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HOAT TINH SINH HOC CUA HON HQP POLYSACCHARIDE LY TRICH TU
RONG MO SARGASSUM MCCLUREI BANG CAC DUNG MOI KHAC NHAU

Tém tit

Huynh Truong Giang, Duong Thi Hoang Oanh, Vii Ngoc Ut
Khoa Thuy san, Pai hoc Can Tho

Polysaccharide ly trich tir rong mo S. mcclurei bang cic dung moi khac nhau
nhu nudce cit 100°C, hydrochloric axit (HCl) 0,1N va ethanol 90%. Hon hop
polysaccharide dugc phan tich mot s6 thanh phan héa hoc co ban, hoat tinh
khir gbc ty do DPPH" va kha ning tao chelate v6i Fe™* dé danh gid hoat tinh
chéng oxy héa cua cdc hdn hop polysaccharide. Két qua cho thiy, ham
luong polysaccharide ly trich bang HCI 0,1N 1a cao nhat (35,1 % 1,7%), va
thap nhat khi ly trich bang ethanol 90% (4,9 + 0,2%). Ham luong protein va
phospho & ca ba hdn hop tuong dbi thap, trong khi ham luong carbohydrate
rt cao (47,6 £ 0,7%, dung m6i HCI 0,1N). Ham luong dudong L-fucose cao
nhit trong hdn hop polysaccharide ly trich bang nudc cit & 100°C (10,7 +
0,6%), thap nhat véi HC1 0,IN (8,9 + 0,1%). Ham luong phlorotannin dao
dong tir 0,40 - 0,53% va khong c6 sy khdc biét giira cac hon h(yp (p> 0,05).
Hoat tinh khur géc oxy héa DPPH’ va hoat tinh tao phuc voi Fe* gia tang ti
1¢ thudn voi ham luong cua polysaccharide. Vi vay, hdn hop polysaccharide
ly trich tir rong mo S. mcclurei c6 thé dugc coi 12 mot trong nhitng ngudn
hop chat chong oxy héa trong tu nhién.

BIOACTIVITY OF POLYSACCHARIDE FROM THE BROWN ALGAE
SARGASSUM MCCLUREI EXTRACTED BY DIFFERENT SOLVENTS

Abstract

Huynh Truong Giang, Duong Thi Hoang Oanh, Vu Ngoc Ut
College of Aquaculture and Fisheries, Cantho University

Polysaccharides from the brown algae S. mcclurei were extracted by three
solvents such as hot water (100°C), 0.1N chloruahydroxide (HCI), and 90%
ethanol. These extracts were analyzed for basic chemical contents, DPPH"
free radicals scavenging activity and ferrous ion chelating activity in order to
evaluate its antioxidant activity. As the result, yield of polysaccharide
extracted by 0.1N HCl was highest (35.1 = 1.7%), while yield of
polysaccharide was extracted by 90% ethanol was lowest (4.9 £ 0.2%). Total
protein and phosphate amounts in all extracts were low. However,
polysaccharide extracted by O.IN HCI contains high carbohydrate
concentration (47.6 £ 0.7%), while L-fucose concentration was highest in
polysaccharide extracted by hot-water (10.7 = 0.6%). No significant
difference was found in phlorotannin concentration containing among
polysaccharide extracts (p > 0.05). The DPPH" free radicals scavenging and
ferrous ion chelating activities of S. mcclurei extracts were increased
according to the increase of polysaccharide yield. The results suggested that
the polysaccharide extracted from the brown algae S. mcclurei is one of rich
sources of antioxidants.
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1. MO PAU

Rong mo Sargassum chita cic ngudn duoc
liéu qui nhu céc sulfate fucan, cdc hop chat
phenol nhu phlorotannin, cdc hop chét
flavonoid thé hién hoat tinh chdng oxy héa
va ting cuong mién dich (Franz va cs.,
2000). Hién nay, ciac hoén hop
polysaccharide chiét tich tir mot sd loai
rong mo S. polycystum, S. fusiforme va S.
duplicatum da dugc s dung nhu 1a nhing
hop chit chéng oxy héa, ting cudng mién
dich dé khang & tom s Penaeus monodon,
tom thé chan tring Litopenaeus vannamei
(Chotigeat va cs., 2004; Giang va cs.,
2011). B-glucan ly trich tir rong bién c6 kha
ning tang cudng kha ning thyc bao cia té
bao bach ciu & mot sb loai cd (Fujiki va
Yano, 1997). Tuy nhién, viéc st dung hon
hop chiét tir rong niu (Phacophyta) nham
tang cuong mién dich va cai thién ting
trudng O tom, cd nudi & dong bang sdng
Ciru Long (PBSCL) chua nhiéu, dic biét 1a
O ca tra Pangasianodon hypophthalmus, va
tém thé chan tring L. vannamei.

Trong tong s6 gan 1.000 loai rong bién &
Viét Nam thi nganh rong néu (Phaeophyta)
chiém 143 loai trong dé glong Sargassum
duoc ghi nhan c¢6 22 loai phin b6 ¢ mién
béc va 13 loai & mién nam Viét Nam (Pham
Hoang H9, 1969; Nguyén Htru Dinh va cs.,
1993). Pic biét ¢ ving ven bién PBSCL,
Mackay (2009) da phéat hién hon 50 loai
rong; chi riéng ving dao Thé Chu, Phu
Quéc, Kién Giang ciing di phat hién duoc 6
loai rong lam, 28 loai rong do, 13 loai rong
luc va 10 loai rong nau (B6 Anh Duy,
2012). Tuy nhién, vi gid tri kinh té khong
cao nén thong tin vé hoat tinh sinh hoc cia
cac loai nay & PBSCL con han ché. Do do,
nghién ctru nay dugc thyc hién véi muc tiéu
tim hiéu vé thanh phan héa hoc co ban va
hoat tinh chéng oxy héa trong rong mo .
mcclurei phan bd tai PBSCL, tir d6 c6
nhitng dé xuat nghién ctru tng dung nhiing
hop chat hoat tinh sinh hoc nay vao nudi
trong thiy san.

II. PHUONG PHAP
1. Pia diém nghién ciru

Nghién ctru dugc thuc hién tur thang O1-
12/2012. MAu S. mcclurei dugc thu tai
huyén Phi Qudc, tinh Kién Giang tir thang
01-08/2012. Qua trinh ly trich mau va thir
nghiém hoat tinh dugc thuc hién tai b mon
Thuy sinh hoc tng dung, Khoa Thuy san,
Trudong Pai hoc Céan Tho.

2. Thu méu va dinh danh loai S. mcclurei

M3u rong sau khi thu duogc rira sach bang
nude bién, bao quan lanh 4°C trong khi van
chuyén vé phong thi nghiém. Tai day, rong
duoc rira lai béng nude cit 3 14n, dé rdo va
tién hanh dinh danh khoa hoc dua trén mét
s6 tai liéu cua Dawson (1954), Pham Hoang
Ho (1969), Nguyén Hiru Dinh va cs.
(1993), Nguyén Hiru Dai (1997) va
alagebase.org.

3. Chuan bi mau S. mcclurei

Mau Sargassum duogc xir 1y theo phuong
phép ctia Giang va Chen (2010). 2 kg mau
S. mcclurei sau khi da nra sach duoc séy o
37°C cho dén khi trong luong khong dbi
theo APHA (1999). Rong khd duoc nghién
thanh bdt bang mdy nghién (Grinder-RT,
Pai Loan), va dugc sang qua mat ludi 125
um (dudng kinh cia mau < 125 pm). Bot
rong bién s& duoc bao quan 4°C cho dén
khi tién hanh ly trich.

4. Ly trich hén hop polysaccharide

10 g bot Sargassum 1an lugt duoc chiét rit
trong 300 mL cua 3 dung moi khac nhau:

- Dung méi 1: nude cat & 100°C, trong 3
gio.

- Dung méi 2: axit clohydric (HCI) 0,1N,
100°C, trong 3 gio.

- Dung méi 3: ethanol 90%, nhiét do
phong, 12 gio.

Sau thoi gian nhat dinh, miu duoc loc
qua ludi loc (dwong kinh mit ludi 27 pum)
bang hé théng loc chan khong. Quy trinh ly
trich Iap lai 5 1an. Phan dung dich duoc ly
tam véi toc do 4.000 vong/phit. Sau khi
lam kho lanh, tién hanh can va xdc dinh
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ham luong hon hop polysaccharide thd thu
hoach (%).

5. Thanh phan héa hoc co bén ~va hoat
tinh chong oxy héa cia hon hop
polysaccharide thé ly trich tir S. Mcclurei

Trong tong s6 5 mau hdn hop
polysaccharide ly trich duoc tr méi dung
mdi, 3 miu dugc ldy ngdu nhién dé phan
tich thanh phén héa hoc co ban va hoat tinh
chéng oxy héa.

5.1. Thanh phan héa hoc

Ham lugng protein va photpho tong dugc
xdc dinh theo phuong phdp cua APHA
(1999); Ham lugng carbohydrate va fucose
dugc xéac dinh theo phuong phdp mo ta bdi
Dubois va cs., 1956; Phlorotannin duoc
phan tich bang phuong phdp Folin-
Ciocalteu Phenol (Koivikko va cs., 2005);
SO42' dugc phan tich theo md ta cua Terho
va Hartiala (1971).

5.2. Xdc dinh hoat tinh chéng oxy héa

- Xdc dinh hoat tinh khir DPPH":

Hoat tinh loai bo géc DPPH® ty do (2,2-
diphenylpicylhydrazyl (C;sH»NsOg") dugc
xdc dinh dya theo phuong phdp cua
Shimada va cs. (1992) Dung dich DPPH’
dugc chuan bi & noéng d6 0,1 mM trong
Ethanol 100%. Liy 1 mL coa mau
polysaccharide (dugc chuin bi & cdc ndng
d6 khdc nhau thay d6i tir 0,5; 1,0; 2,0; 3,0;
4,0 mg/mL) cho vao 1 mL dung dich
DPPH". Hon hop duoc 1 téi & 25°C trong
30 phit. D6 hap thu s& dugc do & budc
séng 517 nm bang mdy so mau UV-Vis
UNICAM (Anh), cuvet 1 cm. Ti 1€ géc
DPPH’® tu do dugc loai bd tinh todn theo
cong thuc sau:

Hoat tinh loai bo gbc ty do = [1-(A-
Az)/A.] x 100%

Trong dé:

Ao: 12 d6 hap thu mau khong chira dung
dich polysaccharide

Ay: 12 d6 hip thu miu c6 chira dung dich
polysaccharide

A: 12 d6 hap thu mau khong chira dung
dich DPPH’

- Hoat tinh tao chelat véi Fe™

Hoat tinh ndy tao chelat véi Fe** xdc dinh
theo Dinis va cs. (1994). 1 mL dung dich
polysaccharide (duoc chuan bi & cdc nong
d6 khéc nhau thay dbi tir 0,5~4 mg/mL) pha
voi 3,8 mL nudce cat va 0,1 mL dung dich
Iron dichloride (FeCl,) 2 mM. Sau 30 gidy,
thém vao hon hop nay 0,2 mL dung dich
Ferrozine (Cy0H;2N4sNa,OgS, .H,0O) 5 mM,
cho trong 10 phit ¢ nhiét d§ phong. Dung
dich sau phan Ung dugc so mau ¢ budc
song 562 nm. Hoat tinh tao chelat duoc tinh
todn theo cong thirc sau:

Hoat tinh tao chelat = (Ay-A1)/Ayx 100%

Trong dé:

Ao: 12 d6 hap thu mau tring (khong chita
polysaccharide)

Ap;: 1a d6 hip thu cia miu chua
polysaccharide
6. Xir Iy s6 liu
Ham luong polysaccharide duoc thé hién
bang gid trj trung binh va do 1éch chuan &
cdc nghiém thic. Nong do polysaccharide
va hoat tinh chéng oxy héa (%) duoc su
dung dé danh gid mirc d6 twong quan
(linear dose-relationship). ICsyp (median
inhibit concentration) 13 gid tri nong do
polysaccharide ma hoat tinh dat dugc la
50% va dugc udc lugng thong qua phuong
trinh twong quan Y=aX+b gitta néng do
polysaccharide va hoat tinh (%). Hé )
trung binh gitta cdc nghi¢m thic duoc so
sdanh bang ANOVA va phép thir DUNCAN
& murc y nghia 0,05 bang chuong trinh SAS
(SAS Institute, Cary, NC, M¥).

III. KET QUA

1. Ham lwgng polysaccharide ly trich tir
rong S. mcclurei

Bing phuong phdp ly trich trong dung moi
HCl 0,IN trong 3 gio, ham luong
polysaccharide cao hon bang nude cit va
ethanol 90% c6 ¥ nghia thong k& (p< 0,05)
véi trong luong rong khd trung binh dat
35,141,7% . Dbi v6i dung mdi ethanol
90%, ham lugng polysaccharide thu duoc
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rat it chi dat 4,910,2%, trong khi nudc cat
dat 15,712,0%.

2. Thanh phin héa hoc ciia cic hén hop
2.1. Protein, phospho va carbohydrate (%)

Két qua phan tich ham luong protein,
photpho va carbohydrate trong cic hon hop
duoc trinh bay tai Bang 1. Nhin chung, ham
luong protein trong cdc hdn hop twong ddi
thip. Ham luong protein thap nhit duoc ghi
nhan & hdon hop polysaccharide ly trich
bang dung mdi ethanol 90% (0,8+0,5%)
(p< 0,05), cao nhat 1a hdn hop ly trich bang
dung méi nude cit 100°C (5,7+0,3%), tiép
theo 12 hdn hop ly trich bang HCI 0,IN
4,3+1,0%). Tuong tu, ham lugng phospho

trong céc hon hop ly trich cling réat thap,
trung binh dao dong tr 0,02-0,35%. Ham
luong  photpho  trong  hdén  hop
polysaccharide ly trich bang nudc cit cao
hon hén hop ly trich bang 2 dung méi khic
c6 ¥ nghia théng ké (p< 0,05).

Ham lugng carbohydrate trong hon hop
polysaccharide ly trich bang HCI 0,1N cao
nhét voi gid tri 47,620,7% va cao hon c6 ¥
nghia thong ké so vdi cic hdn hop ly trich
bang dung mdi khic (p< 0 ,05). Ham lugng
polysaccharide ly trich bang nudc cat
100°C va ethanol 90% lan Iuot 1a 36,9+1,8
va 14,5£1,3%.

Bing 1. Ham lugng protein, photpho va carbohydrate ctia hdn hgp polysaccharide ly trich tir rong
mo Sargassum mcclurei
Table 1. Concentrations of protein, phosphate, and carbohydrate in polysaccharide extracted from
Sargassum mcclurei

Dung mébi Protein Photpho Carbohydrate
% % %
Nuéc 100°C 5,7+0,3 0,35+0,02° 36,9+1,8"
HCI 0,IN 4,3+1,0° 0,18+0,03" 47,6x0,7"
C,Hs0H 90% 0,8+0,5" 0,02+0,00° 14,5+1,3¢

Ghi chii: Céc gid tri trong ciing mot cot c6 chit c4i gidng nhau thi khac biét khong c6 y nghia thong

ké (p> 0,05)

2.2. buong L-fucose, phlorotatin va SO/

Ham luong dudng L-fucose cao nhét trong
hdn hop polysaccharide ly trich bang nudc
cat 100°C (10,7+0,6%), thip nhat & HCI
0,1N (8,9+0,1%), va c6 y nghia théng ké so
v6i céc hon hop con lai (p< 0,05) (Bang 2).
Khong c6 sy khac biét thdng k& (p < 0,05)
vé ham luong phlorotannin ctia cic hon hop

tach chiét, mac dit ham luong nay dao dong
tr  0,40-0,53%. Ham luwong SO~
(4,97+0,23%) ctia hdn hop polysaccharide
ly trich bang HCI 0,IN cao c6 ¥ nghia (p<
0,05) so v6i cic hdn hop ly trich biang nudc
cat 100°C (3,42+0,71%) va ethanol 90%
(2,14£0,20%).

Bang 2. Ham lugng L-fucose, plorotannin, va SO,> ctia hdn hop polysaccharide ly trich tir rong
mo S. mcclurei

Table 2. Concentrations of L-fucose, phlorotannin, and SO42'

in polysaccharide extracted from

Sargassum mcclurei

Dung moi L-fucose Phlorotannin SO~
% % %
Nudc 100°C 10,7+0,6% 0,40+0,06" 3,4210,71b
HCI10,1IN 8,910,1" 0,53+0,11% 4,97+0,23*
C,Hs0H 90% 4.2+0,7¢ 0,40+0,03* 2,14+0,20°

Ghi chii: Céc gid tri trong ciing mot cot c6 chit ci gidng nhau thi khic biét khong c6 ¥ nghia thong

ké (p> 0,05)
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3. Hoat tinh chdng oxy héa cic hén hop
polysaccharide ly trich tir S. mcclurei

3.1. Hoat tinh logi bé goc oxy héa DPPH’
Hon hop polysaccharide ly trich bang HCI
0,IN c6 hoat tinh loai bé gbc oxy héa
DPPH® cao nhit. O ndng do 4,0 mg/mL
hoat tinh loai bé géc DPPH® 12 91,7%, gia
tri ICsp = 1,04 mg/mL (y = 11,771x +
37,776; R* = 0,9179), gia tri IC g0 12 5,29

mg/mL. Tiép theo, hdn hop ly trich bang
dung moi nudc cat 100°C c6 gid tri
IC50=3,08 (y = 13,370x + 8,7614; R* =
0,888) (Bang 3). D& véi hdn hop
polysaccharide tich chiét bang ethanol 90%
thi hoat tinh loai bé gbc tw do DPPH" rat
thap. O ndng d6 4 mg/mL, hoat tinh nay chi
dat 59,6% va gid tri ICjoo 1én dén 9,46
mg/mL.

Bang 3. Hoat tinh khir géc oxy héa tu do DPPH" ctia céc hdn hop polysaccharide ly trich tir rong
mo S. meclurei bang céc dung mdi khéac nhau
Table 3. DPPH" free radicals scavenging activities of polysaccharide extracted from Sargassum
mecclurei by different solvents

Dung méi ICs, IC 90 Phwong trinh R’
Nude 100°C 3,08 6,82 y = 13,370x + 8,7614 0,8880
HCI10,1N 1,04 5,29 y=11,771x + 37,776 0,9179
C,H;0H 90% 3,40 9,46 y = 8,2642x + 21,829 0,9081

3.2. Hoat tinh tao chelat véi Fe™

O ndng d6 4 mg/mL, hoat tinh ctia hn hop
polysaccharide ly trich bang HCI 0,1N dat
gid tri 81,6%, ICsy 1a 3,14 mg/mL (y =
15,26x + 2,1300; R* = 0,9808). Hoat tinh
tao chelat v6i Fe*? gia ting ciing voi su gia
tang nong d6 cua hdn hop polysaccharide

trong dung dich. Hon hgp polysaccharide ly
trich béng ethanol 90% c6 hoat tinh tao
chelat v&i Fe*? thap nhét so v6i cdc hdn hop
ly trich bang céc dung méi con lai. Gid tri
ICso va ICio0 lan luwot 1a 5,79 va 13,4
mg/mL (y = 6,560x + 12,010; R* = 0,8950)
(Bang 4).

Bing 4. Hoat tinh tao chelat v6i Fe** ctia cdc hdn hop polysaccharide ly trich tir rong mo
S. meclurei bang céc dung mdi khac nhau
Table 4. Ferrous ion chelating activities of polysaccharide extracted from Sargassum mcclurei
by different solvents

Dung méi ICs, IC100 Phuong trinh R’
Nudc 100°C 3,53 7,34 y = 13,125x + 3,625 0,9659
HCI10,IN 3,14 6,41 y = 15,26x + 2,1300 0,9808
C,H;0H 90% 5,79 13,4 y =6,560x + 12,010 0,8950

IV. THAO LUAN

Khi ly trich polyssachride tor rong mo S.
siliguastrum bang methanol 100%, Lim va
cs. (2002) thu nhan duoc 6,42%, trong khi
ham luong nay chi chiém 2,41% khi ly trich
bang nudc cat 100°C. Ngoai ra, Eluvakkal
va cs. (2010) khi ly trich polyssachride tu S.
wightii bﬁng ethanol 100% dat ham lugng
7,15%. Giang va cs. (2011) bdo cdo ham
lugng polysaccharide thu nhan tr S.
hemiphyllum var. chinense 1a 31% khi st

dung nudc cat 100°C dé ly trich trong 3 gio.
Két qua nghién citu ciia chiing t6i cho thy
ham lugong polysaccharide thu duogc tur S.
mcclurei cao hon so v&i cdc nghién clru
truée ddy & céc loai rong khdc, cu thé 1a
35,1% (HCI 0,IN) va 17,5% (nudc cht
100°C). Piéu nay cho thiy véi céc loai rong
khéc nhau, mac du cung dung méi ly trich
cung s€ thu dugc ham lugng polysaccharide
khac nhau. Két qua nay hoan toan thong
nhit v6i quan diém cua Jormalainen va
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Honkanen (2004) nhan dinh ham luong
polysaccharide bién d6i nhiéu theo ting
loai rong bién.

O rong gac huou Fucus vesiculosus, hAm
Iugng protein chi dao dong tr 1,0-6,1%
(Ruperez va cs., 2002). Tuy nhién, ddi véi
loai Laminarin digitata thudng dugc su
dung dé ly trich laminarin tng dung nhiéu
trong cong nghi€p, thi ham lugng protein
dao dong tur 6,8-14,3% (Gray, 1952). Theo
Rioux va cs. (2007), rong mo S. longicruris
c6 ham luong protein kha cao (27,7 +
1,5%). Tuong ty, Giang va Chen (2010) da
ly trich hén hop polysaccharide tir rong mo
ludi liém S. hemiphyllum var. chinense
bang nudc cit 100°C thi thdy rang ham
Iugng protein dat dén 9,1%. Trong nghién
ctru nay hién tai ctia ching t6i cho thdy ham
lugng protein trong rong mo S. mcclurei 1a
thép hon so véi cac loai khac (5,7 £ 0,3%
khi ly trich bang nuéc cat 100°C).

Theo MacArtain va cs. (2007), loai rong
A. nodosum va L. digitata c6 ham lugng
carbonhydrate tuong twtng la 13,1% va
9,9%. Mit khéc, khi danh gid, Giang va
Chen (2010) cho biét ham lugng
carbohydrate trong bot rong mo ludi liém S.
hemipyllum var. chinense va hdn hop
polysaccharide ly trich twong tng la 8,8%
va 1%. Diéu nay ciing cho thiy su khic
nhau vé ham lugng carbohydrate giira rong
nau khdé va san phidm polysaccharide ly
trich dugc. Badrinathan va cs. (2011) cho
rang S. microcystum khi ly trich bang nudc
cdt & nhiét do phong, ham luong
carbohydrate trong polysaccharide thu dugc
khoang 18,4%. Nhu vay ham lugng
carbohydrate trong cdc hon hop ly trich &
nghién ciru hién tai twong dbi cao, trong d6
dung mo6i HCI 0,IN va nude 100°C ¢6 ham
lugng carbohydrate cao nhét 47,6 £0,7%).

Dbi véi san pham tich chiét thod, thanh
phan carbohydrate chi yéu la cdc dang
duong trung tinh nhu la glucose, fucose va
xylose. O mot s loai thudc ho Sargassum,
ham lugng dudng L-fucose bién dong nhiéu
hon so véi mot s& dudng khic. Duarte va
cs. (2001) chi ra rang ham luong duong

fucose chiém ti 1& cao nhéat so voi cdc
duong khic & rong mo S. stenophyllum.
Mat khac, Eluvakkal va cs. (2010) ciing cho
thdy S. wightii ly trich trong HCI 0,IN c¢6
ham lugng L-fucose cao nhét (23,3%) trong
s6 04 loai rong mo. Tir d6, cdc tic gia da
két luan, ham luong L-glucose trong hdn
hop polysaccharide ly trich s€ ti 1¢ nghich
voi chinh ham lugng polysaccharide thu
nhan dugc. Ham lugng va chét lugng cua
hon hop polysaccharide phu thudc vio
phuong phap ly trich va tuy theo tung loai.
Nhan dinh trén hoan toan déng nhét véi két
quéa cta nghién ctru hién tai. Dbi voi rong
mo S. mcclurei, khi ly trich bang dung
mdi HCl 0,IN thu dugoc ham lugng
polysaccharide cao nhat nhung ham luong
L-fucose chi dat 8,9 + 0,1% trong khi dung
mdi nude cat 100°C gid tri nay 1én dén 10,7
+ 0,6%. Fucoidan 13 hop chét quan trong
dugc tim thdy trong céc loai rong bién
thudc nganh rong nau (Phaeophyta) dac biét
14 céc loai thudc ho rong mo Sargassaceae.
Fucoidan chtra cdc phan tor dudng fucose,
thuong hay dugc goi la sufate fucan
(Pantakar va cs., 1993). Vivay, khi ly trich
bang ethanol, ham lugng L-fucose trong
hon hop polysaccharide rat thap, diéu nay
anh huong dén hoat tinh sinh hoc ciia hdn
hop polysaccharide ly trich tir rong mo.

Theo Koivikko (2008) ham lugng
phlorotannin trong cic loai rong mo thudc
bd Laminariales dao dong tu 0,12-0,66%
khi ly trich bang methanol 80%, trong khi &
rong gac huou F. vesiculosus thi ham luong
thay doi tir 0,3-0,8% va 0,6-7,7% khi ly
trich bang dung méi methanol 80% va
methanol 100% tuong tng. Rong nau A.
nodosum ¢6 ham lugng ndy rat cao, dao
dong tir 3,8-13,5% khi ly trich bang
methanol 100% (Koivikko, 2008). Tur
nhitng nghién ctru trén cho thdy ham luong
phlorotannin trong cic loai rong nau trong
nghién ctru hién tai thap hon.

Ham lugng SO4* & loai rong nau trong
nghién ctru hién tai thip so v6i mot s loai
khac. Theo Hitoshi va cs. (2006) thi ham
luong S04~ trong C. okamuranus chiém
khoang 9,8%. Trong khi do6, loai F.
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vesiculosus chira ham luong SO42' 1én dén
22,4%, va S. longicruris chiém 12,0%
(Rioux va cs., 2007). Eluvakkal va cs.
(2010) da nghién ctu & 4 loai Sargassum
bang phuong phép ly trich bang ethanol
90% va HCl 0,1N cho thiy rang S. wightii
c6 ham luong SO4 " cao nhat 13 9,87%.
Giang va cs. (2011) xdc dinh ham luong
SO~ c6 trong rong mo ludi lidm S.
hemiphyllum var. chinense chi dat 3,6%.
Theo nghién ctru ctia Nguyén Duy Nhut va
cs. (2007) dbi vai loai rong mo S. meclure,
ham lwong SO, rit cao va dao dong tir 20-
33% (tinh theo lugng fucoidan). Tuy nhién,
khong c6 thong tin vé phuong phdp ly trich
trong bdo cdo ctia nhém tdc gia nay. Néu so
sdnh véi két qua nay thi ham lwong SO, tir
loai rong S. mcclurei trong nghién ctru hién
tai thip hon (4,97%).

Kha ning loai bo géc DPPH® (2,2-
dimethyl-1-picrylhydrazyl) 1a chi ti€u
thuong dugc st dung trong viéc danh gia
kha ning chdng oxy héa ciia mot hop chit.
Hiéu qua loai bo gbc oxy héa ty do DPPH"
dat duoc 19,1% khi xir 1y v&i hon hop
polysaccharide ly trich t¢ rong mo S.
pallidum & ndng do 3,8 mg/mL (Ye va cs.,
2008). Trong khi d6é theo nghién clru cua
Patra va cs. (2008) ¢ rong Sargassum sp. o
hoat tinh chéng oxy héa rit cao & ham
luong 0,8 mg/mL. Ngoai ra, Lim va cs.
(2002) cho rang S. siliqguastrum duoc ly
trich bang dung moi dichloromethal c6 hoat
tinh chdng oxy héa cao nhét & nong d6 0,1
mg/mL. Trong nghién ctru nay, hoat tinh
loai bo gbc DPPH® khi4 cao, 1én dén 91,7%,
tuy nhién lai thdp hon so véi rong S.
siliguastrum (Lim va cs., 2002). Piéu nay
c6 thé do sy khic biét cia ham luong
polysaccharide ly trich bdi dung moi khac
nhau. Khi ly trich S. microcystum bang hé
dung mo6i methanol:chloroform ti 1¢ 2:1 st
dung hé théng Soxhlet, hdn hop
polysaccharide thu duogc biéu hién hoat tinh
loai bo6 gbc tr do DPPH' cao nhit
(Badrinathan va cs., 2011). Theo nghién
cuu gan day nhat cua Huynh Truong Giang
va cs. (2013) vé hoat tinh loai bo goc tu do
DPPH’ cuia hon hop polysaccharide ly trich

tir rong mo S. microcystum bang dung moi
HCI 0,IN thi giad tri ICsp 1a 2,00 mg/mL.
Két qua nghién ctru trén loai rong mo S.
meclurei cta ching t6i cho thy gi tri IC
thap hon (1,04 mg/mL), chig to hoat tinh
loai bd géc tu do ctia hén hop
polysaccharide ly trich tr rong mo S.
mcclurei cao hon S. microcystum.

Khi kiém tra hoat tinh tao phtic cua hon
hop polysaccharide ly trich tir rong mo S.
hemiphyllum, Hwang va cs. (2010) x4c dinh
gia tr1 ICsp 1a 2,07 mg/l. Theo nghién ctru
cua Huynh Truong Giang va cs. (2013),
hon hop polysaccharide ly trich tur S.
microcystum bang HCl 0,IN c6 hoat tinh
tao phirc voi Fe'” cao nhit so v6i nghiém
thic nuwéc cit 100°C va ethanol 90%.
Polysaccharide & néng do 4,0 mg/l c6 hoat
tinh 1én dén 76,7%. Céc gid tri ICsy & céc
nghiém thitc HCI 0,IN, nudc 100°C va
ethanol 90% tuong Ung la 3,32; 5,01; va
6,38 mg/l. Trong nghién ctru hién tai, hon
hop polysaccharide ly trich tr S. mcclurei
bang HCI 0,1N ciing c¢6 hoat tinh tao chelat
voi Fe*? cao nhédt voi gid tri ICso 1a 3,14
mg/l.

V.KET LUAN

Trong s6 ba dung mdi (nudc cit & 100°C,
HC1 0,1IN va ethanol 90%), HC1 0,1N c6
tinh wu viét hon ca khi st dung dé ly trich
hdn hop polysaccharide tir ddi tugng rong
mo S. mecluirei. Hon hop polysaccharide ly
trich bang HCl 0,IN c6 ham Iluong
polysaccharide ciing nhu ham lugng SO4>,
phlorotannin va hoat tinh chéng oxy héa
cao hon so v&1 hai dung mdéi khic. Ham
luong protein trong cic hdén hop
polysaccharide rat thap khi ly trich bang ba
dung moi, trong d6 thap nhat khi ly trich
bang dung moi ethanol 90%. Két qua dat
duoc budc dau cho thdy hdn hop
polysaccharide ly trich bang dung méi HCI
0,IN c6 hoat tinh chdng oxy héa cao nhit.
O néng d6 4,0 mg/mL hoat tinh loai bd géc
DPPH"1291,7% (ICsy = 1,04 mg/mL), hoat
tinh tao chelat dat ti 1¢ 81,6% (ICs¢ la 3,14
mg/mL). Can tiép tuc nghién ctru ly trich
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polysaccharide tir S. mcclurei bang nhiéu hé
dung moi khéac dé€ thu nhan nhitng hop chat
c6 hoat tinh chong oxy héa cao nhat.

Loi cam on: Nghién ctru dugc thuc hién
boi sy hd trg kinh phi tir Truong Pai hoc
Can Tho: Pé tai Khoa hoc va Cong nghé
Cap Truong 2012 - Mi s6 T2012-39.

TAI LIEU THAM KHAO

American Public Health  Association
(APHA), American Water Works
Association and Water Pollution Control
Federation. 1999. Standard Methods for
the  Examination of Water and
Wastewater. American Public Health
Association, Washington, DC.

Badrinathan S., S. C. Suneeva, T. M. Shiju,
C. P. Girish-Kumar and V. Pragasam,
2011. Exploration of a novel hydroxyl
radical scavenger from  Sargassum
myriocystum. Journal of Medicinal Plants
Research, 5: 1997-2005.

Chotigeat W., S. Tongsupa, K. Supamataya
and A. Phongdara, 2004. Effect of
fucoidan on disease resistance of black
tiger shrimp. Aquaculture, 233: 23-30.

Dawson E. Y., 1954. Marine plants vicinity
Institute  Oceanography Nha Trang
Vietnam. Pacific Science Journal, 8: 373-
481.

Dinis T. C. P., V. M. C. Madeira and L. M.
Almeidam, 1994. Action of phenolic
derivates (acetaminophen, salycilate, and
S5-aminosalycilate) as inhibitors of
membrane lipid peroxidation and peroxyl
radicals  scavengers”.  Archives of
Biochemistry and Biophysics, 315: 161-
169.

Duarte M. E. R., M. D. Noseda, M. A.
Cardoso, S. Tuluo and A. S. Cerezo,
2001. The structure of a galactan sulfate
from the red seaweed Bostrychia
montagnei. Carbohydrate Research, 337:
1137-1144.

Dubois M., K. A. Gilles, J. K. Hamilton, P.
A. Rebers and F. Smith, 1956.
Colorimetric method for determination of

sugars and related substances. Analytical
Chemistry, 28: 350-356.

Db Anh Duy, 2012. Budc dau nghién ctru
da dang thanh phan loai rong bién ving
bién ven ddo Tho Chu, Phi Quéc Kién
Giang. Ban tin Vién nghién cou Hai san,
B6 Néng nghiép va Phit trién Nong thon.
Trang 15-19.

Eluvakkal T., S. R. Sivakumar and K.
Arunkumar, 2010. Fucoidan in some
Indian brown seaweed found along the
Coast Gulf of Mannar. International
Journal of Botany, 6: 176-181.

Franz G., D. Paper and S. Alban, 2000.
Pharmacological activities of sulphated
carbohydrate polymers. In: Paulsen BS
(ed.) Bioactive Carbohydrate Polymers,
Kluwer Academic Publishers, Dordrecht,

pp. 47-58.
Fujiki K., H. Matsuyama and T. Yano,
1997. Protective effect of sodium

alginates against bacterial infection in
common carp Cyprinus carpio L. Journal
of Fish Disease, 17: 349-355.

Giang H. T., S. T. Yeh, Y. C. Lin, J. F.
Shyu, L. L. Chen and J. C. Chen, 2011.

White shrimp Litopenaeus vannamei
immersed in  seawater  containing
Sargassum hemiphylum var. chinense

powder and its extract showed increased
immunity and resistance against Vibrio
alginolyticus and white spot syndrome
virus. Fish and Shellfish Immunology, 31:
286-293.

Giang H. T. and J. C. Chen, 2010.
Enhancement of immunity and resistance
of Vibrio alginolyticus in the white
shrimp Litopenaeus vannamei that had
received the Sargassum hemiphyllum var.
chinense. Master Thesis. National Taiwan
Ocean University. 148 pp.

Gray S. F., 1952. Variations in chemical
composition during the development of
himanthalia elongata (L.). Journal of the
Marine Biological Association of the
United Kingdom, 31: 29-34.

Hitoshi K., M. Yasunari, K. Takayuki, T.
Katsunori, N. Tsuyoshi, K. Makoto and
M. Hideyuki, 2006. Effects of Fucoidan

131



from Mozuku on human stomach cell
lines. Food Science and Technology
Research, 12: 218-222.

Huynh Truong Giang, Duong Thi Hoang
Oanh, Vi Ngoc Ut va Truong Quéc Phu,
2013. Thanh phén héa hoc, hoat tinh
chbng oxy héa cua hdn hop
polysaccharide ly trich tor rong mo
Sargassum microcystum. Tap chi Khoa
hoc Truong DPai hoc Cén Tho. Phan B:
Nong nghi¢p, Thuy san va Cong nghé
Sinh hoc, 25: 183-191.

Hwang P.A., C. H. Wu, S. Y. Gau, S.Y.

Chien and D. F. Hwang, 2010.
Antioxidant and immune-stimulating
activities of hot-water extract from

seaweed Sargassum hemiphyllum. Journal
of Marine Science and Technology, 18:
41-46.

Jormalainen V. and T. Honkanen, 2004.
Variation in natural selection for growth
and phlorotannins in the brown alga
Fucus vesiculosus. Journal of Evolution
Biology, 17: 807-820.

Koivikko R., 2008. Brown algal
phlorotannins improving and applying
chemical methods. Department of
Chemistry, University of Turku, Finland.
Doctoral Thesis. 61 pp.

Koivikko R., J. Loponen, T. Honkanen and
V. Jormalainen, 2005. Contents of
soluble, cellwall bound and exuded
phlorotannins in the brown alga Fucus
vesiculosus, with implications on their
ecological ~ functions.  Journal  of
Chemistry Ecology, 31: 195-212.

Lim S. N., P. C. K. Cheumg, V. E. Ooi and
P. O. Ang, 2002. Evaluation of
antioxidative activity of extracts from
brown seaweed Sargassum siliquastrum.
Journal of Agricultural Food Chemistry,
50: 3862-3866.

MacArtain P., C. 1. R. Gill, B. Mariel, and
I. R. Campbell, 2007. Nutritional value of
edible seaweeds. Nutrition Review, 65:
535-543.

Mackay P., 2009. Bdo cdo diéu tra kinh té
xa hoi c6 sy tham gia cua nguoi dan -
Diéu tra co ban kinh té xa hoi cua céc

cong dong ven bién trong Khu Du trit
sinh quyén Kién Giang. Chuong trinh
GTZ. 58 trang.

Nguyén Duy Nhut, Bui Minh Ly, Nguyén
Manh Cuodng va Tran Van Sung, 2007.
Phan 13p va dac diém cua Fucoidan tur
niam loai rong niu ¢ mién trung. Tap chi
Hoéa hoc, 45(3): 339-343.

Nguyén Hiru Pai, 1997. Rong Mo
(Sargassaceae) Viét Nam. Nguén loi va
tmg dung. Nha xuét ban Nong nghiép.
200 trang.

Nguyén Hiru Dinh, Huynh Quang Ning,
Tran Ngoc Biit va Nguyén Vin Tién.
1993. Rong bién Viét Nam — Phan phia
bac. Nha xuit ban Khoa hoc K¥ thuat.
364 trang.

Pantakar M. S., S. Oehninger, T. Barnett, R.
L. Williams and G. F. Clark, 1993. A
revised structure for fucoidan may explain
some of its biological activities. Journal
of Biological Chemistry, 268: 21770-
21776.

Patra J. K., S. K. Rath, K. Jena, V. K.
Rathod and H. Thatoi, 2008. Evaluation
of antioxidant and antimicrobial activity
of seaweed (Sargassum sp.) extract: A
study on inhibition of Glutathione-S-
Transferase activity. Turkish Journal of
Biology, 32: 119-125.

Pham Hoang HO, 1969. Rong bién Viét
Nam (Marine algae from South Vietnam).
Trung tam hoc liéu Sai Gon. 558 trang.

Rioux L. E., S. L. Turgeon and M.
Beaulieu, 2007. Characterization of
polysaccharides extracted from brown
seaweeds. Carbohydrate Polymers, 69:
530-537.

Ruperez P., O. Ahrazem and J. A. Leal,
2002. Potential antioxidant capacity of
sulfated  polysaccharides from the
edible marine brown seaweed Fucus
vesiculosus. Journal of Agricultural Food
Chemistry, 50: 840-845.

Shimada K., K. Fujikawa, K. Yahara and T.
Nakamura, 1992. Antioxidative properties
of xanthan on the autoxidation of soybean
oil in cyclodextrin emulsion. Journal of

132



Agriculture and Food Chemistry, 40: 945-
948.

Terho T. T. and K. Hartiala, 1971.
Method for determination of the sulfate
content of Glycosaminoglycan. Analytical
Biochemistry, 41: 471-476.

Ye H., K. Wang, C. Zhou, J. Liu and X.

133

Zeng, 2008. Purification, antitumor and
antioxidant  activities in  vitro of
polysaccharides from the brown seaweed
Sargassum pallidum. Food Chemistry,
111: 428-432.



