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Nhém muc dich tuyén chon chung Bacillus thuringiensis (Bt) c6 hoat tinh chitinase cao va xac dinh
mot s6 diéu kién nudi cdy phu hop, nghién ctru tap trung vao phén lap, tuyén chon, dinh danh chiing
Bt c6 hoat tinh phén giai chitin tir dat trong rau tai xa Ba B¢, tinh Thai Nguyén va xac dinh diéu kién
nudi cdy phtt hop cho tong hop chitinase. Két qua nghién ctru da phan 1ap duoc 6 chung vi khuan co
kha néng phan giai chitin voi dudng kinh vong phan giai dat 0,54 - 2,35 cm va xéac dinh dugc chung
BT-16 c6 hoat dd chitinase manh nhat, dat 1,52 U/mL. Tt két qua nghién cuu trinh ty 16S rRNA,
ching BT-16 dugc dinh danh thudc loai Bacillus thuringiensis gv. thuringiensis va dat tén la Bacillus
thuringiensis gv. thurmgzenszs BT-16. Ching BT-16 ¢6 hoat do chitinase cao nhét, dat 17,51 U/mL
sau 3 ngdy nudi cay trong moi truong LB ¢6 b6 sung 1,5% chitin, 0,5% galactose ¢ nhi¢t d6 35°C va
pH = 7,0. Két qua nghién ctru cho thay, ching BT-16 c6 tiém nang tng dung dé san xuat thudc trir
sau sinh hoc phuc vu san xuét ndéng nghié€p an toan va bén viing.

Tir khéa: Bacillus thuringiensis, chitinase, nhiét dg, pH, nong dé chitin, nong dé galactose.

1. AT VAN BE

Hang nim, khoang 35% ning suat cdy trong
bi mat do dich bénh ma nguyén nhan chinh cta
ton that nay 1a do sau hai [1], do d6 kiém soat sau
hai luén rat duogc quan tam. Theo Bui Lan Anh va
cs (2018) [2], can thiét phai ddy manh hon nita
viéc nghién ctu va tng dung cac ché pham sinh
hoc dé dan thay thé cac tac nhan héa hoc, von
tiém an nguy co co tic dong xdu dén suc khoe
con ngudi, moi truong, can bang sinh thai va ting
kha niang khing thudc cua siu hai. Vi khuan
Bacillus thuringiensis Bt dugc xem nhu 1a mdt
loai thudc trir su sinh hoc ¢6 hiéu qua véi muc
d6 an toan cao [3] vi kha nang san sinh noi doc tb
[4, 5] 1am chét sdu ma khong anh huong dén sirc
khoe cua con ngudi va vat nudi, dong thoi bao vé
mdi trudng, gitp cAn bang sinh thai [6]. Trong
qué trinh gdy doc va diét sau hai, dé tao diéu kién
cho sy xam nhép cua tinh thé doc vao mang biéu
md, chitinase do Bt tong hop s& gép phan phéan
huy hang rao mang peritrophic (dugc ciu tao boi
thanh phan chinh 1a chitin) [7]. Hon nita, khi
chitin bi phan huy, sau hai c6 bé mit bén ngoai
chtta polyme nay c6 thé bi ton thuong nghiém
trong, tham chi tr vong [8].

O Viét Nam d3 c6 mot s6 nghién ctru vé kha
nang diét siu cua vi khuan Bt, nhu cong bd cta
Nguyén Viét Pha va Tran Thanh Thiy (2013) 9]
khi nghién ciru 4 ching vi khuan Bt vé kha ning
diét sau to, trong d6 chung P14 diét duoc 100%
s6 sau sau 3 ngay nhiém. Kha ning tong hop
chitinase cta vi khuan Bt, nhu céng bd cia Lé
Thi Mai va cs (2020) [10] nghién ctru vé 4 ching
vi khuan Bt (T1-T4), theo d6, & diéu kién nudi
cay thich hop, chung T3 thé hién duong kinh
vong phan gidi chitin cao nhat va dat 21,1 mm.
Do vay, muc dich cua nghién ctru ndy la phan lap
va tuyén chon dugc ching vi khuén Bt ban dia ¢
hoat tinh sinh chitinase cao lam tién dé cho
nghién ctru tao thudc trir sdu sinh hoc tmg dung
trong san xudt néng nghiép tai khu vuc mién nii
phia Bic.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru

Vit liéu nghién ctru 1a cdc miu dat trong
rau thu thap tai cac x6m Hong Thai, Nam
Thai, Gudc, Soi Vang va Y Na xa Ba Bé, tinh
Thai Nguyén.
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2.2. Phwong phap nghién ciru
2.2.1. Phdn Idp vi khudn Bt phén gidi chitin

Ttr 15 mAu dat trong rau thu thap tai xa Ba
B¢, tinh Thai Nguyén theo TCVN 7538 - 6:2010
[11], tién hanh phan 1ap vi khuan Bt theo phuong
phap cua Russell Travers va cs (1987) [12], 0,5 g
mau dat dugc pha loang bang nude muoi sinh 1y
dén 10 rdi 4 trong bé 6n nhiét & 80°C trong 3
phut dé loai bo céc té bao sinh dudng. Hat 50 pL
dich pha lodng ciy trai trén méi truong Luria
Bertani (LB) bd sung chitin véi thanh phan gom:
Tryptone 10 g/L, cao nAm men 5 g/L; NaCl 5 g/L;
chitin 0,5%; agar: 15 g/L; pH = 7,0. Sau do,
chuyén dia vao u ¢ 30°C trong 24 gid. Chon
khuan lac moc riéng ré&, lam thuan va cdy chdm
diém trén moi truong LB b6 sung 0,5% dich
huyén phi chitin. Sau 3 ngay nudi, xac dinh
duong kinh vong phan giai chitin bang cach
nhudm véi dung dich Lugol 1% [10]. Cac chung
tao vong phan giai chitin dugc danh gia dac diém
té bao, khuan lac, tinh thé va bao tr thong qua
nhudm Gram, nhuom Coomassie brilliant blue va
soi trén kinh hién vi quang hoc c¢6 do phong dai
1000 lan.

2.2.2. Xac dinh hogt tinh enzyme chitinase

Hoat tinh cua enzyme chitinase dugc xac
dinh theo Jabeen va Qazi (2014) [13] va Farag va
cs (2014) [14] cai tién. Chang tuyen chon duogc
nudi trong moi truong dich thé LB ¢6 bd sung
0,5% chitin véi toc do lic 180 vong/phut, & 30°C.
Sau 3 ngay nudi, dich 1én men dugc ly tam &
6.000 vong/phut trong 10 phut dé loai bo sinh
khéi. 0,5 mL dich ndi dugc tron véi 1 mL dich
huyén phu chita 1% chitin, @ trong 30 phat &
40°C. Sau d6 bd sung 0,5 mL NaOH IN vao hon
hop sau 1, gia nhiét dén 100°C va duy tri trong 3
phut dé dimg phan tmg. Dich sau phan tmg dugc
ly tim 5.000 vong/phut trong 5 phut dé loai bo
can. Hat 0,5 mL dich ndi cho vao ong nghiém
chta 1,5 mL DNS (3,5 - dinitrosalisylic axit)
dong thoi gia nhiét dén 100°C, duy tri trong 5
phut rdi 1am ngudi nhanh xudng nhiét d6 phong
va do do hap thu quang tai budc song 535 nm.
Cian c vao phuong trinh duong chudn cia
glucosamine - HC1 ¢6 ndng d6 tir 0 - 10 pmol/mL
bat mau véi thude thir DNS 1% tuong (mg véi gia
tri OD & budc song 535 nm ¢6 dang y = 0,139x +
0,0168 (R* = 0,995) s& tinh ra duoc luong

glucosamine trong mau. Mot don vi enzyme dugc
dinh nghia 1a lugng enzyme can thiét xtc tac su
hinh thanh 1 umol glucosamine trong mgt phuat &
pH = 7 va nhiét do 40°C.

2.2.3. Dinh danh ching vi khudn tuyén chon

Tach chiét ADN tong s6 cua sinh khéi ching
vi khuan tuyén chon theo phwong phap cua
Sambrook va Russell (2001) [15]. St dung cap
mdi 27F va 1492R [16] dé nhan trinh ty gen 16S
rRNA. Trinh ty gen 16S rRNA cta ching tuyén
chon dugc doc trinh tu thong qua hé thong
Applied Biosystems 3730 xI DNA analyzer st
dung Big Dye terminator cycle sequencing kit
v.3.1 (Macrogen, Han Qudc). Trinh tu gen 16S
rRNA ciia ching tuyén chon dugc so sanh véi dit
lidu cong bd trén EzTaxon [17]. So d6 pha hé cua
chung tuyén chon duoc xay dyng dwa vao trinh ty
gen 16S rRNA cua ching va cac loai gén nhat
thong qua phan mém MEGA 7.0 [18].

2.2.4. Nghién cuu anh huong cua pH moi
truong va nhiét do nuoi dén hoat tinh chitinase
ciia ching tuyén chon

Chung tuyén chon duoc nudi cay lic, téc do
180 vong/phut trong méi truong LB co bd sung
0,5% chitin v&i pH moi trudng tir 6,0 - 8,5 (budce
nhay 0,5); pH cta moi truong nudi cho hoat tinh
chitinase cua ching tuyén chon cao nhat duoc lua
chon dé tién hanh danh gia anh huong cua nhiét
d6 nuoi. Nhiét do nuoi dugc thiét ké tir 25 - 45°C,
bude nhay 5°C. Két qua & murc nhiét d6 cho hoat
tinh chitinase cao nhdt s& dugc chon cho cic
nghién ctru tiép theo.

2.2.5. Nghién ciru dnh huong ciia nong dé
chitin trong méi triong dén hoat tinh chitinase
ciia ching tuyén chon

Chung tuyén chon duoc nudi trong moi
truong LB ¢6 bo sung tir 0,5 - 2,5% chitin, budc
nhiy 0,5% trén may lic voi toc do lac 180
vong/phit ¢ nhi¢t d0 va pH phu hop da duogc
khao sat ¢ trén. Sau 3 ngay nu6i, thu dich 1én men
va xac dinh hoat do chitinase cua chung tuyén
chon trong moi truong nudi cay chira cac nong do
chitin nhu mo ta ¢ trén.

2.2.6. Nghién ciru anh hwéng cia nguon
carbon bé sung vio méi truong dén hoat tinh
chitinase ciia chiing tuyén chon

Str dung méi truong LB véi cac diéu kién
thich hop d3 duoc khao sat o trén, dong thoi bd
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sung cac nguén carbon, gém glucose, saccharose,
lactose, galactose, tinh bot tan, carboxymethyl
cellulose (CMC) véi nong d6 0,5%. Sau 3 ngay
nudi céy, x4c dinh hoat tinh chitinase ctia chung
tuyén chon trong mdi trudng nudi cdy chira cac
ngudn carbon duoc bod sung va lya chon ngudn
cacbon cho hoat do chitinase cao nhit.

2.2.7. Phuong phdp xit Iy s6 liéu

Tét ca cac so liéu thu thap 1a dai dién cua 3
thi nghiém 1ap lai. K& quéa thi nghiém duoc

phén tich phuong sai mét nhén td trén phan
mém JASP 0.19.3.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phén lap chiing vi khuan Bt phén giai
chitin

T 15 mau dat tréng rau tai xa Ba B¢, tir}h
Thai Nguyén, da phan 1ap duoc 6 chung vi khuan
co kha nang phan giai chitin va dugc md ta chi
tiét tai bang 1 va hinh 1.

Bang 1. Pic diém ciia cac chiing vi khuin phan giai chitin phén lap

Ky Hinh th; Puong kinh Sinh
A X inh thai \ A
TT | hi€u Nguf) n may bac diém khuan lac ) Gram vong phgn tinh
chiing tai xa Ba Bé t4 bao giai chitin thé
(D-d),cm
I | BT-1 | NaNidng | Lof Mautrangsta, | Hinhcduxp ) | j5e5 005 | -
bé mat nhan, co ria riéng ré
i Tron, mau trén~g Hinh aue xé
2 | BT-7 | KhudiLudng| kem, b& mit nhin, quexep | 4 0,547+ 0,02 -
A . chuoi
khong ria
T(bn, mau tréng stra, Hinh que xé
3 | BT-12| TotCon | bémitbong, khong nquexep 14204003 | +
: riéng ré
ria
Tron, mau trang Hinh que
4 | BT-16 | Pac Ngoi kem, bé mat bong, ngan xep + 2,35+ 0,05 +
khong ria chuoi
. Tron, mau tréng Hinh aue xé
5 | BT-21 | DPanMaiy | kem, bé mit nhin, c6 nquexep | 1,72+ 0,09 -
. riéng ré
ria
Tron, mau trang Hinh que x&
6 |BT-25 | KhauBan | kem,bé mit nhin SAUCEP 212014 | 4+
A riéng ré
kho, khong ria

Ghi chii: Trong ciing mét cot, cdc sé6 mii giong nhau, thi khéng cé suw khdc nhau véi mirc ¥ nghia o
=0,05; “+7: Gram duwong/Sinh; “-": Khong sinh; “£”: D¢ léch chuan.
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O-sa_
A T

C

Hinh 1. A - Kha nang phan giai chitin cia 6
chiing méi phén 1ap dwoc; B - Hinh thai khuin
lac ciia chiing BT-16; C - Hinh dang té bao va
tinh thé cia ching BT-16

Thong tin tir bang 1 va hinh 1 cho théy, trong
6 ching vi khuan c6 kha ning phan giai chitin, co
4 chung thuéc nhém Gram duong, té bao hinh
que, khuan lac ¢6 dang hinh tron, mau tring kem
hoic tréng stra, bé mit bong hodc nhan, 4 ching
khong c6 ria va tao tinh thé doc. Puong kinh
vong phan giai chitin cia cac chung dao dong
0,54 - 2,35 cm, trong do, ching BT - 16 tao vong
phan giai chitin ¢6 duong kinh 16n nhat dat 2,35
cm. Céc ching sinh tinh thé gom BT - 7, BT - 12,
BT - 16 va BT - 25 dugc st dung cho cac nghién
ctru tiép theo.

3.2. Tuyén chon chiing vi khuan Bt c6 hoat
tinh chitinase cao

Két qua danh gia hoat tinh enzyme cua 4
chung Bt nghién ctru thé hién tai hinh 2 cho thay,
cic gia tri hoat tinh déu tuyén tinh véi duong
kinh vong phén giai chitin da trinh bay & bang 1.
Trong do, chung BT-16 c6 hoat tinh chitinase cao
nhét, dat 1,52 U/mL, cao hon ching Bt (MS3)
duoc cong bd boi Kamil va cs (2007) [19] va
tuong duong voi hoat tinh chitinase ctia chung
HPO02 dugc Tran Thi Hong Hanh va cs (2020)
[20] xac dinh dat 1,47 U/mL. Theo Lé Thi Mai va
cs (2020) [10], nhimg chung vi khuin Bt co

dudng kinh vong phan gidi chitin > 2,0 cm thi
duoc xép vao nhom co6 hoat tinh chitinase manh.
Chung BT-16 s& dugc lya chon dé tién hanh céac
nghién ctru tiép theo.

1,52a 40,02
139k + 0,03

se (U/mL)

' 081¢20.06
) 0,33d + 0,04
o

1

BT-7 BT-12 BT-16 BT-25

Hoat tinh chitina
I

Ky hiéu ching

Hinh 2. Hoat tinh chitinase ctiia 4 ching vi
khuin Bt nghién ciru

3.3. Pinh danh ching BT-16

Két qua so sanh trinh tu gen 16S rRNA
(kich thudc 1469 bp) cua chung BT-16 véi dir
liéu loai chuan coéng bd trén EzBioCloud cho
thdy chung BT-16 thé hién mirc d6 tuong dong
cao nhat (100%) v&i Bacillus thuringiensis gv.
thuringiensis ATCC 10792" (ACNF01000156),
99,18% véi Bacillus toyonensis BCT-7112"
(CP006863), 98,71% v61 Bacillus paramobilis
BML-BC017" (MW674728) va tir 96,84-98,64%
v6i cac loai khac thudc chi Baciilus (Bang 2). So
d6 pha hé tai hinh 3 cho thiy ching BT-16 sap
xép thudc chi Bacillus va xép cung nhanh véi
Bacillus thuringiensis gv. thuringiensis ATCC
107927 (ACNF01000156). Vi tri ciia chung BT-
16 va Bacillus thuringiensis gv. thuringiensis
ATCC 107927 khéc biét voi cac loai khac thude
chi Bacillus. Tu dir li€u phan tich trén, chung
BT-16 duoc xac dinh 1a Bacillus thuringiensis
gv. thuringiensis [21] va dat tén la Bacillus
thuringiensis gv. thuringiensis BT-16.

Bing 2. Trinh tw gen 16S rRNA ciia chiing BT-16 dwoc so sanh véi cic lodi gin nhat

Loai gin nhit Ml’IcA do tuong | SO ngcle(?tide
- dong (%) sai khac
Bacillus thuringiensis gv. thuringiensis ATCC 10792
& (ACI%IFOIOOO{g%) 100,00 0/1469
Bacillus toyonensis BCT-7112" (CP006863) 99,18 12/1469
Bacillus paramobilis BML-BC017" (MW674728) 98,71 19/1469
Bacillus pacificus EB422" (KJ812450) 98,64 20/1469
Bacillus albus N35-10-2" (MAOE01000087) 98,35 22/1469
Bacillus luti TD41" (MACI01000041) 98,36 23/1469
Bacillus sanguinis BML-BC004" (MW674727) 98,37 25/1460
Bacillus dicomae MHSD28" (MN029053) 98,39 28/1469
21
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Y X Mtrc d6 tuon SO nucleotide
Loai gan nhat dong (%) | sai khic
Bacillus basilensis 403507-21" (GCA_921008455.1 1) 98,40 29/1458
Bacillus cereus ATCC 14579" (AE016877) 98,12 30/1469
Bacillus wiedmannii FSL W8-0169" (LOBC01000053) 97,75 33/1469
Bacillus tropicus N24" (MACGO01000025) 97,08 43/1469
Bacillus hominis BML-BC059" (MW674729) 97,01 44/1469
Bacillus proteolyticus TD42" (MACHO01000033) 97,05 45/1469
Bacillus paranthracis Mn5" (MACE01000012) 96,87 46/1469
Bacillus nitratireducens 4049" (KJ812430) 96,86 47/1469
Bacillus fungorum 17-SMS-01"7 (MG601116) 96,84 48/1469

56 izrﬂhfs paramobilis BML-BCO17T (MW674728)
Bacillus hominis BML-BC039T (MW674729)

{Baﬂ'ﬂm toyonensis BCT-T112T (CP006863)

-1
I (=]

Bacillus pacificus EB422T (K1812450)
BT-16

SjBasfHus thuringiensis gv. thuringiensis ATCC 107927 (ACNF01000136)

Bacillus proteolyticus TD42T (MACH01000033)

Bacillus fimgorum 17-SMS-01T (MG601116)

Lo}
[+]

Bacillus wiedmannii FSL W8-0169T (LOBC01000033)
Bacillus sanguinis BML-BC004T (MW674727)
Bacillus basilensis 403507-21T(GCA_921008435.1)

Al Bacillus Turi TD41T (MACI01000041)

Bacillus dicomae MHSD28T (MN029033)

A\ Bacillus albus N35-10-2T (MAOE01000087)

L Bacillus cereus ATCC 145797 (AE016877)

L Bacillus tropicus N24T (MACG01000025)

Bacillus nitratireducens 40497 (KJ812430)
75\ Bacillus paranthracis MoST (MACE01000012)

Hevndrickyia coagulans NBRC 125837 (AB271752)

—
00050

Hinh 3. So' d6 pha h¢ ciia BT-16 véi cAc loai nhat nhit dya vao trinh tu gen 16S rRNA
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3.4. Anh huong ciia pH mdi truong va nhiét
d0 nudi dén hoat tinh chitinase ciia BT-16

pH ciia moi truong nudi cdy anh huong dén
kha ning hap thu mot sd ion va tinh thAm cua
mang té bao vi khuan, tir d6 hd trg sy phat trién
cua té bao va san xudt enzyme [20].

Két qua nghién ciru anh hudng ctia pH moi
truong dén hoat do chitinase trinh bay tai hinh 4
cho thay trong diéu kién pH = 7,0 chung BT-16
c6 hoat tinh chitinase cao nhit dat 1,52 U/ml
tuong déng vai mot sd két qua nghién ctru vé pH
thich hop cho vi sinh vat tong hop chitinase. Pao
Thi My Linh va cs (2022) [22] cho biét hoat do
chitinase ciia ndm mbc Aspergillus sydowii cao
nhit dat 2,996 U/mL khi pH moi truong bang 7.0.
Cong bd ctia Eman (2012) [23] vé hoat do
chitinase cua Bacillus thuringiensis NM101-19
thé hién manh nhat & pH = 7,0 dat 1,28 U/mL.
Nawani va cs (2002) [24] bao cdo rang hoat do
chitinase cua Microbispora sp. V2 dat gia tri cao
nhat khi nuéi ciy ¢ pH = 7,0.

18
16 1,522 0,02

141b£0,01  143b£00 1.39h &
14
12 1,16¢.4 0,06
0.89d +

08
06
04
02

0

' pH

{U/mL)

chitinase

Hoat tinh

Hinh 4. Anh huéng ciia pH méi truéng dén
hoat tinh chitiinase ctia chiing tuyén chgn

4

1,72a£0,7
S 131003

1.52b+0.03 0,01
I I I 0.45d 0,03

250 00 350 400 450
Nhiét dd (°C)

(UF/mill)

i

Hoat tinh chitinase

Hinh 5. Anh hwéng ciia nhi¢t d6 nudi dén hoat
tinh chitiinase ciia chiing tuyén chon.

Két qua trinh bay ¢ hinh 5 vé& anh huong cua
nhiét d6 dén hoat tinh chitinase cho thay, nhiét do
35°C thich hop nudi ciy ching BT-16 dé thu
dugce chitinase cao nhat, dat 1,72 U/mL, cao hon
so voi cong bd cua Eman (2012) [23] khi nghién

ctru chung Bacillus thurigiensis NM101-19, theo
do6 hoat tinh chitinase thé hién cao nhat khi nuoi
cay & 30°C va thap hon so v4i cong bd cua

Shanmugaiah va cs (2008) [25], theo d6 chitinase

do Bacillus laterosporus MML2270 tong hop dat
t61 wu & nhiét d6 40°C. Ly do c6 khac biét vé anh
huong cua nhiét do thich hop dén hoat tinh
chitinase c6 thé 1a do dic diém khac nhau cua

chung gidng nghién ctru hoat tinh [26].

3.5. Anh huwéng cia nong dd chitin va
nguon carbon bd sung trong méi trwong dén
hoat tinh chitinase ctia chiung BT-16

Nong d6 chitin 12 mot yéu té quan trong vi

no6 c6 kha nang kich thich san sinh chitinase &

mot s6 vi sinh vat [27]. LB 1a méi trudng nghéo
ngudn dinh dudng carbon. Trong khi d6, mot s6
nghién ciru trude day di ching minh ring, viéc
bd sung ngudn carbon di gitip ting cudng hoat
tinh chitinase cua vi sinh vat [23, 27, 28]. Két
qua nghién ctru anh hudng cia ndng do chitin
va mot sb ngudn carbon bd sung vao méi
trudng nudi cdy chang BT-16 thé hién tai hinh
6 va hinh 7.

]

36a 0,06

238h£0,04
I I 2122003
25

"\‘unp dmln tin (%)

191d£0,01

1726002 I
03 10

Hinh 6. Anh hwéng ciia nong d9 chitin dén hoat
tinh chitinase ctia chiing BT-16

nl.)

at ti ILIl
(L

7
20 1751a0,11

15 13.38b£0.06

9250 0.4
68242003
3656004 43"“.—“—”-‘ I

Tinh bét tan CMC

]

L

Usm
o

Hoat tinh chitinase
(U

Glucose Saccharose Lactose (alactose

Nguon carbon

Hinh 7. Anh huéng ciia ngudn carbon dén hoat
tinh chitinase ciia ching BT-1

Hoat tinh chitinase cia ching BT-16 tang ty 1€

thuin véi néng do chitin duoc bd sung vao moi

truong (Hinh 6), diéu nay chimg to hdu hét hé

thong phén giai chitin ctia vi khuan déu c6 thé cam
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tmg [29]. Tuy nhién, khi ndng d¢ chitin vuot
ngudng 1,5% thi hoat tinh enzyme chitinase giam.
Diéu nay phu hop véi cong bd clia Gupta va cs
(1995) [30] va Eman (2012) [23], khi bao c4o ring
hoat tinh chitinase cua Streptomyces viridificans
va Bacillus thurigiensis NM101-19 dat t6i vu voi
moi truong duoc bd sung 1,5% chitin. Nong do
chitin 1,5% b6 sung trong moi trudng s& duoc lua
chon dé danh gia anh hudng cta ngudn carbon bd
sung dén hoat tinh chitinase ctia ching tuyén chon,
két qua dugc thé hién tai hinh 7.

Két qua hinh 7 cho thay, ngudn carbon b
sung vao moi trudng gilp tdng cuong hoat tinh
chitinase cua ching BT-16 véi mirc do khac
nhau, trong d6, glucose ting cuong hoat tinh
chitinase ctia BT-16 thap nhat, dat 3,65 U/mL va
galactose cao nhat, dat 17,51 U/mL. Hoat tinh
chitinase ctia chung BT-16 trong mdi trudng bd
sung galactose duoc ting cuong gip hon 7 lan so
v6i moi truong khong bd sung va cao hon nhiing
cong thic con lai & mirc ¢6 ¥ nghia thong ké. Két
qua nay ciing phi hop véi cong bd ciia Eman
(2012) [23] khi danh gia anh huong cua cac
ngudn carbon dén hoat tinh chitinase cua hai
ching Bacillus thuringiensis NMI101-19 va
Bacillus licheniformis NM120-17, theo do, trong
cac ngudn carbon duoc khiao sat, galactose 1a
ngudn carbon pht hop nhat dé 2 chiung Bacillus
nghién clru tang cuong hoat tinh chitinase lan
luot gép tir 5 dén 8 1an so v6i ddi ching.

4. KET LUAN

T 15 mau dat tréng rau tai x3 Ba Bé, tinh
Thai Nguyén da phan 1ap dugc 6 chung vi khuan
c6 kha nang phén giai chitin, trong dé chung ky
hiéu BT-16 san sinh tinh thé doc, c6 duong kinh
vong phan giai chitin dat 2,35 cm va c6 hoat tinh
chitinase dat 1,52 U/mL. Chung BT-16 dugc dinh
danh thudc loai Bacillus thuringiensis gv.
Thuringiensis va dugc dat tén 1a Bacillus
thuringiensis gv. thuringiensis BT-16. Ching vi
khuén BT-16 thé hién hoat tinh chitinase cao nhét
dat 17,51 U/mL sau 3 ngay nudi cdy trong moi
truong LB c6 bd sung 1,5 % chitin, 0,5 %
galactose ¢ diéu kién nhiét d6 35°C va pH 1a 7,0.
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ISOLATION AND SELECTION OF Bacillus thuringiensis STRAINS PRODUCING
CHITINASE FROM VEGETABLE SOIL IN BA BE COMMUNE,
THAI NGUYEN PROVINCE

Tran Van Chi ', Nguyen Thanh Hai 2
"University of Agriculture and Forestry, Thai Nguyén University

? Vietnam National University of Agriculture
Abstract

With the aim of selecting Bacillus thuringiensis (Bt) strains exhibiting high chitinase activity
and determining suitable culture conditions, this study focused on the isolation, selection,
and identification of chitin-degrading Bt strains from vegetable-growing soils in Ba Bé
commune, Thai Nguyén province, as well as on the determination of appropriate culture
conditions for chitinase production. The results showed that six bacterial strains capable of
chitin degradation were isolated, with clearance zone diameters ranging from 0.54 to 2.35
cm. Among them, strain BT-16 exhibited the highest chitinase activity, reaching 1.52 U/mL.
Based on 16S rRNA gene sequence analysis, strain BT-16 was identified as Bacillus
thuringiensis gv. thuringiensis and designated Bacillus thuringiensis gv. thuringiensis BT-
16. Under optimal conditions - cultivation for 3 days in LB medium supplemented with 1.5%
chitin and 0.5% galactose at 35°C and pH 7.0 - strain BT-16 achieved the highest chitinase
activity of 17.51 U/mL. These findings suggest that strain BT-16 has strong potential for
application in the production of biological pesticides, contributing to safe and sustainable
agricultural production.
Keywords: Bacillus thuringiensis, chitinase, temperature, pH, chitin concentration,
galactose concentration.
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