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TOM TAT

41 miu dong vat khong xrong $ng bin Viet Nam thic nhom dong vat da gai
(echinoiderms), nhém haiamh w (bivalves) va nhom chanibg (gastropodsja duoc khao sét
kha ning thiy phan laminaran. B vat sau khi thutuoc dinh danh va gi & 4 °C trong qua trinh
van chuyén vé phong thi ngtém. Gan ty, si thuy tinh the, mang rét hoic treng aia ching
dugc tach radong nhit trong dung éth dém, ly tdm thu éch chiét tho. Dich chiét thd saudd
duoc tién hanh &c ki trén 6t Sephadex G-28é loai mudi va khio sat hat tinh enzym. Kt qua
nghién @éu cho thy p-1,3-glucanase pharblong rdio cac mu khéo satbiéu kién xdc tac
phan tng thiy phan @a enzym @ing da duoc khao sato nam loai c6 hat tinh thiy phan caati
véi laminaran laConus quercinus, Haliotis ovina, Perna viridis, €apliteratava Turbo
chrysotomusCac enzymiugc khio sat tlé hien pH va nhét do téi uu khac nhau nimg phin
lon déu haat dong ©t & gioi han pH 4 - 7 vay 30 - 40°C, thoi gian thiy phan éing khac nhau
daoddng tir 10 - 30 phat.

T khoa: B-1,3-glucanaseConus quercinus, Haliotis ovina, Perna viridis, €agiterata, Turbo
chrysotomus.

1. MODPAU

B-1,3-glucanase (laminaranase)dbwmhom O-glycosyl hydrolase,dinenzym quan tmg
trong qué trinh chuén hda carbohydratg-1,3-glucanase tty phan lién kt O-glycoside trong
cacp-1,3-glucan. Enzym nay phar@ bong rai trong nkiu nhém sinh § khac nhauit nhan
dén nhan tht va cé lién quardén nhiéu qué trinh sinh ly ét. Bic biét, B-1,3-glucanase con
tham gia vao qud trinh phamyhcac polysaccharidg-1,3-glucanas@dng vai tro quan ¢ng
trong qué trinh chudn hoa tirc &n ¢ dong Vat khong xrong $ing bién, chingduoc tim thiy 1a
ngudn cung ép da chng céac lai O-glycosyl hydrolase [0]. B 2010, ching taia nghién gu
sang bc haat tinh O-glycosyl hydrolaseia hon 80 niu dong vat khdng xrong $ng bién Viét
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Nam [3]. Mot s mau trong chingtd dugc nghién é@u tach chit, tinh sich va kho séatdic tinh
cua enzym tily phan cac polysaccharidemnfucoidan, laminaran, polymanuronic acid ... Trong
d6, p-1,3-glucanasetd duoc tinh sich tr soi thay tinh thé caa Vem xanhPerna viridis [1];
enzym thiy phan polymanuronic acid gan tiy Oc ban tay quéaambissp. ding da dugc tinh
sach [3]. Cac enzym nayiiog da dugc nghién éu dac tinh xdc tac vdac tinh phanit.

Adachi M. [4] va Albertus J. S. [5] chang hyp chit c6 hat tinh sinh loc c6 ngén goc tir
sinh \at bién d& vadangduoc tp trung nghién eu ngay cang nhiu trong nling nim gan day.
Hau hét cac nghién &u cho thy mot sb polysaccharideitrong bén nhr fucoidan, laminaran,
alginic acid, polymanuronic acid...cé &hihat tinh sinh lc nhr khang viém ni&im, khang
virus, clbng déng 1, khang u, gii doc, giam dau...vada dugc ap ding trong cacihh wic nhry
hoc, droc hoc, cdng ngh thuc pHim.

Cho dén nay, cac & qua nghién &u cho thy co ché haat dong aia p-1,3-glucanase
thuong dé cit lién két glycoside vado thanh cac oligosaccharide co giavir mit tri ligu. Vi
vay, viéc sangdc, tim kiém, tinh sich va khio séatdic diém cia cac enzym cé khnang phan &t
cac polysaccharidertrong bén thanh cac oligosaccharide, trém g d6 tiép tuc tién hanh
nghién &u diéu cké oligosaccharide c6 hbtinh sinh ke tir rong bén, phuc wi chodoi song
con ngroi la mot huéng nghién éu thiét yéu cho khoa bc va cé gia irthuc tién.

Muc tiéu @a nghién @u nay la sangok B-1,3-glucanaseitdong vat khoéng xrong $ing
bién Viét Nam va kiao sat ndt sb diéu ki¢n xdc tac éa enzym nayit 5 déi tuong c6 hat tinh
cao laOc dun Conus quercinysdc Bao ngr Haliotis oving Vem xanhPerna viridis Nghéu mia
Tapes literatava Oc mit tring Turbo chrysotomus.

2. VAT LI EU VA PHUONG PHAP NGHIEN CUU
2.1. Pdi tweng nghién aru

Dong vat khong xrong $ing bién dugc thu ti viing bén Bai Tién, Nha Trang vaodt la
thang 5/2012 va 5/2013, mangphong thi nghém, saudé pHiu thuat thu nHin b phan gan ty,
soi thuy tinh thé, mang rét haic tneng dé tach chét enzym.

2.2. Hba chit

Succinic acid, NaOH (Sigma, ¥, nhra Sephadex G-25 (Sigmaj thudc thir Nelson A,
B, C (chuin bi theo plwong phap Nelson-Somogyi, 1952), glucose (Sigmg).NCo chit:
laminaran ctt tr rongLaminaria cichorioidesgheo quy trinhid dugc Zvyagintseva TNet al
(1999) cong b [6].

2.3. Phwong phép nghién au
2.3.1. Tach clit va thu dch enzym

Cac hrge tach chit va thu nin dich chét enzymduoc tién hanhs 4 °C. Gan ty, syi thiy
tinh thé, mang rét hoic tning aia cac ru nghién ¢u duoc dong nhit trong dung gth dém
succinate natri 0,025 M (pH 5,2) theodd 1 : 3 (m/V). Och miu saudo dugc ly tm 10.000
vong/phit trong 20 phat. Thbhphin dich i va tién hanh &c ki trén 6t Sephadex G-25, thu
cac phanioan c6 hat tinh va & dung chingié nghién &u cacdiéu kién xuc tac aa enzym.

2.3.2. Thi hagt tinh thiy phan laminaran éng phrong phap Nelson-Somogyi, 1952
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Hon hop sau phn tng thiy phan ém 50 pl enzym va 200 pl dungct laminaran2
mg/ml (pha trong dungich dém succinate natri 0,025 M (pH 5,2))oc b5 xung 250 pl théc
thir Nelson A-B,dun céach thy trong 10 phaidé ding phin tng, B xung 250 pl théc thir
Nelson C, dc déu va b xung 2,5 ml HO truéc khi xacdinh d6 hip phu quang ph tai budc
séng 660 nm trén mayih phu quang pb UV/VIS 6405 Jenway (Nit). Haat tinh thiy phan
polysaccharideduoc xac dinh king sr ting lrong duong khr theo plrong phap Nelson-
Somogyi, 1952 &i glucosedugc Sr dung lamduong chidin. Mat don vi haat d6 enzym larong
enzym @n dé chuyén hoa o chit tao thanh Iumol glucose trong 1 phitcacdiéu kién chuin.

2.3.3. Xaetinh protein hing phrong phap Bradford, 197B]

HdN hop phan img gom 20 pl enzym va 100 pl tha thir Bradforddugc i ¢ nhiét do phong
trong 5 phut. Sad6 xacdinh do hap phu quang ph tai buéc song 595 nm trén mayh phu
quang phb Cevil CE-1021 (NAt).

3. KET QUA VA THAO LUAN
3.1. Sang bc kha ning thity phan laminaran ¢ déng véat khdng xwreng shng bién Viét Nam

Viéc nghién ¢u sang éc haat tinh thiy phan cac polysaccharide rongrbitir cac ddi
tuong sinh vt bién da duoc tién hanh 4i Vién Nghién ¢u vaing ding cong ngh Nha Trang
nam 2007dén nay vada cong b két qua sang bc enzym thy phan fucoidanit 45 miu vat dong
vat than ném bién thu thip tai mot so dia pHin cia tinh Khanh Hoa [9]. Trongd qua nghién
ciru nay, chdng téia sang dc haat tinh enzymp-1,3-glucanase trén 41amdong vat khong
xuong $ng bén Viét Nam théc cac nhémiong vat da gai, nhém hai amh v va nhém chan
bung, Kt qui duoc thé hién trén Bing 1.

Bang 1 Sang éc haat tinh f-1,3-glucanasé dong vat khdng xrong $ng bién Viét Nam.

Nganh, 6p, hp Loai Co quan Hat 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 quercinus GT 0,65
Conus texitile GT 0
Conus vexillum GT 0
Ranellidae Cymatium pyrum GT 0,38
Ficidae Ficus gracilis GT 0,11
Haliotidae Haliotis ovina GT 0,71
Haliotis asinina GT 0,03
Ovulidae Orula ovum GT 0,31
Cassidae Phalium glaucum GT 0,16
Terebridae Terebra maculata GT 0,24
Bursidae Tutufa bubo GT 0,10
Tutufa rubeta GT 0
Cyclophoriidae Serpulorbis sp. GT 0,12
Surpulimorphiidae Serpularia sp. GT 0,22
BIVALVIA
Mytilidae Perna viridis TT 0,63
Pteriidae Pincatada margaritifera GT 0,09
Veneridae Tapes literata TT 0,75
Pinnidae Pina bicolor TT 0,22
Atrina vexillum TT 0
ECHINODERMATA Diadema setosum MR 0,67
Diadematidae Diadema setosum TR 0,09
Diademasp. MR 0,14
Taxopneustidae Trypneuster gratila MR 0,38
Trypneuster gratila TR 0,26

Ghi cht:GT: ganty; TT: thay tinh thé; MR: mang rét; TR: tniing

Két qua nghién @u cho thy B-1,3-glucanase phanbkiong réi trong cac &u dong vt
khéng xrong $ng bien Viét Nam. 62,5% & mau duoc khao sat c6 hat tinh aiap-1,3-glucanase

(Hinh 1).
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Ocdhoattinh
DOkhéng hoattinh

Hinh 1.Ti 18 5 mAu c6 hat tinh f-1,3-glucanase va khéng céadhdinh B-1,3-glucanase.

3.2. Piéu kién xuc tac aia B-1,3-glucanased mét s6 dong vat khéng xwong Hng bién
Viét Nam

Dua trén Kt qua sang éc kha nang thiy phan laminarag Bang 1, ching t6ia kra chon 5
ddi tugng c6 hat tinh cao 120c dun Conus quercinysOc bao ng Haliotis oving Vem xanh
Perna viridis Nghéu miarapes literatava Oc mit tring Turbo chrysotomusa tén hanh nghién
ctru cacdiéu kien xdc tac da ching.

3.2.1. pH i wu

Tién hanh klo sat kia nang hait dong aia cac enzym thduoc tai cac vung pH 1; 2; 3; 4;
5; 6; 7; 8 va 9. Kt qua nghién &u duogc thé hién & Hinh 2.

—e— Conus quercinus

0.4 =& Haliotis ovina

A750

0.3 —ar— Perna viridis

— Tapes literata
0,2 —8— Turbo chrysotomus
0,1

[¢]

-0,1
PH

Hinh 2 Anh hrong aia pH Ién hat tinh aia -1,3-glucanase.

Két qua nghién ¢u cho thy khi thaydsi pH thi hait d6 B-1,3-glucanase thaybi mot cach
ré rét. pH ©i vu cho hat dong aia p-1,3-glucanaseut5 ddi tuong khio sat ¢éing co6 & khac
nhau, m xanhPerna viridis Nghéu miarapes literatava Oc mit tring Turbo chrysotomus
hoat dong ©Ht nhat & pH 5 trong khi-1,3-glucanase céti tir Oc dun Conus quercinusaOc Bao
ngu Haliotis ovinalai hoat dong Ht nhat & pH lan luot 1a 6 va 7. Tuy nhiénac5 d6i tugng déu
hoat dong trong khang pH tr axit yéu dén trung tinh (pHit 4 dén 7).

3.2.2. Nhét dé t6i wu

Két qua khao satanh hrong aia nhét d6 Ién hat tinh aia p-1,3-glucanase thhi¢n trén
Hinh 3 cho thy enzymhoat dong manh trong khéang nhiét do tuong doi rong 30 - 5¢°C. p-1,3-
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glucanasett Oc dun Conus quercinysOc bao ng Haliotis ovinava Oc mit tring Turbo
chrysotomugoat dong ©i vu & 37°C trong khi enzymit Vem xanhPerna viridisva Nghéu mia
Tapes literataai hoat dong ©i wu & 50°C. Du6i 10 °C haic trén 60°C enzym khéng hd dong
vi bi mit haat tinh. G nhiét d6 tir 10 - 20°C, haat tinh enzym &n thé hién nhing khéng cao do
enzym b kim ham.

0,8
0,7
0,6
0,5 —4— Conus quercinus

0,4 ——Haliotis ovina

A750

03 —a— Perna viridis

— Tapes literata
0,2
—@— Turbo chrysotomus

0,1

20 40 60 80

01 Nhiét dé (°C)

Hinh 3 Anh hrong aia nhigt d6 [én hat tinh aia p-1,3-glucanase.

3.2.3. Tl gian thiy phan i «u

—4— Conus quercinus

A750

~&—Halitis ovina
=k Perna viridis
= Tapes literata

—8— Turbo chrysotomus

0 50 100 150 200

Théi gian thuy phan (phut)

Hinh 4 Anh hrong aia thyi gian thrc hién phin tng dén haat tinh aia p-1,3-glucanase.

Thoi gian aia phin tng la mét thong $ quan tpng aia phin tng thiy phan lBng enzym. Kt
qua khao satanh hréng aia thyi gian thrc hién phin tng dén haat tinh aia p-1,3-glucanaseit
nam dbi tugng khio sat éing khac nhau (Hinh 4). Enzymr ©c mat trang Turbo chrysotomus
thé hién haat tinh arc dai chi sau 10 phut thy phan trong khi enzymrtOc Bao ngr Haliotis
ovina, Vem xanh Perna viridis va Nghéu miarapes literatala 20 phat vaOc dun Conus
quercinusla 30 phut. Sau cac kg thyi gian nay, Bu tiép tuc kéo dai phn ung, lrong sin
pham tao thanh vin khong thaydoi.

4. KET LUAN
Trong nghién 6¢u nay chdng toda tién hanh sangot haat tinh thiy phan laminaran trén

41 miu dong vat khong xrong $ng bien Viét Nam, Kt qua chi ra fing B-1,3-glucanase pharbb
rong rai trong caddi tugng nghién @u. 5ddi tuong c6 hat tinh enzym cadadugc nghién ¢u
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diéu kién xudc tacp-1,3-glucanase tach ditir ndm loai 1a Vem xanhPerna viridis Nghéu mia
Tapes literata,Oc mit traing Turbo chrysotomusQc dun Conus quercinussa Oc Bao ng
Haliotis ovina haat dong trong khéang pH tr axit yéu dén trung tinh (pH 4-7), @i han nhigt do
rong (30 - 50°C) va thvi gian thiy phan 6i uu trong khéng 10 - 30 phut.

Loi cam on. Két qua nghién @u naydugc thyc hién boi sy tai trg kinh phi tr Cheong trinh hyp tac gira

Vién Han 1am Khoa ¢ic va Cong ngh Viét Nam (VAST) \6i Phan vén Vién Déng Vién Han 1am Khoa
hoc Nga (FEBRAS), nidm vu VAST.HTQT.NGA.06/13-14 “Nghiénieau da chng sinh loc va héa sinh
trong chugn khio sat chung \&t Nam — Lién bang Ngaih thr 4 trén tau nghiéniw “Vién § Oparin”

trong vung bén Viét Nam” va nhém vu VAST.HTQT.NGA.10/14-15 “X(c tac sinhoks dé bién déi cac

polysacharidett rong Nau nim thu ntn cac phamdoan va nghién e¢u haat tinh sinh bc cia ching”.
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ABSTRACT

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

Huynh Hoang Nhu Kharth, Cao Thi Thuy Hang Phambuc Thint, Bui Minh Ly,
Le Quang Huah Ngo Thi Duy Ngo&, Phan Thi Hoai Trinh Vo Thi Dieu Trang Le Thi Hod

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

?Institute of Biotechnology, VAST, 18 Hoang Quod, WHe Noi
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The distribution ofp-1,3-glucanase in 41 species of marine invertebrateVietnam
including echinoiderms, bivalves and gastropods stiadied. After collection, species names of
the invertebrates were identified and samples vkerg at 4°C during transferring to the
laboratory. The hepatopancreas, crystalline stalkgsentery or eggs were separated,
homogenenised in succinic buffer and concentratexbtain a crude extract. The crude extracts
were applied on a Sephadex G-25 column (1.2 x 20tememove some small molecules, then
enzymological activity was screened with laminar@ine results showed thftl,3-glucanase
were widespread in the animals analyzed. Catatysisdlitions of enzyme were also studied in 5
species which had high activity with laminaranyére Conus quercinus, Haliotis ovina, Perna
viridis, Tapes literataand Turbo chrysotomusThese enzymes had different pH optimum and
temperature optimum, but almost had high activitpH range of 4 - 7 and at temperatures of 30 -
40°C. The time for hydrolysis was also various in ®frgm 10 to 30 minutes.

Keywords:p-1,3-glucanaseConus quercinus, Haliotis ovina, Perna viridis, €agiterata and
Turbo chrysotomus.
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