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TOM TAT: Kha ning sinh enzyme phan cit fucoidan cua vi sinh vét bién dugc sang loc boi
phwong phép dia thach fucoidan. Vi sinh vt dugc nudi cay trén dia thach chira fucoidan, chung vi
khuan c6 hoat tinh 1a khi ving nuéi cdy khong bi nhudm boi hexadecyltrimethylammonium
bromide (cetavlon) 1% (w/v) ma hinh thanh ving trong sudt. Trong sb 44 ching vi sinh vat dugc
phéan 1ap tir hai sdm, so ¢ va cau gai, 2 ching c6 kha nang sinh enzyme phén cét fucoidan tir ca
hai loai rong Sargassum mcclurei va Sargassum polycystum 4 chung sinh enzyme chi phan cét
fucoidan ciia mot loai rong bién. Tat ca cac ching vi khuén nay déu sinh enzyme phén cit fucoidan

ndi bao.

Tuwr khoa: Sargassum mcclurei, Sargassum polycystum, fucoidan, fucoidanase, vi sinh vat bién.

MO PAU

Fucoidan 1a nhom sulphat polysacarit cé
hoat tinh sinh hoc da dang: khang virus [12],
chéng huyét khdi [21], khang viém va khang
ung thu [1, 5] . Hoat tinh sinh hoc cta fucoidan
phu thuéc viao ngudn phan lap. Fucoidan tir
rong nau thude ho homo- va
heteropolysaccharide, ¢6 thanh phin chinh la
cac géc fucose dugc sulphat hoa tai vi tri C2 va
C4 va lién két v6i nhau bai cac lién két (1—3)
va/hodc (1—4). Ngoai ra trong phan tir fucoidan
cling c6 mat mdt lwong nho galactose, mannose,
xylose, glucose, glucuronic acid [3, 8].

Fucoidan c6 hoat tinh dugc hoc da dang, tuy
nhién chiing van chua duoc st dung thanh cong
trong viéc ché tao thudc do khéi luong phan tir
16n va cau trac khong rd rang [19]. Viée tao ra
cac oligosaccharide khéi luong phén tir thp sé&
giup giai quyet dugc van dé nay. Gan day, ciing
dd c6 mot so6 nghién clru ve su dung enzyme
lam céng cu bé ngan mach fucoidan thanh céac
oligosaccharide theo dinh hudng st dung trong
dugc hoc [2, 9]. Enzyme phan cat fucoidan bao
gdm 2 nhom: fucoidanase va a-L-fucoidanase.
Céc enzyme nay cit cac lién két glycosidic dic
hiéu trong chudi polysaccharide, do d6 bao ton
dugc cac nhom sulphate, 1a nhém cod vai tro
quan trong ddi voi hoat tinh sinh hoc cua
fucoidan [15].
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Cho dén nay, enzyme phén cit fucoidan di
dugc tim thdy & mot so sinh vat bién: vi khudn
[7, 10, 19], nam [16, 20] va dong vat than mém
[6, 18]. Tuy nhién, fucoidanase tir cac sinh vat
nidy c6 hoat tinh thip. Viéc tim kiém cac
fucoidanase mai va nghién ciru cac dic diém
dong hoc ciia chung sé& gitip 1am & mdi quan hé
giira cAu tric va hoat tinh sinh hoc cta fucoidan
cling nhu phat trién cong nghé san xuét cac
fuco-oligosaccharide c6 hoat tinh sinh hoc quan
trong. Mgt trong nhiing khé khan chinh trong
nghién ctu fucoidanase hién nay la chua c6
phuong phap don gidn va nhay dé xac dinh hoat
tinh xuc tac cua chung. Tat ca cac phuong phap
nghién ciru hoat tinh thiy phén cia enzyme
hién nay déu chua phu hop véi fucoidanase
[17]. Hoat tinh fucoidanase c6 thé dwoc xéc
dinh bang phuong phap do d6 nhét dic hiéu cho
cac enzyme phan cét ndi phan tir [11], phuong
phép do su gia tang ham lugng dudong khir theo
Nelson et al. (1962) [14] hodc su dung 3,5-
dinitrosalicylic acid (DNS) 13] hodc phuong
phap phap dién di (C-PAGE) [4].

Phan 18p va sang loc vi sinh vét c¢6 kha nang
sinh enzyme phan cit fucoidan 1a bai toan quan
trong trong qua trinh tim kiém cac enzyme moi.
bé sang loc hoat tinh fucoidanase trén mot
luong 16n vi sinh vét, can phat trién phuong
phéap don gian, c6 kha ning sang loc mau trong
thoi gian ngén, chi phi thip va phu hop véi didu
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kién phong thi nghiém. Do d6, trong nghién curu
nay, ching t6i da st dung phuong phap dia
thach fucoidan dé sang loc hoat tinh
fucoidanase cua vi sinh vat.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Céc chung vi sinh vat bién dugc phan lap tir
cac nguén sinh hoc khac nhau dugc st dung dé
sang loc hoat tinh bé ngén mach fucoidan tir ca
hai loai rong Sargassum mcclurei va Sargassum
polycystum.

Phén lap vi sinh vt bién

Vi sinh vat tr cac nguén sinh hoc khéac
nhau: cau gai, rudt hai sim, so va ¢ bién duge
phén 1ap trén 3 loai mdi trudong: (1) cd thanh
phﬁn nude bién 500 ml, nudc cat 500 ml,
K,HPO, 0,2 g, MgSO, 0,05 g, glucose 1
g, pepton 5 g, cao nam men 1 g, agar 20 g, diéu
chinh pH 7-7,2); (2) méi truong 1 bd sung
fucoidan 0,1% va (3) chi chita fucoidan
(1g/100ml nude bién) va agar (2 g/100ml). Cac
mau duge i & 30°C cho dén khi thiy xudt hién
khuan lac vi sinh vat thi tién hanh lam thun
trén moi truong (1). Cac chung sach dugc gil
trong mdi trudng ban ran c6 thanh phan twong
tu nhu moi truong (1) véi agar 0,3%.

Sang lgc hoat tinh fucoidanase ciia vi sinh vat
bién bﬁng phwong phap dia thach fucoidan

Céc ching vi khuan sau khi phéan lap duoc
cdy trén dia thach chia fucoidan tir rong
Sargassum mcclurei va Sargassum polycystum
0,5%. Cac mau thi nghiém dugc ¢ 30°C trong
3 ngay. Sau dé, tién hanh loai bo sinh khi vi
khuan va dia thach duoc nhudm béi cetavlon.
Fucoidan tao két tia v&i cetavlon nén bé mat

Bdng 1. Cac ching vi sinh vat dugc phan lap

dia thach s& co mau tring sita, cac chung vi
khuan duoc xac dinh 1a ¢6 hoat tinh fucoidanase
khi viing nuéi cdy ching khong bi nhuém mau
béi cetavlon ma tao ra ving trong sudt. Nong do
fucoidan 0,5% dugc xac dinh la néng do tdi vu.
Tai cac ndng d6 thip hon (0,1 dén 0,4 %),
fucoidan kém tao phtrc vdi cetavlion, do do viéc
xac dinh hoat tinh fucoidanase gap kho khan
[17].

Xac dinh vi tri san sinh cda enzyme (ndi bao
hay ngoai bao)

Vi khuan dugc nubi cay ¢ didu kién lic 150
vong/phut trén moi truong long bo sung
fucoidan 0,5% trong 24 gio. Sau d6 tién hanh ly
tam dé thu dich nudi cy va sinh khdi. Dich ly
tdm duoc st dung nhu dich chiét enzyme ngoai
bao cua vi khudn. Sinh khéi vi khudn dugc pha
v bang séng siéu 4m va chiét bing dém
phosphat 0,02M, pH 7,2, dich chiét nay dugc su
dung nhu dich chiét enzyme ndi bao cua vi
khuan. Tiép theo, sir dung 100pl dich chiét noi
bao va ngoai bao cho vao cac 16 da dugc duc
trén dia thach fucoidan. Hoat tinh enzyme duoc
xac dinh bang sy xuit hién ving trong subt
xung quanh 1 thir nghiém.

KET QUA VA THAO LUAN
Két qué phan lap vi sinh vat bién

Tl cac mau cau gai, rudt hai sdm, so va de
bién, ching t6i da phan lap dugc 44 ching vi
sinh vat (bang 1). Cac chung vi khuan dugc
phén 1ap c6 dac diém khuén lac khac nhau nén
so b cac ching nay dugc cho la khac nhau.
Céc chung nay duoc ding dé sang loc hoat tinh
bé ngin mach fucoidan.

STT ~ Nguon i ieong Y higu Dic diém khuén lac
phan lap chiing

1 Cau gai S1.1 Khuan lac tron, 10i, mau vang nhat
2 Cau gai S1.2 Khuan lac trong, tron, bong
3 Hai sam S3.1 Khuan lac mau vang nhat, tron, 164, bong
4 Moi truomg S4.2 Khuén lac mau vang sira, lcf)i, bong
5 1 S4.3 Khuén lac mau vang sira, 161, bong
7 Lambis S4.6 Khuén lac trong, li ti
8 S4.7 Khuan lac trong suot
10 S4.9 Khuén lac trong sudt, dep, nho
11 S4.10 Khuén lac trong sudt, li ti
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12 S4.11 Khuan lac mau trang sira, tron, 161, bong
13 S4.12 Khuén lac mau vang nhat, tron, 164, bong
14 S4.13 Khuan lac trong subt, nho

15 S4.14 Khuén lac trong subt, tron, 16i

16 S5.1 Khuan lac mau vang nhat, dep, tron

17 S5.2 Khuan lac tron, 10i, bong

18 Rudt hai S5.3 Khuan lac tron, 16i, bong

19 sdm S5.4 Khuan lac mau vang, 16i, bong

20 S5.5 Khuan lac mau trang, dep

21 S5.6 Khuén lac mau tring sita, dep, tron, c6 nhin
22 S nghéo S6.1 Khuan lac tron, mau trang, 161, bong

23 Mo truong S6.2 Khuén lac tron, mau kem, 10i, bong

24 ) S7.1 Khua}n lac tron, rqau Vapg nhat, 164, bong
25 So ngot S7.2 Khuén lac mau trang, 161, bong

26 S7.5 Khuan lac tron, mau kem, 16i, bong

34 M6.2 Khuén lac tron, mau vang, 101, bong

35 So6 ngot M6.3 Khuén lac tron, mau trang, 101, bong

36 M6.4 Khuén lac mau tring sita, 10i, bong

37 M7.1 Khuan lac tron, mau kem, 161

38 Moi truong M7.2 Khuan lac mau kem, 10i, bong

39 3 M7.3 Khuz:in lac tron, mau kqm, 101, ang

40 S nghéo M7.4 Khuén lac tron, mau trang sira, 161, bong
41 M7.5 Khuan lac tron, mau vang cam, li ti

42 M?7.6 Khuén lac tron, mau tring, li ti

43 M7.7 Khuén lac tron, mau vang, 16i, bong

44 M7.8 Khuén lac tron, mau kem, 16i, boéng

Két qua sang loc hoat tinh fucoidanase ctia vi
sinh vat bién bang phwong phap dia thach
fucoidan

Kha ning sinh enzyme phan cét fucoidan
ctia vi sinh vat bién da dwogc chung t6i tién hanh
sang loc bang phuong phép dia thach fucoidan.

Két qua thi nghiém cho thy chi c6 6 chung
thé hién hoat tinh fucoidanase (bang 2). Trong
do6, hoat tinh fucoidanase cua cac chung S4.12,
S5.1, S5.2, M7.7 chi tdc dong trén mot trong hai

co chét, hoac fucoidan tur
S. mcclurei, hodc fucoidan tu S. polycystum.
Diéu nay c6 thé do co cac enzyme tir cic chung
nay co tinh dac hiéu co chat khac nhau. Hai
ching S5.3 va S5.4 c¢6 kha nang sinh enzyme
cit fucoidan tir ca hai loai fucoidan chiét tur
rong S. mcclurei va S. polycystum. Diéu niy cd
thé dwoc giai thich do hai ching vi khuin nay
c6 thé sinh ra nhiéu hon mot loai enzyme tac
dong 1én co chit fucoidan.

Bdng 2. Hoat tinh fucoidanase cua cac ching vi sinh vat dugc phan 1ap

STT Ky hiéu Hoat tinh fucoidanase trén dia thach Fucoidan 0,5%
chiing Fucoidan tu S. mcclurei Fucoidan tu S. polycystum
1 S4.12 + -
2 S5.1 + -
3 S5.2 - +
4 S5.3 + +
5 S5.4 + +
6 M7.7 + -

(+). C6 hoat tinh; (-). Khong co6 hoat tinh.
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Intra-S5.2

Extra-S5.2

Hinh 1. Hoat tinh enzyme bé ngin mach fucoidan

A. Tac dong 1én co chét tir rong S. mcclurei: 1 - Chung S4.12 (dwong tinh); 2-Chung S5.1 (duong tinh); 2 -
Chtng S5.2 (am tinh); 4 - Ching M7.7 (duong tinh); B. Hoat tinh cta dich chiét hoat tinh ndi bao va ngoai

bao cta chung S5.2.

Két qua xac dinh vi tri sin sinh ciia enzyme
(ndi bao hay ngoai bao)

Cung véi qua trinh sang loc tim kiém ngudn
sinh enzyme phan cét fucoidan tiém ning, viéc
xac dinh vi tri sdn sinh enzyme ciing c6 y nghia
16n dé tach chiét enzyme sau nay. Céac ching vi
khuan duoc lya chon & trén dugc tién hanh tach
chiét dich chiét ngoai bao va ndi bao. Sau do
cac dich chiét nay dugc kiém tra hoat tinh phan
cat fucoidan. Két qua thir nghiém dugc thé

hién & bang 3 va hinh 1b.

Cho dén nay, hiu hét cic enzyme
fucoidanase da dugc nghién ctru déu duoc san
sinh bén trong té bao [17]. Trong nghién ctru
nay, két qua ciing cho thdy enzyme bé ngin
mach fucoidan tir tit ca cac ching vi khuan
tuyén chon 1a enzyme ndi bao. Trong d6, S5.2
la chung sinh enzyme ndi bao tac dong lén co
chit fucoidan tir rong S. polycystum véi dudng
kinh 16n nhat.

Bdng 3. Vi tri san sinh enzyme cua vi khuén tuyén chon

Vi tri san sinh enyzme

STT Ky hiéu ching

Noéi bao

Ngoai bao

S4.12
S5.1
S5.2
S5.3
S5.4

M7.7

NN kW~

4+t

(+). Co6 hoat tinh; (-). Khong c6 hoat tinh.

KET LUAN

Nhu vay, phuong phap dia thach fucoidan la
phuong phap thyc hién nhanh véi s6 lugng mau
16n nén thich hqp’dl‘mg cho viéc sang loc hoat
tinh enzyme bé ngan mach fucoidan.

Trong s6 44 ching vi khuan chung t6i phan

lap duoc, bang phuong phép dia thach fucoidan
dung dé sang loc hoat tinh bé mach fucoidan,
c6 6 chung vi khuan c¢6 hoat tinh, va tit ca déu
13 enzyme nodi bao. Chung S5.2 va co chat
fucoidan tur rong S. polycystum s€ duoc lua
chon dé khao sat diéu kién 1én men toi wu nhim
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thu

nhan enzyme c6 hoat tinh va hi€u suat cao,

ddng thoi nghién ciu qué trinh tach chiét va
tinh sach enzyme, xac dinh dic tinh xtc tac cua
enzyme ciing nhu nghién ctu diéu ché
oligosaccharide tr fucoidan cua loai rong nay.
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STUDY OF USING THE FUCOIDAN-CONTAINING SOLID MEDIA PLATES
FOR SCREENING AND IDENTIFYING FUCOIDANASE FROM MARINE
MICROORGANISMS

Nguyen Thi Thuan, Cao Thi Thuy Hang, Huynh Hoang Nhu Khanh,
Truong Hai Bang, Pham Duc Thinh, Tran Thi Thanh Van, Bui Minh Ly

Nha Trang Institute of Technology Research and Application, VAST

SUMMARY

Screening of microorganisms that are capable to produce fucoidan degrading enzymes was carried out by
investigating their abilities to grow on fucoidan-containing solid media plates. The activities were identified
by the occurrence of a transparent areas after staining the plates with hexadecyltrimethylammonium bromide
(cetavlon) 1% (w/v), which can form complexes with fucoidan. Among 44 isolated marine microorganisms
strains from sea cucumber, molluscs and sea urchin, two strains produced enzyme that enable to degrade
fucoidan from both seaweeds Sargassum mcclurei and S. polycystum, four strains produced enzyme
degrading fucoidan only from S. mcclurei or S. polycystum. All these strains produced intracellular fucoidan-
degrading enzymes.

Keywords: Sargassum mcclurei, Sargassum polycystum, fucoidan, fucoidanase, marine microorganisms.
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