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SANG LOC HOAT TiNH ENZYM CUA DPONG VAT THAN MEM BIEN VIET
NAM PHAN GIAI FUCOIDAN VA LAMINARAN TU RONG NAU

Tém tit

'Huynh Hoang Nhu Khénh, 'Bui Minh Ly, 'Thai Thi Hoa,
'Cao Thi Thiay Hing, “Lé Mai Huong
"Vien Nghlen ciru va Ung dung Cong nghé Nha Trang
Vién Hoa hoc cac Hop chat thién nhién

45 mau vat dong vat than mém bién tai mot sb dia phan cda tinh Khanh Hoa
(Nha Trang, Cam Ranh, Ninh Hoéa) dugc thu thdp cho muc dich sang loc
hoat tinh enzym fucoidanase va laminaranase. Sau khi thu thép, cac mau vat
dugc dinh danh va bao quan lanh & 4°C trong khi van chuyén vé phong thi
nghiém. Cac tuyén tiéu hoa dugc tach ra khoi mau vat, dong nhat trong dung
dich dém, ly tim thu dich trong. Phan dich trong sau khi chay qua cot sac ky
loc gel (Gel Sephadex G25; 1,2 x 20cm) duoc sir dung dé sang loc hoat tinh
fucoidanase va laminaranase. Trong s6 45 mau thir nghiém, cac miu thu
duoc tu cac loai Haustellum haustellum, Terebra maculate, Strombus
luhuanus biéu hién hoat tinh fucoidanase cao, trong khi cac mau thudc loai
Perna viridis, Lambis scorpius, Orula ovum lai cé hoat tinh laminaranase
cao. Tuy nhién, c¢6 su sai khac vé hoat tinh enzym phan giai co chét fucoidan
va laminaran c6 ngudn gbc Viét Nam va CHLB Nga.

SCREENING ENZYME ACTIVITY OF VIETNAMESE MARINE MOLLUSCA
DEGRADING FUCOIDAN AND LAMINARAN FROM BROWN ALGAE

Abstract

'Huynh Hoang Nhu Khanh, 'Bui Minh Ly, 'Thai Thi Hoa,
'Cao Thi Thuy Hang, “Le Mai Huong
'Nhatrang Institute of Technological Research and Application
’Institute of the Natural Product Chemistry

45 marine mollusca specimens were collected in Khanh Hoa province (Nha
Trang, Cam Ranh, Ninh Hoa) for screening forward fucoidanase and
laminaranase activities. After collecting, the specimens were identified, kept
at 4°C and transferred to the laboratory. The digestive gland was separated,
homogenised in the buffer and centrifuged to obtain the crude extract. The
crude extract was applied on a Sephadex G-25 column (1.2 x 20 cm), then
enzymological activity was screened with brown algae’s fucoidan and
laminaran. Among 45 specimens, the extracts of Haustellum haustellum,
Terebra maculate, Strombus Iluhuanus exhibited the high fucoidanase
activity, while the extracts of Perna viridis, Lambis scorpius and Orula
ovum showed the high laminaranase activity. However, there is the
difference in enzymological activity of the fucoidan and laminaran substrates
isolated from Vietnam and Russia.

178



1. MO PAU

Trong nhitng nim gin day, céc
polysaccharide tir rong nau da dugc nghién
ctru chiét xuét thanh cong tai Vién Nghién
ctru va Ung dung Cong nghé Nha Trang.
Hoat tinh sinh hoc cta cac polysaccharide
nay ciing da dugc nhiéu nha khoa hoc trén
thé gidi phat hién va cong bd rong rai. Cac
nghién ctru di ching minh ring mot sb
polysaccharide tr rong nau nhu fucoidan,
laminaran, axit alginic,...co nhiéu hoat tinh
sinh hoc nhu khang viém nhiém, khang
virus, khang dong tu, khang u, giai doc va
giam dau..., do d6 dugc ap dung trong y
hoc, duwoc hoc va thuc phém (Adachi,
2002; Bo Li va cs., 2008)

Tuy nhién, ddc tinh d0 nhét cao va
cAu trac mach chwa rd rang cua cac
polysaccharide nay da gay can tré khong
nho dén kha ning tng dung cua ching vao
linh vuc y va dugc hoc... Vi vdy, viéc sang
loc va tinh sach cidc enzym phéan giai
polysaccharide chiét tir rong nau 1a huéng
nghién ctru thiét yéu cho khoa hoc va thuc
tién.

Do ngudn thic dn chu yéu cua céac
dong vat than mém & bién la rong nén
chiung c6 kha ning tiét ra mot sd enzym
phan giai cac polysaccharide c6 trong rong
dé tiéu hoéa chung. Vao thap nién 70, da co
mot s& cong bd trén thé gidi vé nghién ciru
tinh sach va khao sat cac dac tinh cua
enzym chiét tir dong vat than mém bién.
Tir d6 dén nay, nhiéu cong trinh nghién
clru cling da lan luot cong bd vé kha ning
tiét enzym phén giai cac polysaccharide
chlet ttr rong bién & céac loai dong vat than
mém bién nhu fucoidanase chiét tir gan cua
mot loai hai manh vo Pantinopecten
vessoensis, f-1,3-glucan glucanohydrolase
cling duoc chiét tir soi thuy tinh thé cua
loai hai manh vé Spisula sachalinensis
(Sova va cs., 1970). Va nhiéu loai enzym
phan giai cac polysacharide cling duoc
phan lap tir vi khuan bién hodc ndm (Shin-
ichi Furukawa va cs., 1992; Saravanan va
cs., 2007).

Tai Viét Nam, chua c6 mot cong
trinh nghién ctru nao vé enzym cé kha
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nang phén giai cac polysaccharide co
nguén goc rong bién. Vi the chung toi da
tién hanh sang loc mot sé enzym cé kha
nang phan giai polysaccharide chu yéu 1a
fucoidan va laminaran cua rong nau tir b
phén ti€u hoda cia mot s6 loai dong vat than
mém bién Viét Nam.

II. POI TUQNG VA PHUONG PHAP
1. Poi twgng nghién ciru:

Cac mau sinh vat l?ién duoc thu khi
con tuoi va bao quan bang da kho trong
qua trinh vén chuyén v€ phong thi nghiém,
duoc gilt ¢ -20°C cho dén khi st dung. Cac
bd phan tiéu hoa dugc tach riéng dé chiét
va danh gia hoat tinh enzym.

2. Héa chit:
Aciq acetic, Acid succinic, NaOH
Thuoc thtr Nelson A, B, C (Chuan bi

theo phuong phap Nelson-Somogy, 1989)
Fucoidan 1, laminaran 1 (Vién Hoa

sinh H@tu co Thai Binh Duong,
Vladivostok, Cong Hoa Lién Bang Nga
cung cap)

Fucoidan 2, laminaran 2 (Vién
Nghién ctru va Ung dung Cong ngh¢ Nha
Trang cung cap)

3. Phwong phap:

3.1. Thu dich chiét enzym:

Thu bo phén tiéu hoéa (gan, tuy, soi
thily tinh thé) ciia mau sinh vét bién va rira
bang dung dich dém acetate natri 0,02M
pH 5,2 da duoc gilt lanh ¢ 4°C (ti 1€ 1/10
(W/v)). Sau d6, miu dugc nghién trong
dung dich dém acetate natri 0,02M pH 5,2
(ti 1& 1:1, w/v). Dich mau duoc ly tam
10.000 vong/phit trong 15 phuat ¢ 4°C. Thu
hdi phan dich trong va cho qua cot
Sephadex G-25 ¢ 4°C nham loai bt mubi
va cac phan tr nho. Phan dich sau khi qua
¢t dugc bao quan & 4°C dé tién hanh thir
hoat tinh enzym.

3.2. Thir hoat tinh enzym:

Chuén bi cic co chit: Cac co chit
fucoidan 1, fucoidan 2, laminaran 1,
laminaran 2 dugc pha trong dém acetat
natri 0,02M pH 5,2 (ti 1€ 1:1 (w/v)).



Phuong phap tha hoat tinh
fucoidanase va laminaranase dua trén su
oxi hoa lugng duong khur tao thanh sau qua
trinh phan giai co chat bang thubc thir
somod trong méi truong kiém (pH=9) véi
su tao thanh oxit déng va sy oxi hoa cua
thudc thir arsenmolybdat trong méi truong
axit (pH=1,7 — 2) v&i sy tao thanh mau
xanh molybdat.

III. KET QUA VA THAO LUAN

45 mau sinh vat bién duoc thu tai
ving bién Cam Ranh, Nha Trang va Ninh
Hoa (tinh Khanh Hoa) tir thang 5 dén thang
8 nam 2008. Cac ddi twong thu thap dugc
tién hanh dinh danh tai Vién Hai duong
hoc (Nha Trang). Két qua phan loai cho
thay 45 mau vat thudc 3 16p dong vat than
mém bién véi 16 ho thudc 16p chan bung
(Gastropoda), 5 ho thudc 16p hai manh voé
(Bivalvia) va 2 ho thudc 16p céu gai
(Echinoidea).

Dbi véi 16p chan bung (Gastropoda),
chung t6i da sang loc trén 31 mau vat. S6
loai c6 hoat tinh chiém ty 1é trung binh
(48% s6 loai khao sat co hoat tinh
fucoidanase va 70% s loai khao sat co
hoat tinh laminaranase). Lop hai manh vé
(Bivalvia) ¢6 9 loai da dugc sang loc hoat
tinh, trong d6 s6 loai c6 hoat tinh chiém ty
16 twong ddi thip (11% co hoat tinh
fucoidanase va 55% c¢6 hoat tinh
laminaranase). D6i voi 16p cau gai
(Echinoidea), chi khao sat trén 2 loai va ca
hai déu c6 hoat tinh.

Céc két qua phan loai dinh tén va
sang loc hoat tinh phan giai fucoidan va
laminaran tr 45 d6i twong thin mém thu
thap duoc tai ving bién Nha Trang- Khanh
Hoa duoc tong két trong bang 1.

Nhan xét chung trong s6 cac mau
thtt nghiém, so mau c6 hoat tinh
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laminaranase vuot troi so voi s6 mau cod
hoat tinh fucoidanase, cu thé la:

- Hoat tinh fucoidanase: ciac mau
thudc cac loai Strombus luhuanus, Conus
vexillum, Lambis scorpius, Ficus gracilis,
Orula ovum, Phalium glaucum, Rapana
rapigormis, Tutuga bubo, Haustellum
haustellum, Terebra maculata, Lambis
chiragra va Turbo chrysotomus cd hoat
tinh fucoidanase. Tuy nhién, cac mau niy
chi hoat tinh trén co chét fucoidan c6 xuat
xt tir Nga, con trén fucoidan ngudn goc
Viét Nam lai 4m tinh chi trir mau Strombus
luhuanus va Turbo chrysotomus. Diéu nay
6 thé 1a do su khac nhau vé céu tric cia
cac co chit c6 ngudn gbc tir nhimg loai
rong khac nhau. Ngoai ra, c¢6 thé fucoidan
ctia Viét Nam van chua duoc tinh sach va
chira nhiéu polyphenol, alginat-Na,...

- Hoat tinh laminaranase: tuong tu
nhu vay, sé mau c6 hoat tinh laminaranase
trén co chit laminaran cua Nga tuong d6i

nhidu, bao gdm cac mau thudc
loai: Pleuroploca trapezium, Pinctada
margaritifera, Tectus conus, Strombus
aratrum, Strombus luhuanus, Strombus

lentiginosus, Conus textile, Tapes listerata,
Civus  betulinus,  Lambis  scorpius,
Chicoreus asianus, Cymatium pyrum,
Ficus gracilis, Orula ovum, Phalium
glaucum, Rapana rapigormis, Tutuga
buba, Lambis chiragra, Terebra maculata,
Haustellum haustellum, Haliotis ovina,
Diaderma setasum, Trypneuster gratila,
Perna viridis, trong d6 hoat tinh cao nhat &
hai mau Orula ovum, Lambis scorpius.
M6t s6 mau c6 hoat tinh laminaranase d6i
v6i co chat laminaran cta Viét Nam 1a cac
mau  Lambis  lambis,  Pleuroploca
trapezium, Pinctada margaritifera, Tapes
listerata, Strombus aratrum, Strombus
luhuanus, Tectus conus.



Béng 1. Hoat tinh enzym phén giai fucoidan va laminaran tir sinh vat bién

Tablel. Enzymological activity for degrading fucoidan and laminaran from marine organism

Lép

Ho

Tén loai

Fucoidanase Fucoidanase

Laminaranase Laminaranase

1 (1IU) 2 (IU) 1I0) 2 (IU)
Cerithiidae Cerithium nodulosum ) ) ) )
Muricidae Chicoreus asianus ) oxd 0,06 oxd
Chicoreus brunneus ) ) ) )
Haustellum haustellum 0,55 oxd 0,28 oxd
Conidae Conus betulinus ) oxd ) oxd
Conus striatus ) oxd ) oxd
Conus texitile ) ) ) )
Conus vexillum 0,13 0,10 ) )
Ranellidae Cymatium pyrum ) ) 0,38 )
Ficidae Ficus gracilis 0,18 oxd 0,11 oxd
G Haliotidae Haliotis ovina ) oxd 0,31 oxd
A Haliotis asinina 0,04 oxd 0,03 oxd
S Strombidae Lambis chiragra 0,40 oxd 0,23 oxd
T Lambis lambis ) ) ) 0,05
R Lambis scorpius 0,18 oxd 0,60 oxd
o Strombus aratrum ) ) 0,19 0,08
P Strombus lentiginosus -) ) 0,05 )
o Strombus luhuanus ) 0,61 0,18 0,04
D Ovulidae Orula ovum 0,14 oxd 0,31 oxd
y Cassidae Phalium glaucum 0,21 oxd 0,16 oxd
Fasciolariidae Pleuroploca trapezium -) ) ) 0.04
Rapana rapiformis 0,33 oxd 0,18 oxd
Trochidae Tectus conus -) ) 0,30 0,24
Tectus pyramics ) ) ) )
Trochus maculatus ) ) ) )
Terebridae Terebra maculata 0,61 ) 0,24 oxd
Turbinidae Turbo chrysotomus ) 0,65 ) 0,07
Bursidae Tutufa bubo 0,12 oxd 0,10 oxd
Tutufa rubeta ) ) ) )
Cyclophoriidae Serpulorbis sp. 0,04 oxd 0,12 oxd
Surpulimorphiidae  Serpularia sp. 0,04 oxd 0,22 oxd
B  Tridacnidae Tridacna squamosa ) ) ) ©)
I  Pteriidae Pincatada margaritifera ) ) 0,09 0,08
V  Veneridae Tapes literata ) ) ) 0,05
A Mpytilidae Perna viridis ) ) 0,33 )
L  Pinnidae Pina bicolor 0,04 oxd 0,22 oxd
A%
I Atrina vexillum ) oxd 0,04 oxd
A
E  Taxopneustidae T ry{)neuster gratila 0.04 0.04 038 oxd
C (rugy)
H Trygmeuster gratila 0,07 0,07 0.26 oxd
I (trimg)
N  Diadematidae Dzaflerma setasum 0.07 0.07 0.67 oxd
o (rugt)
I
D Diaderma setasum
E (trt’mg) (') (') 0a09 (')
A
Hehodeima sp. 0,03 0,05 oxd oxd
Sea urchin 0,05 0,05 0,14 oxd
Leisolemus lima 0,06 oxd 0,2 oxd
Isognima isognomus 0,05 0,05 oxd oxd

Ghi chu: (-): dm tinh, Oxd: khong xac dinh,

1U: don vi hoat do
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IV. NHAN XET

Cac dong vat than mém bién Viét
Nam c6 kha nidng sinh enzym phéan giai
fucoidan va laminaran kha ro rét va da
dang. Tuy nhién, can tiép tuc nghién ctru
lam tinh sach va tiéu chuén hoa fucoidan
va laminaran cua rong bién Viét Nam. Két
qua nghién ctru tao co sd cho cac nghién
ciru tiép theo trong muc dich tim kiém
ngudn enzym phén giai cac polysaccharide
¢6 hoat tinh sinh hoc chiét tor rong bién
nham tao ra cac san pham c6 y nghia sir
dung cao hon phuc vu doi song.
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