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TOM TAT

41 miu dong vit khéng xuong séng bidn Viét Nam thudc nhém déng vat da gai
(echinoiderms), nhém hai ménh v6 (bivalves) va nhom chén bung (gastropods) da dugc kirdo sat
khé néng thiry phin laminaran. Méu vit sau khi thu duge dinh danh vi giit & 4 °C trong qué trinh
vén chuyén vé phong thi nghiém. Gan tuy, sei thiy tinh thé, mang rugt hodc trimg ciia ching
dugc tach ra, dong nhét trong dung dich dém, ly tdm thu dich chigt thd. Dich chiét thd sau d6
rgre tidn hanh séc ki trén c6t Sephadex G-25 € loai mudi va khéo sat hoat tink enzym. Két qua
nghién ciru cho thay B-1,3-glucanase phin bb rong 13 ¢ cic mau khdo sat. Didu kién xic téc
phén tmg thily phin cfia enzym ciing d4 dwoc kbdo sét & nim loai c6 hoat tinh thry phan cao déi
v&i laminaran 14 Conus quercinus, Haliotis ovina, Perna viridis, Tapes literata va Turbo
chrysotomus. Cac enzym duge khio sat thé hién pH va nhiét d6 t6i uu khdc nhau nhung phin
lém d&u hoat dong tdt & giéi han pH 4 - 7 v & 30 - 40 °C, thii glan thity phan ofing khac nhau
dao dng tir 10 - 30 pht.

Tir khéa: B-1,3-glucanase, Conus quercinus, Haliotis ovina, Perna viridis, Tapes literata, Turbo
chrysotomus.

1. MG PAU

B-1,3-glucanage (laminaranase) thude nhém O-glycosyl hydrolase, mét enzym quan trong
‘trong qua trinh chuyén héa carbohydrate. B-1 3-g1ucanase thity phin lién két O-glycoside trong
cée B-1,3-glucan. Enzym nay phén bb 1éng réi trong nhidu nhom sinh vit khic nhau tir nhan so
dén nhan thit va c6 lién quan dén nhidu qua trinh sinh 1y hoc. Dic bigt, p-1,3-glucanase con
tham gja vio qud trinh phin hity cic polysaccharide. B-1,3-glucanase déng vai trd quan trong
tron§ qué trinh chuyén héa thirc an & dong vat khong xwong séng bién, chimg dwye tim thay la
nguon cung chp da dang cic loai O-glycosyl hydrolase [0]. N&m 2010, chiing i da nghién ciru
sang loc hoat tinh O-glycosyl hydrolase ciia hon 80 mau dong vét khéng xuong snng bién Vigt
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Nam [3]. Mét sé miu trong chiing d4 duoc nghién céu tch chiét, tinh sach vi khdo sit dic tinh
ciia enzym thity phén cac polysaccharide nhu fucoid: in poly onic acid ... Trong
a5, B-1,3-glucanase d3 dugc tinh sach tr sgi thuy tinh thé cia Vem xanh Perna viridis [1];
enzym thty phén polymanuronic acid tir gan tuy Oc ban tay quéo Lambis sp. ciing di dugc tinh
sach [3). Cic enxym nay ciing 4% dugc nghién ciru 43¢ tinh xic tac va d3c tinh phin tr.

Adachi M. [4] v Albertus J. S. [5] cho ring hop chét ¢6 hoat tinh sinh hoc ¢6 ngudn gdc tir
sinh vit bién da va dang duoc tip trung nghién cira ngdy cing nhiéu trong nhitng nim gin day.
Hiu hét cic nghién ctu cho thay mét sb polysaccharide tir rong bién nhu fucoidan, laminaran,
alginic acid, polymanuronic acid...c6 nhiéu hoat tinh sinh hgc nhir khing viém nhiém, khing
virus, chong dong ty, khing u, gidi dfe, gidm dau...va ¢4 dugc 4p dyng trong cdc linh vyre nhu y
hoc, duoe hoe, ¢ong nghé thuc pham.

Cho dén nay, céc két qui nghién ciu cho thdy co ché hoat dong cta B-1,3-glucanase
thutmg dé cit lién két glycoside va tao thanh cic oligosaccharide <6 gid tri vé mit tri liéu. Vi
vdy, vic sang loc, fim kiem, tinh sach va khao sat dic diém ciia céc enzym c6 kha nang phén cat
cic polysaccharide tir rong bién thanh cic oligosaccharide, trén co s& db tifp tuc tién hanh
nghién ciru diéu ché oligosaccharide c6 hoat tinh sinh hoc tir rong bién, phyc vy cho dési séng
con pgudi 13 mét hudng nghidn ciru thiét yéu cho khoa hoc va cé i tri thyc tién.

Muc tigu cia nghién ci ndy 2 sing loc B-1,3-glucanase tir dong vat khdng xuang sbng
bién Viét Nam va khao sit mét sf) diéu kién xic tc cia enzym ndy tr 5 dbi twgng 6 hoat tinh
cao 12 Oc dun Conus quercinus, Oc Bao ngw Haliotis ovina, Vem xanh Perna viridis, Nghéu mia
Tapes literata va Oc mat trang Turbo chrysetomus.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Pi twgng nghién ciru

Bgng vt khang xuong séng bién duge thu tai ving bién B3i Tién, Nha Trang vio 2 dot o
thing 5/2012 vé 5/2013. mang vé phong thi nghiém, sau 46 phiin thust thu nhn b phin gan tuy,
s0i thily tinh the, mang ruét hoac trimg dé tach chiet enzym.
2.2. Héa chit

Suceinic a;id, NaOH (Sigma, M), nhwa Scphadex G-25 (Sigma, M§), thudc thir Nelson A,
B, C (chu?m»‘hg theo phuong phdp Nelson-Somogyi, 1952), glucose (Sigma, M§). Co chit:
laminaran chict tir rong Laminaria cichorioides theo quy trinh d3 dugc Zvyagintseva TN et al.
(1999) cong bé [6].
2.3. Plrong phip nghién ciru
2.3.1. Tdch chiét va thu dich enzym

~ Céc bude tach chiét va thu nhan dich chiét enzym duge tién hanh & 4 °C. Gan tuy, sei thiy
tinh thé, ming rudt hofc trimg cia ¢4¢ mlu nghién ciu dwoc ddng nhit trong dung dich dém
succinate nati 0,025 M (pH 5,2) thgu 1€ 1:3 (m/V). Dich miu sau d6 dirge ly tim 10.000
véng/phit trong 20 phit. Thu héi phin dich néj vA tién hanh sic ki trén cit Sephadex G-25, thy
cc phin doan ¢6 hoat tinh v4 sir dung chiing dé nghin ciru cac didu kién xiic the cua enzym.

2.3.2. This hoat tink thiy phdn laminaran bing Pphuomg phép Nelson-Somogyi, 1952 [7]
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Hoén hop sau phan tmg thiy phan gbm 50 pl enzym va 200 pl dung djch laminaran 2
mg/ml (pha trong dung dich dém succinate natri 0,025 M (pH 5,2)) duoc bd xung 250 pul thude
thir Nelson A-B, dun cich thily trong 10 phit & dung phan ung, bo xung 250 I thude thir
Nelson C, lic déu va bd xung 2.5 ml F,0 trude khi x4c dinh 4 hip phy quang phd tai budc
séng 660 nm trén may hap phy quang phé UV/VIS 6405 Jenway (Nhit). Hoat tinh thiy phin
polysaccharide duge xac dinh bing sy tang lugng dudng khir theo phuong phép Nelson-
Somogyi, 1952 véi glucose duge sir dung 1am duong chudn, Mét don vi hoat 48 enzym 13 heong
enzym cin dé chuyén héa co chét tao thanh 1 umol glucose trong 1 phiit & céc diéu kién chudn.

2.3.3. Xdc dinh protein bing phirong phdp Bradford, 1976 [8)

Hbn hop phan mg gbm 20 pl enzym va 100 pl thudc thir Bradford dugce 1t & nhiét 6 phong
trong 5 phit. Sau dé x&c dinh d6 hip phu quang phd tai budc song 595 nm trén méy hip phy
quang phd Cevil CE-1021 (Nhat),

3. KET QUA VA THAO LUAN
3.1. Sing loc khi niing thily phin laminaran & dgng vit khéng xwong séng bidn Viét Nam

Viéc nghién céu sing loc hoat tinh thiy phén cac polysaccharide rong bién tir cac dbi
tuong sinh vit bién di dugc tién hanh tai Vién Nghién cin: va img dung ¢ong nghé Nha Trang tr
nam 2007 den nay va i cong bb két qué sang lpc enzym thity phén fucoidan tir 45 mfu vit dong
vat than mém bién thu thap tai mot s6 dia phan cua tinh Khanh Hoa [9]. Trong két qua nghién
clru ndy, ching t5i 43 sing loc hoat tinh enzym B-1 3-g1ucanase trén 41 miu dong vit khong
xuong sdng bién Vit Nam thufe cic nhém déng vét da gal, nhém hai manh v6 vi nhém chin
byng, két qua digc thé hién trén Bang 1.

Bang 1. Sing loc hoat tinh -1,3-glucanase & ddng vit khéng xuong song bién Viét Nam,

Nganh, Iép, he Loai Co quan Hoat tinh (U/mg)
MOLLUSCA Chicoreus asianus GT 0,06
GASTROPODA, Chicoreus brunneus GT 0
Muricidae Haustellum haustellum GT 0,28

Strombidae Lambis chiragra GT 0,23

Lambis lambis GT 0,05
Lambis scorpius GT 0,60
Strombus aratrum GT 0,19
Strombus lentiginosus GT 0,05
Strombus luhuanus GT 0,18
Fasciolariidae Pleuroploca trapezium GT 0,04
Rapana rapiformis GT 0,18
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Trochidae Tectus conus GT 0,33
Tectus pyramics GT 0
Turbinidae Turbo chrysotomus GT 0,57
Conidae Conus betulinus GT 0
Conus striatus GT 0
Conus quercinius GT 0,65
Conus texitile GT 0
Canus vexillum GT 0
Ranellidae Cymatium pyrum GT 0,38
Ficidae Ficus gracilis GT 0,11
Haliotidae Haliotis avina GT 9,71
Haliotis asinina GT 0,03
Ovulidae Orwla ovum GT 0,31
Cassidae Phalium glaucum GT 0,16
Terebridae Terebra maculata GT 0,24
Bursidae Tutufa bubo GT 0,10
Tutufa rubeta GTF 0
Cyclophoriidae Serpulorbis sp GT 0,12
Surpulimerphiidae Serpularia sp. GT 0,22
BIVALVIA
Mytilidae Perna viridis T 0,63
Pteriidae Pincatada margarinfera GT 0,09
Veneridae Tapes literata TT 0,75
Pinnidae Pina bicolor TT 0,22
Atrina vexillum T 0
ECHINODERMATA Diadema setosum MR 0,67
Diadematidae Diadema setosum TR 0,09
Digdema sp. MR 0,14
Taxopneustidae Trypneuster gratila MR 0,38
Trypneuster gratila TR 0,26

Ghi chi: GT: gan tuy; TT: thy tinh thé; MR: mang rudt; TR: timg
Két qua nghién cini cho thy B-1,3-glucanase phan b rong i trong cic miu dong vat

khﬁ:f xuong sdog bién Vigt Nam. 62,5% s6 miu duoc khao sit ¢6 hoat tinh cia p-1,3-glucanase
(Hinh 1),
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Hinh 1. Ti 1€ s6 mu ¢6 hoat tinh p-1 ,3-glucanase va khong c6 hoat tinh $-1,3-glucanase.

3.2. Didu kién xic the ciia B-1,3-glucanase & mat s§ dgng vit khéng xwong séng bidn
Viét Nam

Dura trén két qud sing loc khd nang thiy phén laminaran & Bang 1, ching tdi d3 lya chon §
d6i tugmg ¢ hoat tinh cao 13 Oc dun Conus quercinus, Oc bao ngu Haliotis ovina, Vem xanh
Perna viridis, Ngheu mia Tapes literata va Oc mit trang Turbo chrysotomus v tién hanh nghién
ctru céc didu kién xic téc cia ching.

3.2.1. pH t6i weu

Tién hanh khio s&t kha ning hoat d0ng cia cic enzym thu duoc tai cic vimg pH 1; 2; 3; 4;
5; 6; 7; 8 va 9. Két qua nghién ciru dugc thé hién & Hinh 2.

—e—Conus quareinus
0 —m—Haliots svina

ATSE

—a—Poma vindhs
—Tapes literata
0z —a—Turbo chiysotomizs

Hink 2. Anh huémg ciia pH 18n hoat tinh cda B-1,3-glucanase.

K#ét qua nghién ciru cho thiy khi thay ddi pH thi hoat 48 B-1,3-glacanase thay ddi mot cach
16 rét. pH t8i wu cho hoat dong ciia B-1,3-glucanase tir S dbi tuong khéo sit cling e6 su khic
nhau, Vem xanh Perna viridis, Nghéu mia Tapes literata va Oc mit tring Turbo chrysotomus
hoat dong t6t nhit & pH 5 trong khi B-1 J-glucanase chiét ti Oc dun Conus quercinus va Oc Bio
ngir Haliotis ovina lai hoat dong 6t nhat & pH Yan lugt 13 6 v 7. Tuy nhién ca 5 dbi twong déu
hoat déng trong khodng pH tir axit yéu dén trung tinh (pH tir 4 dén 7).

3.2.2. Nhigt d6 101 wu

Két gua khdo sit dnh hudng cia chiét d 1én hoat tinh cita f-1,3-glucanase thé hién trén
Hinh 3 cho thdy enzym hoat dgng manh trong khoang nhiét d6 tweng déi réng 30 - 50 °C. B-1,3-
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glucanase tir Gc dun Conus quercinus, Oc bac ngw Haliotis ovina va Oc mgt trang Turbo
chrysotomus hoat ddng t8i wu & 37 °C trong khi enzym tir Vem xanh Perna viridis va Nghéu mia
Tapes literata lai hoat déng téi wmu & 50 °C. Duéi 10 °C holic trén 60 ‘fC enzym khong hoat dgng
vi bj mét hoat tinh. O nhiét d tir 10 - 20 °C, hoat tinh enzym vin thé hién nhung khéng cao do
enzym bj kim him.

—4—Lonus quencinus.
2 a4 =il Haliohis Ovina
< o3 —t PO VIS
—— Tapesterata
02
—8—Turba chiysotomas
91
W 20 40 e 80
o1 gt (=Cy

Hink 3. Anh budmg cla nhiét 43 1én hoat tnh cia B-1,3-glucanase.

3.2.3. Thai gian thiy phin 161 wu

0z

—a—Conuiquienus
~a-ritots oo
s s
—Taparitente
e Tutbo sy sorams

Hink 4. Anh huémg cia thin gian thuc hién phn tng dén hoat tinh cia B-1,3-glucanase.

Théi gian cia phan img 12 mdt théng s6 quan treng ctia phan vmg thity phn bing enzym. Két
qué khiio st 4nh hudmg cia thoi gian thyc hign phan tmg dén hoat tinh cia B-1,3-glucanase tit
nim d6i frgng khdo sat ciing khdc nhau (Hinh 4), Enzym tir Oc mit tring Turbo chrysotomus
the hién hoat tinh cuc dai chi sau 19 phit thiy phan trong khi enzym fir Oc Bao ngu Hafiotis
ovina, Vem xanh Perna viridis vi Nghéu mia Tapes literata 12 20 phit va Oc dun Conus
quercinus 1 30 phiit. Sau cic khodng théi gian nay, néu tiép e kée dai phén img, lrong sin
pham tao thinh vin khong thay déi.

4.KET LUAN

Trong nghién cira niy chiog t6i da tién hanh sang loc hoat tinh thity phan laminaran trén

41 mav dong vit khng xuong séng bién Viét Nam, két qua chi ra ring B-1,3-glucanase phan bo
T0ng rdi trong cac i twgng nghign ctru. 5 ddi twong cé hoat tinh enzym cao di dugc nghién cim
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diéu kign xic tée. B-1,3-glucanase tach chiét tir nam loai 14 Vem xanh Perna viridis, Nghéu mia
Tapes literata, Oc mat tring Turbo chrysotomus, Oc dun Conus quercinus va Oc Bio ngu
Haliotis ovina hoat dong trong khoang pH tir axit yéu dén trung tinh (pH 4-7), gi6i han nhiét do
rong (30 - 50 °C) va théi gian thiy phan i wu trong khoang 10 - 30 phit.

Loi cam om. Két qua nghién ciru nay durgce thuce hign béi sy tai trg kinh phi tir Chwong trinh hop tic giia
Vién Han lam Khoa hoc va Cong nghé Viét Nam (VAST) véi Phan vién Vién Déng Vién Han lim Khoa
hoc Nga (FEBRAS), nhi¢ém vy VAST.HTQT.NGA .06/13-14 “Nghién cira da dang sinh hoc vi héa sinh
trong chuyén khio sat chung Viét Nam — Lién bang Nga lan thé 4 trén thu nghién cing “Vign st Opann”
trong viing bién Vigt Nam™ va nhiém i VAST HTQT.NGA.10/14-15 “Xiic tac sinh hoc @& bién déi cic
polysacharide tir rong Nau nh3m thu nhén c4c phan doan va nghién ctru hoat tinh sinh hoc cla ching”.
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ABSTRACT

DISTRIBUTION AND CATALYTIC CONDITIONS OF §-1,3-GLUCANASE IN VIETNAM
MARINE INVERTEBRATES

Huynh Hoang Nhu Khanh", Cao Thi Thuy Hang', Pham Puc Thinh', Bui Minh Ly',
Le Quang Huan®, Ngo Thi Duy Ngoc', Phan Thi Heai Trinh', Vo Thi Dieu Trang', Le Thi Hoa'

'Nhatrang Institute of Technology Research and Application, VAST,
2 Hung Vuong, Nha Trang, Khanh Hoa

“Institute of Biotechnology, VAST, 18 Hoang Quoc Viet, Ha Noi
“Email: hinkhanh@gmail.com

The distribution of B-1,3-glucanase in 41 species of marine invertebrates in Vietmam
including echinoiderms, bivalves and gastropods was studied. After collection, species names of
the invertebrates were identified and samples were kept at 4 °C during transferring to the
laboratory. The hepatopancreas, crystalline stalks, mesentery or eggs were separated,
homogenenised in succinic buffer and concentrated to obtain a crude extract. The crude extracts
were applied on a Sephadex G-25 column (1.2 x 20 cm) to remove some small molecules, then
enzymological activity was screened with laminaran. The results showed that B-1,3-glucanase
were widespread in the animals anatyzed. Catalysis conditions of enzyme were also studied in 5
species which had high activity with laminaran, it were Conus quercinus, Haliofis oving, Perna
viridis, Fapes literata and Turbo chrysotomus. These enzymes had different pH optimum and
temperature optimum, but almost had high activity in pH range of 4 - 7 and at temperatures of 30 -
40 °C. The time for hydrolysis was also various in range from 10 to 30 minutes.

Keywords: B-1,3-glucanase, Conus guercinus, Haliotis ovina, Perna viridis, Tapes literata and
Turbo chrysotomus.
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