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KHA NANG SINH TONG HQP CHITINASE CUA VI KHUAN Bacillus thuringiensis
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Tom tat - Nghién civu dwoc tién hanh véi muc dich tim ra chding vi
khuan Bacillus thuringiensis cé hoat tinh chitinase manh lam co s&
khoa hoc cho viéc san xuat ché phdm chitinase rng dung trong
phong trir bénh hai cay tréng. Tl 25 mau d4t clia hop tac xa Tay
Loan, huyén Hoa Vang, Tp. Da Néng, ching t6i da phan 1ap dwoc 3
chiing vi khuan Bacillus sp. ¢6 hoat tinh sinh tdng hop chitinase (T1,
T2 va T3). Trong d6, chiing T3 c6 kha nang sinh tdng hop chitinase
manh nhat. Két qua dinh danh béng phwong phap giai trinh tw gen
16S rRNA cho théy, ching T3 c6 d6 twong dong 99,86% voi loai
Bacillus thuringiensis SRG2 . Hoat tinh chitinase cao nhét cta  ching
T3 dwoc tim thy trong méi trwérng nudi cdy sau 48h véi ngudn nito
la pepton, cacbon la lactose, pH = 7. Cac dang chitin (chitosan, gel
chitin, vo tom) bd sung vao mai trwdng nudi cay anh hwéng khéng
dang ké dén kha nang sinh tdng hop chitinase clia chling T3.

Tir khéa - Bacillus thuringiensis; chitinase; tinh thé déc; enzyme;
bao te.

1. Pit van dé

Phan giai chitin bang phuong phap sinh hoc, str dung
enzyme chitinase da va dang dugc quan tdm rong rai hién
nay boi sy an toan, it san pham phu so véi phuong phép
hoa hoc. Nhimng san pham phan giai tir chitin c¢6 tlem nang
rat 16n trong y hoc, 1a nguyén liéu diéu ché mot sé duoc
pham quy chira tri cac bénh: Viém khép, viém phdi, viém
sung da day, chdng nhidm tring..., nhu Oligo N-acetyl-
Dglucosamine — san pham duoc tao ra tir chitin con ¢6 kha
ning chdng khéi u, khang ndm va khang vi khuan [1]. Bén
canh d6, ¢6 rat nhiéu tmg dung to 16n clia enzyme nay trong
nhiéu linh vic khac nhau nhu thu nhan té bao tran, san xuat
chitooligosaccharides, glucosamine, san xuat thudc trir sdu
sinh hoc va kiém sodt nim ki sinh trén cdy trong [2].

Chitinase c6 thé dugc tach chiét tir nhidu ngudn khac
nhau nhu dong vat, thuc vat va vi sinh vat. Quy trinh thu nhan
chitinase tir dong vat, thuc vét kha phuc tap, gia thanh cao va
cling khong thé dap tmg nhu cau thue té. Trong khi do, vi sinh
vat la nguon quy gia va vo tan dé thu nhan chitinase. Trong
tur nhién, c6 nhiéu loai vi khuan c6 kha nang sinh chitinase,
trong d6 phai ké dén Bacillus thuringiensis (Bt), tic nhan
kiém soat sinh hoc rat dugc quan tdm nghién ctu.

Bt 12 mot loai vi khuan gram duong c6 kha ning san
Xut protein diét con tring dugc goi la protein tinh thé
(Cry). Tinh thé Cry 1a doc tb c6 thé hinh thanh I5 va gay
chét té bao bang co ché khac nhau [3]. Nhiéu nghién ctu
da bao c4o rang chitinase dugc phat hién trong cac chung
Bt [4], [5]. Trong qua trinh diét con trung, chitinase do Bt
sinh téng hop da gop phin duc thang hang rao mang
peritrophic, dé tao diéu kién cho sy xam nhap cua protein
Cry vao mang biéu md va gy chét té bao con tring [3].

Abstract - The study is conducted with the aim of finding Bacillus
thuringiensis with the highest chitinase activity and optimal conditions
for chitinase biosynthesis for the chitinase production in application
for plant diseases control. From 25 soil samples collected from Tuy
Loan, Hoa Vang district, Da Nang city, we have isolated 3 strains of
Bacillus thuringiensis with chitinase activity (T1, T2 and T3). Among
them, T3 strain has the highest chitinase activity. The result of
identification by sequencing 16S rRNA shows that, the T3 strain has
99.86% similarity to Bacillus thuringiensis SRG2. The highest
chitinase activity of T3 strain is obtained after 48h culture in medium
containing peptone and lactose as nitrogen and carbon source
respectively, pH = 7, The different forms of chitin (chitosan, colloidal
chitin, shrimp shells) supplemented to the culture medium do not
significantly affect the ability of chitinase activity of T3 strain.

Key words - Bacillus thuringiensis; chitinase;
enzyme; spore.

toxic crystal;

Tai Viét Nam dé c6 nhiéu nghién ctu vé cac chang vi
sinh vat c6 kha nang sinh tong hop chitinase, tuy nhién
nghién ctu kha nang sinh tong hop chitinase tir vi khuan Bt
con han ché. Vi vay, viéc tuyén chon cac chung vi khuan Bt
¢6 hoat tinh chitinase va khao sat cac yéu t6 anh huong dén
qua trinh sinh téng hop chitinase cua ching 1a rat can thiét.

2. Phwong phap nghién ciru
2.1. Phwong phdp ldy méu

Thu 25 mau dat tir hop tac xa Tay Loan, huyén Hoa
Vang, Tp. Da Nang. Moi mau duoc thu bang cach gat bo
16p dat mat khoang 2-3 cm, lay 16p dat phia dudi tuy loai
cdy trong canh tdc ma do sdu lay mau khac nhau tu
5-20 cm. Sau d’é, cac mau dugc luu trir trong 1o vo trung
kin & 4°C cho dén khi phan tich.
2.2. Phwong phdp phén lgp vi khuin

Tién hanh pha lodng mAu dét bing nuéc mudi sinh 1y
NaCl 0,9% dén }0‘10. Loai bo té bao sinh dudng va céc vi
sinh vat khac bang cach tién hanh gia nhiét trong bé 6n
nhiét & 80°C trong 10 phat. Hut 100ul dich pha loang cay
trai trén moi truong Luria Bertani (LB): Cao nam men 5g/1;
Tryptone 10g/l; NaCl 5¢/I; pH 7 - 7,2. Sau d96, chuyén dia
vao u ¢ 37°C trong 24 gid. Chon khuén lac dac trung cho
Bacillus thuringiensis, tién hanh nhuom Gram, nhuém
Coomassie brilliant blue trong 3 phut d¢ quan sat hinh dang
té bao, tinh thé va bao tir [6].
2.3. Phuwong phdp tuyén chon chiing vi khuin Bacillus
thuringiensis cé hoat tinh chitinase cao

Tiép hanh xac dinh hoat tinh chitinase bing phuong
phap cay cham diém [7] thuc hién trén moi truong LB bo
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sung 0,5% dich huyén phu chitin. Sau 3 ngdy nuodi chy xac
dinh kha nang phén giai chitin dugc bang cach nhudm vai
dung dich Lugol 1%.

2.4. Phwong phdp xdc dinh vi khuédn dwoc tuyén chon

Vi khuan Bacillus thuringiensis gia dinh ¢ hoat tinh
chitinase manh nhét dugc dinh danh so b béng dic diém
sinh 1y, sinh hoa. Nghién ctru dic diém sinh 1y, sinh hoa
ctia ching vi khuén tuyén chon duoc tién hanh theo phuong
phap cua theo Claus va Berkeley [8] vi cac phép thir sinh
héa nhu Oxidase, Catalase, Voges Proskauer (VP), kha
nang st dung Citrate, kha nang phan giai Gelatin, kha nang
st dung cac loai duong glucose, sucrose, dic diém sinh
truong & 5°C, 42°C va ndng d6 10% NaCl.

Sau d6, tién hanh dinh danh bang phuong phap giai
trinh ty ving gen 16S rRNA [9]. Nudi ciy thu sinh khdi vi
khuan trong méi truong LB & may lac 180 vong/phit trong
16 gio. Tach chiét DNA tong sb, khuéch dai ving gen
16S rRNA bang phan ting PCR, san phim PCR dugc tinh
ché va giri giai trinh tu tai Cong ty TNHH MTV Sinh hoa
Phu Sa (Can Tho). Str dung cong cu BLAST trén website
NCBI d tim kiém trinh tu trong ddng cho két qua.

2.5. Phuong phdp nghién ciru anh hwéng cia mot s0
diéu kién nuoi cdy dén hoat tinh chitinase ciia cdc chiing
vi khudn tuyén chon

Tién hanh nudi cdy vi khuan tuyén chon trong moi
truong (LB) véi ty 1¢ tiép gidng 1a 7%, pH = 7, nhiét do
37°C, téc do lac 1a 200rpm. Tién hanh khao st cac diéu
kién nudi cdy anh hudng dén hoat tinh chitinase bao gdm:

Thoi gian nudi cdy: Thu dich enzyme tho tai sau 24 gid,
36 gio, 48 gid, 60 gio va 72 gid.

Ngudn nito: Cac ngudn nito bao gdm pepton, Ure,
NaNOs, (NH4)2S04 ¢ ndng dd 0,5% (w/v) duoc sir dung
thay thé cho Tryptone trong méi truong LB.

Ngudn carbon: Cac ngudn carbon: glucose, lactose,
saccharose, mantose & nong do 0,5% (w/v) dugc bd sung
cho ngudn carbon trong méi truong LB.

pH: Khao sat pH lan luot 13: 6, 7, 8, 9.

Co chét chitin: Khao sat cac dang chitin bao gdm
chitosan, bot vo cua, gel chitin vdi ndng do bd sung 1a 5g/lit.

Hoat tinh chitinase duoc dinh tinh theo phuong phap
khuéch tan trén dia thach. Tién hanh ly tim dich nuéi cay
& 6.000 vong/phut trong 15 phit dé thu phan dich trong
(enzyme thé). Dia thach chita co chat chitin huyén pho
0,5% duoc duc 16 dwong kinh 0,8 cm. Mdi giéng nho
100 pl dich enzym tho rdi dé 2 - 3 tiéng & 4°C dé enzym
khuéch tan vao thach. Sau d6 chuyén dia vao u 37°C, trong
14 — 16 gio rdi 1y ra nhuom dung dich Lugol 1% [5], [10].
2.6. Phwong phdp xir Iy sé liéu

Céc thi nghiém dugc lap lai ba lan va léy gia tri trung
binh. S6 liéu thyc nghiém duoc xir 1y théng ké sir dung
phian mém Microsoft excel.

3. Két qua nghién ciru va thao luin

3.1. Két qua phin lip cdc chiing vi khuin Bacillus
thuringiensis

Sau khi thu 25 mau dat ctia hop tac xa Tty Loan, huyén

Hoa Vang, Tp. Pa Nang, nhom tac gia tién hanh tuyén chon
cac chung Bacillus thuringiensis theo phuong phap cia
Traves [6]. Dya vao dic diém hinh thai khuan lac nu6i &
37°C trén méi truong LB 48 gid va quan sat hinh dang té
bao, tinh thé va bao tir khi nhuém véi Coomassie brilliant
blue theo phuong phap ctia Fadel [11], thu dwoc 3 chung vi
khuan duoc ki hiéu tir T1 dén T4, trong d6 ¢6 03 chung kha
nang la Bacillus thuringiensis (T1, T2 va T3) (Bang 1).
Bing 1. Dc diém hinh théi khudn lac va mot sé dic diém sinh
hoc cua cdc chung vi khuan phan lap dwoc o 37°C
Ki hi¢u | Hinh thai khuén lac | . .« x1. |Bao|Tinh
chfm'g (KL) * | Hinh thai té bao tit | thé
KL mau tring §ﬁ'a, c6 |[Hinh que,~xép
num ¢ gitta, vien lan  |thanh chuoi, bao tur
rong, | nhin nghiéng bé |chinh tam, tinh the
mit san sUi hinh cau

T1

Hinh que, xép riéng
1é, bao tir chinh tAm| + | +
tinh thé hinh cau
KL mau tréng duc, H,mh‘ que, Xep rieng
N . 1€, bao tir chinh tim
T3 |tron d€u, cb ria nho . P PO I B
A . tinh thé hinh cau va
téa deu, hoi nhay R .,
hinh qua tram
KL mau vang nhat Hinh que, khéng

T4 liron ddu, conhdy |sinh bao tir |

Ghi chii: (+) két qua dwong tinh; (-) két qua ém tinh
Két qua thé hién & Bang 1 nhén thay, 3 chung thudc chi
Bacillus va co sy hién dién ctia tinh thé doc. Nhitng ching
vi khuan nay c¢6 dic diém giéng véi cac vi khuan Bacillus
thuringiensis da dugc cong b6, d6 1a: Khudn lac mau tring,
bé mit nhan hodc khéng, ¢ vién lan rong; Té bao c6 dang
hinh que, dau hoi i, bao tir hinh trimg chinh tim; Tinh thé
¢6 hinh ludng thap, hinh l4p phuong va hinh cau [9].

KL c6 mau tring sita,
T2 |lom ¢ gitra 16n, vien
lan rong tron nhan

3.2. Két qud tuyén chon cdc chiing vi khuin Bacillus
thuringiensis c6 khd ndng sinh enzyme chitinase

Tir 3 chung vi khudn Bacillus thuringiensis gia dinh da
phéan lap, tién hanh thu dich enzyme Vi khuén va xac dinh
hoat tinh phan giai chitin theo phuong phap cdy chiam
diém. Két qua duoc trinh bay ¢ Bang 2 va Hinh 1.

Bing 2. Két qua thir hoat tinh ciia cdc ching vi khuan
Bacillus thuringiensis gid dinh

ﬁﬂfg“ Dudng k('l'j‘h ;‘;"r‘f n‘]’hﬁ“ gidl |\ 1 e 9 hoat tinh
T1 11,0+1,08 Trung binh
T2 155+1,75 Trung binh
T3 20,0+1,01 Manh

Két qua ciia Bang 2 va Hinh 1 cho thdy, ca 3 chung
Bacillus thuringiensis gia dinh déu c6 kha ning sinh tong
hop enzyme chitinase. Tuy nhién, chung T3 c6 kha nang
phan giai chitin manh nhét, duong kinh vong phan giai 1a
20 + 1,01mm. Dya vao két qua sang loc trén, nhom tac gia
chon ching vi khuin T3 c6 hoat tinh chitinase cao dé tién
hanh cac thi nghiém tiép theo.

Néu so sanh voi két qua cua Trinh Thi Thu Ha, thi hoat
tinh ciia chung T3 thap hon, ching Bt MSS1.1 ¢6 hoat tinh
chitinase dat 29mm [12].
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Hinh 1. Vong phdn gidi chitin ciia enzyme chitinase doi véi
3 chung T1, T2, T3
3.3. Két qua dinh danh chiing T3
Cac chiing Bacillus thuringiensis dugc dic trung boi su
hién dién cta protein tinh thé. Tuy nhién, d¢ phan biét
Bacillus thuringiensis va Bacillus cereus nhom tac gia tién

hanh khao sat cac ddc tinh sinh 1y va sinh hoa cta ching
T3. Pic diém sinh hoc cta chung vi khuan tuyén chon duoc
tién hanh theo phuong phap theo Claus va Berkeley [8].

Két qua & Bang 3 cho thdy, T3 ¢ cic phan ing duong
tinh lién quan dén xét nghiém catalase, phan tmg VP, va
¢d kha nang di dong, kha nang phan giai gelatin, c6 kha
nang st dung citrate va cac loai duong glucose, sucrose,
lactose 1am ngudn cacbon. Vi khuan T3 ting trudng &
42°C nhung khong sinh triong ¢ 5°C va ciing khong thé
phat trién trong méi trudng c6 chira NaCl 10%, day 1a mot
nhirng dic diém dé phéan biét giita loai B. thuringiensis
véi loai B. cereus. Nhu vay, v6i nhitng dic diém sinh hoa
cua ching T3, dya vao khoa phan loai cia Claus va
Berkeley [8], c6 thé khang dinh so bo duoc T3 1a Bacillus
thuringiensis.

Dé dinh danh chinh xac ching T3, nhom tac gia gui san
pham khuéch dai doc trinh ty tai Cong ty TNHH MTV Sinh
héa Phu Sa (Can Tho) thu duoc két qua nhu sau: Trinh tu
tuong dong 99,86% véi loai Bacillus thuringiensis SRG 2,
cho phép két luan chung T3 1a loai Bacillus thuringiensis
(Phu luc 1).

Bing 3. Két qua thir nghiém sinh héa cia ching T3

. Khé nang st dung Diéu kién sinh trudng Phén giai .
Oxidase | Catalase - > VP | Didong
Glucose | Sucrose | Lactose | Citrate 5oC 42-C NaCl 10% gelatin
+ + + + + + - + - + + +

3.4. Anh hwéng ciia thoi gian nudi cdy dén hoat tinh
chitinase ciia cdc chiing vi khudn tuyén chon

Dé xéc dinh thoi gian thich hop thu nhan chitinase can
phai tién hanh khao sat thoi gian nudi cdy. Két qua khao
sat anh huong cua thoi gian nudi cdy dén hoat tinh
chitinase cua ching vi khuan T3 dugc thé hién & Hinh 2.
Két qua nghién ctru cho thdy, trong didu kién nudi cdy
tinh, vi khuén T3 sinh truéng, phat trién manh trong 48h
nuoi céy, té bao di vao pha can béng sau 48h, mat do té
bao dat 1,7.10° + 0,05 CFU/ml. Pay ciing 13 thoi diém ghi
nhan hoat tinh chitinase ctia chung T3 manh nhét vai
duong kinh vong phan giai dat 18,1 + 1,01mm. Sau 60h
nudi céy, mat dd té bao giam va sau 72h, mat do té bao
chi dat 9.108 + 0,03 CFU/ml, d@)ng thoi hoat tinh enzyme
cling gidam manh, duong kinh vong phan giai chi thu dugc
7,3 £ 0,4 mm. Két qua cua nghién ctru twong dong véi
nghién ctu cua Chanpen Wiwat khi khdo sat sy tang
truéng va san xuét chitinase cia B. thuringiensis ssp.
kurstaki HD-1 (G) thay ring, hoat tinh chitinase cao nhat
sau 2 ngay nuéi cay (19,3 mU / ml) va giam sau khi nudi
cAy thém [13]. Piéu nay co thé duoc giai thich, khi vao
pha suy vong do thiéu chat dinh dudng, do cic chét doc
hai duoc tao ra lam bat hoat enzyme hodc do lysosome
ctia té bao giai phong cac enzyme phéan giai bao quan va
c4 té bao dan t6i giam ning suit enzyme [14].

Nghién ctru cia M. Liu va cs [4] co6 sy khac biét,
chung Bacillus thuringiensis T13003 va T04A001 c6 hoat
dong chitinase xuat hién vao luc 6 dén 10 gid, luc bat dau
sinh bao tir va ting dan trong toan bo giai doan bao tur.
Cac hoat dong chitinase t6i da duogc phat hién sau 72 gio
nudi cdy, tuong tng véi giai doan gidi phong bao tir, véi

Ghi chii: (+) két qua dwong tinh; (-) két qua am tinh
hoat tinh chitinase cao nhét 1a 314 U/ ml va 355 U/ml.
Su khac biét nay c6 thé dugc giai thich 1a do chung T3 co
thoi gian sinh trudng ngan hon so véi cac chung vi sinh
vat khac.

20 4 - 18
18 4 + =
g g
£16 L14 P
v i (@]
514 PP
£ 12 =
< - 10 ¢
g 10 - o 2
|- D
g 4 -4
H | ., === Dudmg kinh
5 | 2 ong
phan giai
0 - * 0—m— cru/ml
24h 36h 48h 60h 72h

Hinh 2. Anh huong ciia thoi gian nudi cd')?) dén

hoat tinh chitinase ciua cac chung vi khuan T3
3.5. Anh huéng ciia nguén nito bé sung trong moi trwong
nudi cdy dén hoat tinh chitinase ciia chiing vi khuén T3

Ban chét cua enzyme 1a protein. Vi vdy ngudn nito

¢6 anh hudng siu sic dén qua trinh sinh tong hop enzyme
do né 1a tién chit cudi cung cia sinh téng hop protein.
Ngudn nito ciing c6 thé anh huéng dén do pH ciua moi
truong nudi cdy, anh hudng dén hoat dong va tinh én dinh
clia enzyme [15]. Két qua khao sat anh huong ciia nguon
nito bd sung trong méi truong nudi cdy dén hoat tinh
chitinase ctia chung vi khuan T3 duoc ghi nhan & Bang 5
va Hinh 3.
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Bing 5. Anh huong ciia nguon nito dén kha néing sinh tong hop
enzyme Chitinase cua chung T3

Ngudn nito Dubdng kinh phan gii Mibc do hoat tinh
(mm)
Peptone 20,323 Manh
Ure 155+1,75 Trung binh
NaNO3 11,2 +1,58 Trung binh
(NH4)2S04 9,2+ 0,58 Yéu

(NH2)2S04

Hinh 3. Duong kinh vong phdn gidi chitin ciia chung T3
0 cdc nguon nito

Két qua Bang 5 va Hinh 3 cho thdy, méi truong c¢6 cac
ngudn nito khac nhau thi duong kinh vong phan giai chitin
cia chung T3 khac nhau. Néu st dung (NH,);SOs thi
duong kinh vong phan giai nhé nhat (9,2 + 0,58 mm) do
luong enzyme sinh ra khong nhiéu, kha ning phan giai
chitin khong cao. Két qua nay tring hop va&i nghién ciru
cua Abdel- Abdel-Mawgoud AM va cs [16] va Makkar RS
[17]. Trong cdc nghién ctru cua hai tac gia trén thy rang.
mdt s0 chung Bacillus spp. khong thé sir dung (NH4)2SO4
dé sinh truong phat trién hodc san xudt chat hoat dong bé
mat; Tuy nhién, cc ching nay van c6 thé sir dung NaNOs,
NH4NO3 hodc KNO3 Mot nghién ctru khac cua Trinh Thi
Thu Ha ciing cho thdy Khi sir dung uré lam ngudn nito thi
hoat tinh chitinase thu dwoc rat thap (dat 0,47 U/ml) [12].

Khi ngudn nito 14 hitu co thi vong phan giai chitin cua
chung T3 ting 1én. Pat gia tri cao nhat khi sir dung 5g
peptone, dudng kinh 20,3 + 2,3 mm. Viéc thay thé peptone
cho tryptone gitip giam chi phi san xuat do gia thanh cta
tryptone cao hon so voi peptone.

Két qua trén ciing hoan toan phut hop véi dic diém sinh
trudng cua Bacillus thurgiensis trong cac ‘nghién ctru trong
tu. Theo Eman Zakaria Gomaa [5], nguon nito hiru co rat
gidu axit amin va peptide ngén hd tro san xuét enzyme.
Trong nghién ctru cua tac gia thi casein mang lai két qua
cao nhit san xuét chitinase cua B. thuringiensis dat
19,21 U/ml. Con trong nghién ctru cta Trinh Thi Thu Ha
khi khao sat anh hudng cia ngudn nito cia chung Bt
MSS1.1 cho thay, sir dung bot dau trong lam nguon nito
thi hoat tinh chitinase thu dwoc cao nhét (dat 0,87 U/ml),
tiép dén 1a cao ndm men, peptone va cao thit hoat tinh lan

lugt 14 0,78; 0,74 va 0,69 U/ml [12].

3.6. Anh hwéng ciia nguon carbon bé sung trong moi
trwong nudi cdy dén hoat tinh chitinase ciia chiing vi
khudn T3

Két qua khao sat anh huong ciia nguon carbon dén kha
nang sinh tong hop enzyme chitinase cia chung T3 duoc
ghi nhéan & Bang 6.

Qua két qua Bang 6 cho thdy, Lactose va Mantose lam
tang hoat tinh phén giai chitin cia chung T3, duong kinh
vong phan giai chitin 1an Iuot 12 19mm + 0.58 va 16mm +
0,41. Két qua nay tring hop v6i nghién ctru cia Eman
Zakaria Gomaa [5] khi st dung dudng Lactose va Mantose
cho san xuit chitinase bai B. thuringiensis, hoat tinh
chitinase tuong tmg 10 U/ml va 9 U/ml. Tuy nhién, theo tac
gia kha nang sinh enzyme ctia Bacillus thurgiensis dugc tim
thdy trong moi trudng gel chitin stra Goi voi galactose 1a cao
nhét (16,02 U/ml).

Bing 6. Anh huong ciia nguon carbon dén kha ning sinh

tong hop chitinase cua chung T3

Ngudn Carbon | PU0NS k(irr]:l%ghﬁn gidi Ml'rct%@hhoat
Lactose 19,5+0,58 Manh
Mantose 16,3+0,41 Trung binh

Saccharose 11,3+0,41 Trung binh
Glucose 11,2+1,86 Trung binh

Theo Trinh Thi Thu Ha [12], chung Bt MSS1.1 trong
moi truong st dung bot ngd 1am ngudn carbon chinh, hoat
tinh chitinase dat cao nhAt (0,79 U/ml), cao hon so véi moi
truong co s ban dau s dung glucose 1am ngudn carbon
(hoat tinh dat 0,71 U/ml). Hoat tinh chitinase sinh ra thép
nhit (0,56 U/ml) trong méi trudng c6 ngudn carbon 1a
lactose.

3.7. Nghién civu anh hwéng ciia pH méi trwong nudi cdy
dén hoat tinh chitinase ciia chiing T3

pH ctia méi trudng nudi cay anh huong dén mot s6 ion
chuyén héa nhu H* v OH"va tinh thim cua mang té bao
vi khuan, tir d6 hd trg sy phat trién cta té bao va kha niang
san xuat enzyme. Phan 16n vi khuan san xudt chitinase dat
hiéu qua tbi da khi dugc nudi cdy trong mdi truong trung
tinh hodc axit yéu [18]. Két qua khao sat anh hudng ctiia pH
moi truong nudi cdy dén hoat tinh chitinase ciia cic chiing
vi khuan T3 dugc ghi nhan & Bang 7.

Bing 7. Anh huong ciia pH méi truong nuoi cdy dén
hoat tinh chitinase cia chung vi khuan T3

Nong dé pH Duong k(i%l;nl))hﬁn gidi Miic do hoat tinh
pH6 11 +£0.67 Trung binh
pH7 21,1+0,72 Manh
pH8 20+0,38 Manh
pH9 10,4 +1,22 Trung binh

Dua vao Bang 7 nhan thiy, ching T3 sinh tong hop
chitinase thich hgp ¢ pH = 7.0 va 8.0, duong kinh vong
phén giai chitin tir 20 + 0,38 mm dén 21,1 + 0,72mm. O
pH = 6 va pH = 9, hoat tinh enzyme muc trung binh, vong
phén giai tir 10,4 + 1,22 mm dén 11 + 0,67mm. Két qua nay
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trung hgp véi nghién ctu cia Eman Zakaria Gomaa [5]
B. thuringiensis va B. licheniformis sinh chitinase toi uu
pH 7.0 va 8.0 v6i ham lugng lan luot 13 1,28 va 1,20 U/ml.
Tuwong ty, Nawani va cong su [19] bao céo rang pH tdi wu
cho san xuit chitinase bai Microbispora sp. V2 la pH 7.
Shanmugaiah V va cs [20] cho rang, d6 pH tdi wu tuong tu
1a 8,0 ddi v6i san xudt chitinase cua B. pabuli K1 va
B. laterosporus ML2270. Nghién ctru ctia Trinh Thi Thu Ha
ciing cho két qua tuong ddng, hoat tinh chitinase ciia ching
Bt MSS1.1 cao nhat dugc thu nhan tai pH=7 [12].
3.8. Anh hwong ciia dang co chit chitin dén hoat tinh
chitinase ciia chiing T3

Anh huong ciia cic dang co chit bao gdm chitin thd,
gel chitin va chitosan t6i kha nang sinh tong hop chitinase
cta chung T3 duoc thé hién & Bang 8.

Bing 8. Anh hwéng ciia cdc dang co chdt chitin bé sung vdo
méi truong nudi cdy den hoat tinh chitinase cia
chung vi khuan T3

Cic dang chitin Dutng k(lrl:rlnl)) han gidi Miic d§ hoat tinh
Chitosan 11 +0,05 Trung binh
Gel chitin 10,2 £0,01 Trung binh

Bot vo cua 9,1+£0,08 Yéu

Két qua Bang 8 cho thay dang co cht chitin anh huong
khong dang ké dén kha ning sinh tong hop chitinase ciia
ching T3. Hoat tinh chitinase cua chiing T3 dao dng trong
khoang 8,5 + 0,08 mm dén 11 +0,01 mm & cac dang chitin
khac nhau. Két qua nay ciing twong ddng vai nghién ctru
cua Pang Thi Huong [21], theo tac gia dang chitin anh
huong khong nhidu dén kha nang sinh tong hop chitinase
cua P. oxalicum 20B. Hoat tinh chitinase nhan dugc tuong
duong nhau dao dong trong khoang 0,062 U/ml dén
0,065 U/ml trong qua trinh 1én men va dat cao nhét & thoi
diém 120 h.

Theo Trinh Thi Thu Ha [12] khi sir dung bdt chitin lam
co chét cam ung, hoat d§ chitinase do ching Bt MSS1.1
sinh ra cao nhat dat 0,67 (U/ml) so v6i ngudn chitin 1a vo
tom (0,43 U/ml), vo cua (5,2 U/ml).

Trong nghién ctru ciia Saima va cs [22] da cong b,
trong s6 cac dang chitin nhu chitin dang tho, dang bot va
dang gel, chitin dang gel 1a chit cam (g tot nhét cho sinh
tong hop chitinase tir Aeromonas hydrophila HS4 ciing nhu
tir A.punctata HS6. Theo Kim va cs [23] cong bé gel chitin
va chitin dang bot (kich thudc nhé hon 250 um) cho hoat
tinh chitinase cao nhit trong 7 ngdy 1én men tir Serratia
marcescens QM B1466. Chen va cs [24] nghién ciru sinh
tong hop chitinnase tir chimg Aeromonas schubertii cho
thay kich thudc bot chitin trong khoang 30 - 35 um cho
hoat tinh chitinase twong ty nhau, nhung kich thudc nho
12pum thi hoat tinh chitinase nhan dugc lai giam nhiéu.

4. Két luan

Tir 25 mau dit cia hop tac xi Tay Loan, huyén Hoa
Vang, Tp. Pa Ning di phén 1ap duoc 3 ching vi khuén
Bacillus sp. c6 sy hién dién cua tinh thé doc va c6 kha ning
sinh téng hop chitinase (T1, T2 va T3). Trong d6, chung
T3 ¢6 kha ning sinh tng hop chitinase manh nhat. Két qua
dinh danh bang phuong phap giai trinh tu gen 16S rRNA

cho thdy ching T3 co do tuong dong 99,86% véi lodi
Bacillus thuringiensis SRG2. Hoat tinh chitinase cao nhat
ctia chiing T3 dugc tim thay trong moi trudng nudi cdy sau
48h va&i nguodn nito 1a pepton, carbon la lactose, pH = 7.
Céc dang chitin (chitosan, gel chitin, vé tdm) bd sung vao
mdi truong nudi cdy anh huong khong dang ké dén kha
nang sinh téng hop chitinase cua ching T3.
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Phuc luc 1

CAGCTTGGGG GGCGTGCTAT ACATGCAAGT CGAGCGAATG GATTAAGAGC TTGCTCTTATGAAGTTAGCG GCGGACGGGT GAGTAACACG TGGGTAACCT GCCCATAAGA
CTGGGATAACTCCGGGAAAC CGGGGCTAAT ACCGGATAAC ATTTTGAACC GCATGGTTCG AAATTGAAAGGCGGCTTCGG CTGTCACTTA TGGATGGACC CGCGTCGCAT TAGCTAGTTG
GTGAGGTAACGGCTCACCAA GGCAACGATG CGTAGCCGAC CTGAGAGGGT GATCGGCCAC ACTGGGACTGAGACACGGCC CAGACTCCTA CGGGAGGCAG CAGTAGGGAA TCTTCCGCAA
TGGACGAAAGTCTGACGGAG CAACGCCGCG TGAGTGATGA AGGCTTTCGG GTCGTAAAAC TCTGTTGTTAGGGAAGAACA AGTGCTAGTT GAATAAGCTG GCACCTTGAC GGTACCTAAC
CAGAAAGCCACGGCTAACTA CGTGCCAGCA GCCGCGGTAA TACGTAGGTG GCAAGCGTTA TCCGGAATTATTGGGCGTAA AGCGCGCGCA GGTGGTTTCT TAAGTCTGAT GTGAAAGCCC
ACGGCTCAACCGTGGAGGGT CATTGGAAAC TGGGAGACTT GAGTGCAGAA GAGGAAAGTG GAATTCCATGTGTAGCGGTG AAATGCGTAG AGATATGGAG GAACACCAGT GGCGAAGGCG
ACTTTCTGGTCTGTAACTGA CACTGAGGCG CGAAAGCGTG GGGAGCAAAC AGGATTAGAT ACCCTGGTAGTCCACGCCGT AAACGATGAG TGCTAAGTGT TAGAGGGTTT CCGCCCTTTA

GTGCTGAAGTTAACGCATTA AGCACTCCGC CTGGGGAGTA CGGCCGCAAG GCTGAAACTC AAAGGAATTGACGGGGGCCC GCACAAGCGG TGGAGCATGT GGTTTAATTT GAAGCAACGC
GAAGAACCTTACCAGGTCTT GACATCCTTT GACAACCCTA GAGATAGGGC TTCTCCTTCG GGAGCAGAGTGACAGGTGGT GCATGGTTGT CGTCAGCTCG TGTCGTGAGA TGTTGGGTTA
AGTCCCGCAACGAGCGCAAC CCTTGATTTTAGTTGCCATC ATTTAGTTGG GCACTCTAAG GTGACTGCCGGTGACAAACC GGAGGAAGGT GGGGATGACG TCAAATCATC ATGCCCCTTA
TGACCTGGGCTACACACGTG CTACAATGGA CGGTACAAAG AGCTGCAAGA CCGCGAGGTG GAGCTAATCT CATAAAACCGTTCTCAGTTC GGATTGTAGG CTGCAACTCG CCTACATGAA

GCTGGAATCGCTAGTAATCG CGGATCAGCA TGCCGCGGTG AATACGTTCC CGGGCCTTGT

TGAGCCAGCCGCCTAAAGG GGGAACAGA ATA

ACACCCCGCCCGTCCCCCCC CGAGAGTTTG TAACCCCCGA AGTCGGTGG GTAACCTTTT
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