanol: dich chiét l1a
3:1. Ly tdm thu tua sulfate polysaccharide
va dong kho lanh d@é thu san pham ¢ dang
bot kho.

Chiét xuat bang phwong phap enzyme:
Rong ndu duoc xu ly bang hdn hop
enzyme bao gém cellulase Cellic®CTec2
5% (v/iw) (Novozyme, Pan Mach) va
alginate lyase 0,35% (enzyme tai t6 hop
dugc tinh sach theo [9] ) trong dém
universial 4 (UB4) ¢ pH 6,5, 40 °C trong
24 gio. Sau d6 tién hanh dun néng hdn
hop chiét & 90°C trong 10 phut dé két tua
protein, ly tam thu dich chiét chua
polysaccharide. Cac budc tiép theo dugc
tién hanh twong ty nhu trong phuong
phap hoa hoc.

2.3 Phuwong phap phan tich dic diém
héa hgc cia sulfate polysaccharide

2.3.1 Thuiy phan mdu va phan tich thanh
phan dwong don

Cac miau rong bién va sulfate
polysaccharide duoc thay phan bang acid
sulfuric H,SO4 theo hai budc theo phuong
phap dugc mo ta boi Manns va cong su
[10]. Thanh phan ‘duong don duoc phan
tich bang hé théng Dionex ICS-3000
HPAEC-PAD. Dung mdi rua giai bao
gom A - nudc khir ion, B - 200 mM
NaOH va C - 200 mM NaOH, 1 M
NaOAc. Toc do rira giai la 0.4 mL/phat
VGi cac diéu kién tuong ung: 10 mM
NaOH trong 17 phit dau dé phan tach
duong trung tinh, 18 mM NaOH, 60 mM



NaOAc trong 20 phut dé phan tach uronic
acid. Cot dugc rira bang dung méi 200
mM NaOH trong 6 phit va can bang lai
bang 10 mM NaOH. Két qua duoc xir ly
bing phin mém Chromeleon™ 7.2
(Thermo Scientific).

2.3.2 Phan tich ham luong sulfate

Céac mau sulfate polysaccharide dugc thuy
phan bang TFA 2 M (5mg/mL) ¢ 100 °C

Phwong phap héa hoc

3gio, 70 oC

Hon hop chiét

i 2% CaCl, ly tam

Ba rong \ Dich chiét
“ | 72%Ethano
Dich ethanal Sulfate
—_— polysaccharide

|
Béng kho lanh
A ]

Sulfate polysaccharide
dang bét

Rong nau
HCI 0,1M

trong 6 gio. Dich thiy phan dugc dung dé
phan tich ham lugng sulfate theo phuong
phap do d6 duc [11]. HAn hop phan tng
gom 110 pL dich thuy phan va 120 pL
TCA 8%. Thém 60 uL BaCl2 2% trong
15% PEG6000 va dé 35 phut. Sau do tién
hanh do OD 500 nm. BaSO4 dugc dung
dé dung duong chuan.

Phuwong phap ho tre enzyme

Cellulase va alginate lyase

240,40°C, pH 65

Hdn hop chiét

L 4
Dich chiét
| ----?-2%--Ethan-°-'----

, Lytam
‘ Dich ethanol

Sulfate
Baéng khé lanh

‘ Ba rong, enzyme

polysaccharide

¥

Sulfate polysaccharide
dang bot

Hinh 1. So dé chiét sulfate polysaccharide tir rong nau Viét Nam bang phirong phdp héa hoc va enzyme

2.3.3 Phan tich khoi lwong phan tir

Khéi lugng phan tir cua cac sulfate
polysaccharide thu nhan dugc dugc phan
tich bang ky thuat sic ky tham thau gel
trén hé théng Shimadzu LC-20AD, dau
do RID, c6t GPC/SEC Suprema Ultrahigh
10 um (8 x 300 mm). Mau duoc hoa tan
trong nudc khir ion va loc qua mang 0,45
pum. Dung dich Lithium nitrate (LiNO3)
nong d6 0,1M dugc sir dung lam pha
dong. Cac thdng sb phan tich gom toc do
dong 1 mL/phat, thoi gian phén tich 50
phut, nhiét o 40 °C. Céc dextran c6 khdi
lugng phén tir 1, 5, 12, 50, 150, 270 va
670 kDa dugc st dung lam chuan [12].
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2.4. Hoat tinh chéng oxy hoa

Hoat tinh chong oxy hoa duoc thyc hién
théng qua hai phép thir d6 l1a kha nang
quét géc ty do DPPH [13]. Sulfate
polysaccharide dugc hoa tan trong nudc
v6i noéng do 2 mg/mL. Lay 1,0 mL mau
thém 2,0 mL DPPH 0,16 mM/Methanol.
Han hop dé trong téi nhiét do phong, 30
phut, do OD & 517nm. Kha ning quét gdc
DPPH (Sc%) tinh theo cdng thuc:

B (Amzf\u = Amiu tréng)

Sc% = x 100

Achuﬁn

Trong cT(')~ Achuin : DO hép thu cua DPF:H
khéng mau, Ami: PO hap thu cta mau,



Anmiu tring : DO hap thu caa mau khdng co
DPPH.

Hoat tinh khir sit dugc xac dinh bing
phuong phap dugc mo ta boi Yu va cong
su [14]. Hon hop gdm 1 mL mau, 1 mL
dung dich dém phosphate (pH 7,2) va 1
mL Kali ferricyanide 1%. Hon hop duoc
U & 50 °C trong 20 phat. Lan luot cho
thém vao hon hop 1mL trichloroacetic
acid 10%, 0,6 mL nudc va 0,16 mL FeCls
1%. Po mat do quang cua hdn phan tng &
budc séng 655 nm. Dung FeSO,.7H,0 dé
dung duong chuan.

3. KET QUA VA THAO LUAN

3.1. Thanh phan dwong don ciia mot sé
loai rong nau

Dé danh gia ngudn nguyén ligu dung chiét
xuat sulfate polysaccharide, thanh phan
duong cua mot sé loai rong nau Viét Nam
da duoc phan tich. Két qua cho thay cac
loai rong nau Viét Nam S. oligocystum, S.
polycystum, S. seratum va T. ornata chua
da dang cac duong don dac trung nhu
fucose (fuc), galactose (gal), glucose
(glu), xylose (xyl), mannose va uronic
acid véi ham lugng khac nhau. Ham
lugng fucose va galactose cua cac loai
rong nghién ctru duoc thé hién & Hinh 2.

Fucose dao dong tr 3,21 dén 4,9% khi
lugng rong khé trong cac loai rong nau
duogc phan tich, trong khi d6 ham luong
galactose thap hon (1,44 dén 2,15%). Pay
la hai monomer dac trung cho sulfate
polysaccharide c6 trong rong nau Viét
Nam [15]. Két qua nay cho thiy ham
luong fucose trong rong nau Viét Nam
thap hon so véi rong Fucus evanescens va
Saccharina latissima ¢ vung 6n ddi da
duoc cdng bd [8]. Tuy nhién ham lwong
galactose trong céc loai rong dugc phén
tich lai cao hon nhiéu. Hon nita sulfate
polysaccharide (fucoidan) tir hai loai rong
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trén duoc céng bd thuoc nhém sulfate
fucan cd thanh phan chinh 1a fucose. Biéu
nay cho thdy su khac biét trong thanh
phan sulfate polysaccharide cua cac loai
rong nau Viét Nam so vdi rong F.
evanescens va S. latissima.

Thanh phén (%)

Hinh 2. Thanh ph&p fucose va galactose trong mgt
so loai rong nau

3.2 Thanh phan héa hec caa sulfate

polysaccharide

Hiéu suat chiét sulfate polysaccharide thd
bang phuong phap enzyme déu cao hon
s0 voi phuong phap héa hoc dbi véi tat ca
cac loai rong nghién ctu (Bang 1). Tuy
nhién, két qua nghién ctu thanh phan
duong don cho thdy ham lugng cac duong
chinh la fucose va galactose trong sulfate
polysaccharide thé thu nhan tor phuong
phéap enzyme thap hon so tir phuong phap
hoa hoc. Va ham lugng ham Ilugng
guluronic acid (GuluA) va mannuronic
acid (ManA) trong sulfate polysaccharide
thd thu nhan tir phuong phap enzyme kha
cao. Piéu nay c6 thé duoc giai thich Ia
trong phuong phap hd trg enzyme,
alginate bi thuy phén bai alginate lyase
thanh céc san pham khéi luong phan tir
thap va chua bi loai bo hét trong qué trinh
chiét.



Bang 1. Thanh phan héa hoc cia sulfate polysaccharide chiét tir cac loai rong nau bang phurong phdp chiét
hoa hoc va enzyme

Thanh phén T. ornata S. polycystum S. seratum S. oligocystum
dudng HH E HH HH E HH E
Fuc 37,67 20,08 46,50 16,28 35,08 14,33 57,62 8,44
Gal 8,37 10,57 19,65 9,73 11,95 7,23 18,64 3,62
Glu 13,60 181 5,41 2,85 2,90 2,34 0,39 0,42
Xyl 1,52 2,19 9,61 4,61 6,10 3,71 8,46 1,59
Mannose 0,41 1,57 0,91 1,00 0,91 0,68 0,93 0,55
Man 0,41 1,57 0,91 1,00 0,91 0,68 0,93 0,55
GuluA 16,67 22,58 1,70 18,61 8,72 18,50 1,53 24,33
ManA 19,54 35,20 11,87 43,31 29,60 49,93 11,13 60,38
Sulfate % (wiw) 1751+ 14,62 £ 19,83+ 152 * 1742 10,77 £ 21,27 = 12,31+
0,41 1,40 2,04 2,35 0,88 0,68 2,51 1,38
(SV?/‘\‘; X Fucose 08 12 25 34 11 18 08 25
Hiéu suét % 324021 85 30z 6,75 22+ 6,75 12+ 8,85+
(w/w) ' ' 0,71 0,02 0,35 0,12 1,06 0,32 0,92

HH: Phwong phdp chiét héa hoc; E: Phwong phdp chiét enzyme

Két qua phan tich ham luong sulfate cho
thay ti I¢ sulfate: fucose trong san pham
thu nhan tir phwong phép hd trg enzyme
lan luot 1a 1,2; 3,4; 1,8; 2,5 twong tng Véi
cac rong T. ornata, S. polycystum, S.
seratum va S. oligocystum cao hon so véi
trong phuong phéap hoa hoc (twong ung la
0,8; 2,5; 1,1 va 0,8). Nhu vay cé thé thay
diéu kién chiét xuat anh huong rd rét dén
dic diém cua sulfate polysaccharide thu
nhan dugc. Dudi tic dong cia moi truong
acid cac goc sulfate trong polysaccharide
c6 thé bi loai bo mot phan trong khi d6
phuong phap chiét enzyme voi diéu kién
chiét nhe nhang hon cac gdc sulfate c6 thé
duoc bao toan. Anh huong cua phuong
phap chiét dén dic diém céu tric cua
sulfate polysaccharide ciing da dugc cong
bd [8]. Két qua phan tich ti & sulfate:
fucose cho thiy muc d6 sulfate héa cua
cac sulfate polysaccharide khac nhau tuy
thudc vao loai rong.

3.3 Khdi lwgng phan tir cia cac sulfate
polysaccharide rong nau
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Khéi lwong phan tir trung binh cua céc
sulfate polysaccharide thu nhan dugc tur
phuong phap hoa hoc va enzyme dugc
phan tich va so sanh. Két qua cho thay tat
ca sulfate polysaccharide thu nhan duoc
déu co6 dai phan bb khdi lugng phan tu
rong chang to ching 1a hdén hop céc
polysaccharide khac nhau. Sic ki d6 cua
cac sulfate polysaccharide (Hinh 3) cho
thidy ching bao gom hai nhém chinh:
nhom khéi luong phan tir thap dugi 50
kDa va nhom khéi luong phan ta cao 16n
hon 50 kDa. Nhém polysaccharide khdi
luong phan tir thip cd thé 1a do sy c6 mat
cua alginate trong san pham chiét.

3.4 Hoat tinh chdng oxy hda cua sulfate
polysaccharide

Ngay nay, nhu cau str dung cac hoat chat
chéng oxy hda c6 ngudn géc tir ty nhién
tng dung trong thyc phim va y duoc
ngay cang tang. Do do, cac nghién cuu
t|m kiém cac hoat chat chdng oxy hoéa

, phét trién cac phuong phap chiét
Xuat hiéu qua dang nhan duoc nhiéu sy



quan tam. Mot sb cdng trinh nghién cau
st dung enzyme dé chiét xuat cac hoat
chat c6 hoat tinh chéng oxy héa tir rong
ndu di dwoc cong bd [16,17]. Trong
nghién  cau  nay, cac  sulfate
polysaccharide duoc chiét bang phuong
phap hd tro enzyme bén canh phuong
phap hoa hoc truyén théng va duogc thir
nghiém hoat tinh chéng oxy héa théng
qua kha niang quét géc DPPH va khr sit.
Két qua thtr nghiém duoc thé hién & Bang
2 cho thdy kha ning quét géc DPPH va
khir sat cua cac sulfate polysaccharide dao

doéng gitra cac loai rong va gitg cp
phuong phap chiét. Hoat tinh sinh HocAua
sulfate polysaccharide di dwoc £oAg bd
lien quan chit ché dén dic dié
Do d6, két qua thir nghiém ch
su da dang cua sulfate p
trong rong nau. Sulfate pol
nhan duoc bing phuo
enzyme thé hién hoat
DPPH cao hon 1,4;
v&i phuong phap
cac loai ron

phap hoé tro
quét goc tu do

16 BEe A &KX

i PP hd trg enzyme
14 &

:§ ........ PP hoéa hoc
12 t

[Ey
o

Chi s6 khuc xa [pRIU]
©

o

Thoi gign luu (phut)

A& Khoi leong phah ti trung binh cua

O 1lkDa

& 5kDa

12 kDa

150 kDa
270 kDa

670 kDa

Ifate polysaccharide chiét tir loai rong S. polycystum

Bifg 2. Hogt tinh chang Axy hoa cuia c4c sulfate polysaccharide

. ./ ... | Hoattinh quét gbc Hoat tinh khir sat
R Ph hap/ch : ,
OWU uong phap/chiét DPPH (SC%) (mgFe2+/g chét)
HO tro 94zyme 52,08 + 0,83 15,69 + 0,35
/ polycystum
H}A hoc 27,92 + 2,20 9,12 + 0,46
HJ trg enzyme 63,06 + 1,88 15,77 £ 0,18
T. ornata
/ Hoba hoc 44,72 + 1,46 7,39+0,14
/H6 trg enzyme 71,25+ 1,50 21,67 +0,18
S. seratum
/ Hoéa hoc 30,42 + 1,91 16,44 + 0,14
. HG trg enzyme 61,25+ 1,10 16,14 +£ 0,21
S. oligocyst
Hoba hoc 33,61+1,58 12,47 + 0,11

/



Két qua thar nghiém hoat tinh khir sit
cling twong ty véi két qua thir nghiém
hoat tinh quét géc tw do DPPH. T4t ca san
pham chiét thu nhan bang phuong phap
enzyme c6 kha ning khir sat cao hon so
v6i phuong phép hoa hoc. Nhu vay, két
qua nghién ciu da thé hién rd sy anh
huong cua phuong phap chiét 18n hoat
tinh chéng oxy héa cua sulfate
polysaccharide ndi riéng va hoat tinh sinh
hoc néi chung. Két qua thir nghiém nay
twong dong véi cac két qua phan tich
dugc trinh bay ¢ muc 3.2 va 3.3. Phuong
phap chiét xuat bang enzyme voéi diéu
kién chiét nhe nhang it anh huéng dén dic
diém c4u truc cua sulfate polysaccharide,
trong d6 c¢6 khdi luong phan tir va ham
lugng sulfate do d6 bao toan dugc hoat
tinh sinh hoc cua polysaccharide. Va cac
sulfate polysaccharide tir rong nau la
nhitng hoat chat c6 hoat tinh chong oxy
hoa tiém ning.

4. KET LUAN

Trong nghién cau nay, sulfate
polysaccharide tir mot s6 loai rong nau
Viét Nam dd dugc chiét xuit bang
phuong phap héa hoc va hd trg enzyme.
San  pham  chiét chta  sulfate
polysaccharide chiét xuat biang phuong
phép enzyme c6 hiéu suat chiét, ham
lugng sulfate va hoat tinh chdng oxy hoa
cao hon so v61 phuong phap hoa hoc.
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