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Phén I3, tuyén chon chiing Bacillus ¢6 kha ning phong tri sau dau den
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Tom tit:

Tinh Bén Tre c6 dién tich trong dira 16n nhit ca nuwéce, hon 79.000 hecta. Tuy nhién, loai cAy nay dang bi gy hai béi
siu dau den (Opisina arenosella Walker), anh hwéng nghiém trong dén ning suit ciy dira tai tinh Bén Tre. Trong
nghién ciru nay, tir 32 miu dat dwgc thu thap & khu vue dit virom dira va dat khong canh tic l1du nim tai tinh Bén
Tre da phan lap dwoc 96 chiing vi khuan Bacillus, va da sang loc dwge 30 chiing sinh chét hoat ddng bé mit sinh hoc.
Trong do, chung vi Khuén Bacillus amyloliquefaciens subsp. plantarum B9.10 va Bacillus velezensis D13 ¢6 kha nang
gay chét sau dau den voi hi¢u Iye 1an lwot 13 100,00 va 86,67% sau 24 gio' theo ddi. Phan tich ham lwong surfactin
bang phuwong phap sac ky 16ng khdi pho UPLC-MS/MS cho thiy, ci hai chiing vi khuin Bacillus déu c6 sw xuit hi¢n
ciia hoat chat surfactin, chiing Bacillus amyloliquefaciens subsp. plantarum B9.10 dat ham lwong surfactin 13 0,60
mg/g va chung Bacillus velezensis D13 dat ham luwgng surfactin la 0,42 mg/g.

Tir khéa: Bacillus, ciy dira, chit hoat ddng bé mit sinh hoc, Opisina arenosella Walker, sdu dau den, surfactin.
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Abstract:

Ben Tre province has the largest coconut growing area in the country, more than 79,000 hectares. However, this tree
species is being damaged by the black-headed caterpillar (Opisina arenosella Walker), seriously affecting coconut
tree productivity in Ben Tre province. In this study, from 32 soil samples collected in coconut garden areas and
perennial uncultivated land in Ben Tre province, 96 Bacillus spp. strains were isolated and 30 biosurfactant strains
were screened. Among them, the bacterial strain Bacillus amyloliquefaciens subsp. plantarum B9.10 and Bacillus
velezensis D13 are capable of killing black-headed worms with an effectiveness of 100.00% and 86.67%, respectively,
after 24 hours of monitoring. Analysis of surfactin content using ultra-performance liquid chromatography-mass
spectrometry (UPLC-MS/MS) showed that both strains of Bacillus spp. all have the presence of the active ingredient
surfactin, strain Bacillus amyloliquefaciens subsp. plantarum B9.10 reached a surfactin content of 0.60 mg/g and
strain Bacillus velezensis D13 reached a surfactin content of 0.42 mg/g.

Keywords: Bacillus, biosurfactant, black-headed caterpillar, coconut tree, Opisina arenosella Walker, surfactin.
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1. Dat van de

Tinh Bén Tre ¢ dién tich tréng dira 16n nhét ca nudc, tinh dén
hét quy 1/2024, tong dién tich dira toan tinh khoang 79.078 hecta,
ting 1,36% so voi cung ky. Tuy nhién, nhiéu vuon dira ¢ tinh Bén
Tre dang bj thiét hai rét nang boi sau dau den (Opisina arenosella
Walker), tir dau ndm dén nay tong dién tich vuon dira bi nhidm sau
dau den trén 388 ha. Liiy ké dién tich nhiém sau du den trén vuon
dira tir trude dén nay trén 2.680 ha [1].

Sau dau den c6 tén khoa hoc 14 Opisina arenosella Walker 1
loai sau ban dia va c6 thé duoc tim thfiy rong rai 6 khu vuc Nam A
va Pong Nam A [2]. Sdu an minh dudi bé mit la dé an chat diép
luc ctia 14 va tao thanh mang to & mat dudi cua 14, din dén viéc
phun thubc bao vé thyc vat khong dat hiéu qua [3]. Bén canh do,
viée dung thude bao vé thuc vt nguon gde hod hoc con anh hudng
dén ste khoe con nguoi, gy hién tuong khang thube, anh huong
dén moi trudng, gdy mat can bang sinh thai.

Ngay nay, viéc su dung cac chung vi sinh vat c6 kha nang dit
sau dugc xem la mot bién phap hiéu qua va co tiém nang trong
tuong lai. Trong d6, nhiing loai vi khuan thudc chi Bacillus co
kha ning tong hop chat hoat dong bé mat sinh hoc ¢4 tic dung
kiém soat con tring hodc abi khang voi mot sb ndm bénh, vi
khuan gdy hai cho cdy trong. Cac chat hoat dong bé mat sinh hoc
duoc hinh thanh boi mot s6 lipopeptide va polyketide bao gom
iturin, fengycin, surfactin, bacyllomicin, bacillaene, macrolactin
va difficidin. Trong tat ca cac lipopeptide, surfactin ¢6 hoat tinh
diét con tring manh nhét c6 thé anh huong dén cac b khac nhau
nhu bg canh déu Homoptera; bo canh vay Lepidoptera, va bo rudi
Diptera [4-8]. Mt s6 nghién ciru ngoai nude ciing da cong b mot
s6 loai vi khudn Bacillus sinh tong hop hoat chét surfactin déu co
tac dung kiém soét sau hai cdy trong. Theo nghién ciru ciia L. Assié
va cs (2002) [7] cho thdy, hoat chat surfactin Cl14 va CI5 duge
chiét xuét tir ching Bacillus subtilis S499 voi ndng do 100 ppm da
gay ty I¢ tir vong & m01 duc qua truong thanh tuong (mg 14 85,4 va
92,6% sau mot ngay tiép xic; kha nang trc ché xuét hién rudi con
F1 cua surfactin C14 va C15 lan lugt 13 79,8 va 91,3%. Hoat chit
surfactin duoc chiét xudt tir ching Bacillus subtilis subsp. subtilis
(VCRC B471), ¢ hiéu qua diét mudi Anopheles stephensi & giai
doan 4u tring va nhong [8].

Do véy, myc tiéu nghién ctru nay 1a phan lap va tuyén chon
duoge mot sd chung vi khuan Bacillus sinh hoat chét surfactin co
kha ning gy chét sau dau den. Két qua nghién ciru nay 1a tién dé
dé tao ché pham sinh hoc phong tri su du den gay hai cdy dira
tai tinh Bén Tre.

2. Doi tuong va phuong phap nghién ciiu
2.1. Déi twong
- Sau du den duoc thu thap tai vuon dura tai tinh Bén Tre.

- 32 miu dt dugc thu thap ¢ khu vyc dat vuon dira va dat
khong canh tac 1au nm tai tinh Bén Tre. Dung t0i nilon khir tring
san thu mau dat ¢ nhimg goc dira phat trién khoe manh trong nhitng
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vuon dira b dich hai sau dau den va dat thudc viing dat ty nhién trén
dia ban tinh Bén Tre, vi trf 1y mAu: 0-10 cm 16p dét bé m3t dudi 16p
14 muyc. Ng0a1 thi ghi rd cac thong tin: mau, ngay liy miu, noi 1ay
mau. Mau duoc mang v& phong thi nghiém, bao quéan trong diéu
kién lanh 4°C cho dén khi sir dung.

2.2. Phuwong phdp nghién ciru

Phan ldp cc ching vi khudn Bacillus tie mau dat thu thip
dwoc tai tinh Bén Tre: Can 10 g dat mau cho vao binh thiy tinh
chira 90 g nudc cat vo tring (thuc hién trong ti cy vo tring)
lic déu. Sau d6, binh thiy tinh chira miu dat dwoc dun cach
thuy & nhiét d 80°C trong 15 phut dé loai bo té bao sinh dudng
chi giit lai nhirng chiing c6 sinh bao tir &é chon loc va lam thuin
Bacillus. Phan lap bang phuong phap pha lodng va cy trai trén
dia petri co chira méi truong Luria Bertani (LB) agar, nudi cdy
37°C trong vong 24 gio. Chon khuan lac dic trung Bacillus va
cdy chuyén nhiéu lan dé lam thuan. Cac ching thuan duoc bao
quan ¢ nhiét d6 -80°C. Céc chung vi khudn dugc dinh danh so
b6 dua trén dic diém hinh thai (khuan lac va té bao), dic diém
sinh ly, sinh hoa [9].

Sang loc cdc ching vi khudn Bacillus cé kha ndng sinh chit
hoat dgng bé mat sinh hoc: Pinh tinh kha ning tao cht hoat
dong bé mat sinh hoc duge thu nghiém béng cach su dung moi
truong Nutrient Broth (NB). Céc chung Bacillus dugc nudi ciy
trong binh nudi cdy co chtra 20 ml NB va dugc 1 trong 48 gio ma
khong can lic, nhiét do 37°C. Su hinh thanh mang sinh hoc trén
bé mit cia moi truong 1a dau hiéu cua qué trinh san xudt chat
hoat dong bé mat sinh hoc [10].

Bdnh gid kha nang phong tri sdu dau den ciia cdc ching vi
khudn Bacillus riéng 1é & quy mé phong thi nghiém: Bo sung 5
ml dich tang sinh vi khuan Bacillus dat mat d 10° CFU/ml (OD
600 nm=0,1) vio 95 ml mi truong LB 1ong va dugc nudi cdy lic
(250 rpm) ¢ 37°C trong 48 gid. Sau 48 gio dich 1én men dugce thu
nhan bang ly tim & 6.000 vong/phit trong 15 phut [11].

Sau dau den 2-5 ngay tudi dugc khir tring so b bing nude
cat vo tring va phan vao cac hop nhwa, mbi hop 15 con, céc hop
nhya c6 chira 14 dira tuoi va sau dau den, dich nudi céy cc ching
vi sinh da loai té bao duogc phun Ién bé mit sdu dau den vé6i thé
tich 2,0 ml/hop. Mau dugc dé ¢ diéu kién nhiét do 28-30°C va
theo doi tinh trang sau dau den sau 6, 12, 18, 24 gi. Mdi hop
nhya tuong tng voi 01 nghiém thire thi nghiém (01 chung vi
khuén), mdi nghiém thire dugce lap lai 03 lan. Thi nghiém déi
chimg dugc xir ly bang nudc cit vo tring.

Hiéu lyc tiéu diét sau dau den cta chung vi nam dugc tinh
theo cong thitc W. Abbott (1925) [12]:

T
x 100

C —
E(%) =

trong do: E: hiéu luc cua dich chiét tinh theo (%); C: s6 con tring
song ¢ nghiém thue doi chiing; T: s6 con trung song 6 nghiém
thitc ¢6 xtr 1y vi khuan.
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Pinh danh ching vi khudn da dwoc tuyén chon: Céc ching
vi khuén ¢6 kha nang phong tri sau dAu den duoc dinh danh bé“lng
phuong phap sinh hoc phan tir. Cic mau DNA chiét xudt tir vi
khuan duoc st dung dé khuéch dai trinh tu gen 16S tRNA bé“mg
PCR véi cap mdi 27F: 5'-GAGAGTTTGATCCTGGGCTCAG-3
va 1492R: 5-GGTTACCTTGTTACGACTT-3. Chu trinh phan
{mg PCR gom: Bién tinh ban dau ¢ 94°C trong 4 phut, 30 chu ky
94°C trong 40 gidy, bat cip 56°C trong 50 gidy, kéo dai 72°C trong
100 gidy va budc cudi cing 6 72°C trong 10 phut. San phdm PCR
duoc tinh sach bﬁng kit thwong mai va dugc gidi trinh ty béng
phuong phap Sanger [13]. Trinh ty gen 16S rRNA dugc phan tich
so sanh véi dir licu ¢ trén GenBank str dung cong cu BLAST.

Xdc dinh hoat chdt surfactin c¢6 trong ching vi khudn tuyén
chon: Mau dich vi khuan Bacillus tuyén chon sau khi tang sinh
trong 48 gi0, nhi¢t d§ 37°C dugc ly tim ¢ tde do 6.000 vong/phut
trong 15 phut dé thu phan dich ndi khong co té bao (CFS). Mot
phan ciia CFS duoc axit hoa dén pH 2,0 bang HCI 6 N trong cac
ng nhya da duoc can trude, dé qua dém ¢ 4°C, sau do ly tim &
6.000 vong/phut trong 15 phut. Sau khi ly tim, phan ndi phia trén
duoc loai bo va két tiia dugc hoa tan trong metanol nguyén chit ty
18 (1:10) (w/v). Dich chiét metanol duogc loc qua gidy loc whatman
(11pm), sau d6 lam bay hoi dén cin bang thiét bi ¢6 quay chan
khéng. Can dugc hoa tan trong metanol va duge do bang hé thong
sic ky 1ong khéi phd UPLC-MS/MS. Mdi thi nghiém ldp lai 3 ln,
moi 1an twong tmg 01 méau [14].

2.3. Phwong phdp xik Iy sé liéu

Dung phan mém excel dé xir 1y cac so lidu. Cac s6 liéu ghi
nhan duoc xir Iy thong ké biang phuong phap One-Way ANOVA
trén phan mém Statgraphics phién ban 19.

3. Két qua va ban luan

3.1. Két qud phén Igp va sang loc cdc chiing vi khudn cé tiém
néng phong tri siu dau den hai cy dira

Phdn Idp va lam thudn: Sau khi phan 1ap 32 mau dét trong dira
va dat khong canh tac ldu ndm ldy tai 16 diém trén dia ban tinh
Bén Tre thu dugc 96 ching vi khuan phan lap dugc co dic diém
hinh thai khudn lac giéng v6i vi khuan thudc chi Bacillus nhu:
khudn lac tron, ¢6 cic mau nhu tring nga, tring sita, tring duc,
vang, vang nga, x4m, ria tron déu, luon song hodc ring cua (hinh
1). Trong 96 chung vi khudn phan 1ap duoc ¢6 30 mau ¢6 khudn
lac méu trang nga (chiém 31,25%), 15 mau ¢6 khuan lac mau tréng
stra (chiém 15,63%), 22 mau c6 khuan lac mau tre‘ing duc (chiém
22,92%), 10 mau c6 khuan lac mau vang (chiém 10,42%), 17 mau
¢6 khuan lac mau vang nga (chiém 17,71%) va 2 mau ¢6 khuan lac
méu xam (chiém 2,08%). Mét d¢ vi khuan Bacillus phan lap trong
hai nhém dét co su chénh 1éch 16n (dét canh tac dua: 1,8*10°-
2,7%10° CFU/g dat; dat khong canh tac lau nam: 2,1%103-5,6%10
CFU/g dat) (bang 1).
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Bang 1. Mat do vi khuan trong mau dat thu nhan tai tinh Bén Tre.

Mit dg S6 chiing
Thirty  Dia diém Iy miu Loai dit vi khudn phén 13p
(CFU/gddt)  duge
Xa An Ngai Trung, Ba Tri ooa o
! PWRIN 106304 9E  Darongdin L8™0 3
) Xa An Ngi Trung, Ba Tri Diit khong canh tic 2 1#0F 6
10°04'31.6"N 106°31°35.4°E Jéu nim '
Xa Phu Phyng, Chg Lach Rudl g (0
3 10°16242°N 106°02°459°E it trong dia 26%10 4
’ Xi Vinh Thanh, Cho Lach Dit khong canh thc A .
10°12°03.4°N 106°13'11.7°E J4u nim '
X Phu Dic, Chau Thanh o
h Lo -
8 10°17°39.9°N 106°18'47.0°E Dat rong dira M0 6
; X Tuong Pa, Chau Thanh Dit khong canh thc A ;
10°17°39.9°N 106°1847.0°E l4u nim '
X Thanh An, Mo Cay Bic fox -
7 CI0S4TN 06018065 Do rongdia 20 )
] X Phude My Trung, Mo Cay Bic ~ Dét khong canh téc Sl ;
10°11°02.1°N 106°16°07.2°E 4u ndm '
Xa Thuan Dién, Giong Trom Qo a1
’ 10°11°05.2°N 106°24°40.7°E it trong dia 270 s
10 Xa Phucc Long, Gidng Trom Diit khong canh thc 4940 8
10°0848.0"N 106°24’50.8E Jéu nim '
Xa Loc Thuan, Binh Dai . h
L 101 1L8°N 106734°25.6°F BT T 7
0 Xa Thfn Laj, Binh Bal, . }?at k}long canh tac 394107 8
10°12'58.0°N 106°31°50.9°E l4u nim
Xa An ién, Thanh Phi "
) 6 it trone du *()
3 9°SE000N 106°35°17.5° it trong dia 760 3
" Xa B’mh 'l:hanh, Th@.l,lh Ph}l E?at lihong canh tac 56410 6
9°54°53.9°N 106°30°37.6°E J4u nim
Xi Binh Pha, TP. Bén Tre Bl .
5 CWSIN IO aE  Daiongdia 360 *
16 Xa MY Th{t{lh, TP. Bel’l Tre” i?at k'hong canh tac 45#06 7
10°11°53.7°N 106°2448.1°E Jéu nim
9

(B)

Hinh 1. Khun lac ching vi khuan Bacillus B9.10. (A) Trén méi trudng
LB-Agar sau 48 gi&» nudi cay; (B) Dai thé & vat kinh 10X.

pé xdc dinh cdc chung c6 kha nang 1a Bacillus, 96 chung vi
khuan sau khi lam thuan duoc kiém tra cac dac tinh sinh hoa. Két
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Bang 2. Két qua thir nghiém sinh héa ctia cac chung vi khuan
Bacillus phan Iap tir mau dét.

Thirtw  Thi nghiém sinh héa Cdc chiing vi khuén phan 13

Gram
Sinh ngi bio tir (endospore)

1

2

3 Voges-Proskauer
4 Methyl Red

5 Sinh oxidase
6

7

8

9

+ i+

Sinh catalase
Sinh indole
Sinh citrate +

Lén men duong Lactose

10 Lén men duong Saccharose

11 Lén men duong Maltose
12 Tang truong trong moi truong NaCl 7%
13 Pht trién & 50°C
14 Kha nang di dong
15 Phan giai tinh bt
Ghi chu: (+): dwong tinh; (-): &m tinh.

+ i+

Hinh 2. Két qua kiém tra sinh héa ctia chiing vi khuan Bacillus phan lap
tlr mau dat. (A) Nhuom gram; (B) Phan giai tinh bot; (C) Kha nng hinh thanh
ndi bao tl; (D) Kha nang di dong; (E) Sinh catalase; (F) Sinh oxidase; (G) Sinh
indole; (H) Voges-Proskauer; (I) Methyl Red; (J) Lén men dwdng lactose; (K)
Lén men dwdng maltose; (L) Lén men duwdng saccharose; (M) Sinh trudng &
50°C; (N) Sinh trwéng trong méi trwdng chira 7% NaCl; (O) Sinh citrate.
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qua ¢ bang 2 cho thiy, 96 ching vi khuan bit mau tim chimg
to cac chung vi khuan gram dwong, c6 kha ning sinh bao ti,
c6 enzyme catalase gitip phan giai H,0, thanh H,O va O, Xuét
hién phtrc hgp mau tim hodc xanh dam ¢ thtr nghi¢ém oxidase, c6
kha nang di dong trong méi truong thach mém cé 50 ppm TTC
(Tripheny! tetrazolium chloride), cac chung déu c¢6 kha ning sir
dung saccharose va maltose lam nguon carbon dong thoi khong
thé 1én men dudng lactose. Trong thir nghiém Voges-Proskauer va
céc thir nghiém con lai cho két qué chc ching vi khuan déu c6
khd ndng tao ra acetoin trong mdi truong glucose-phosphate, ting
truong tot & nhiét do 50°C, chiu duogc nong d6 mudi 7% va phan
huty tinh bot dong thoi bién dudng citrate.

Dua theo khoa phan loai Bergey cho thiy 96 ching vi khuin
phén 13p tir cic mau dat c6 ddc diém thudc chi vi khuan Bacillus
(hinh 2) [15]. Két qua nay phu hop v6i mot s nghién ctru da cong
b6 v& dic diém hinh thai va dic tinh sinh hoa cua céc ching vi
khuan Bacillus [16, 17].

Kha nang sinh tong hop chat hoat dong bé mdt sinh hoc ciia
cde ching Bacillus: Toan by 96 chung vi khuan Bacillus phan
lap dugc ting sinh trong moi truong NB long khong lic ¢ nhiét
d6 37°C trong vong 48 gio dé danh gia kha nang sinh tong hop
chat hoat dong bé mét sinh hoc. Két qua cho thay, ¢6 30 chung vi
khuan Bacillus c6 xuat hién 16p mang mau trang duc trén bé mat
méi truong (hinh 3, bang 3) trong ddng voi két qua nghién ctru cia
Y. Yanti va cs (2017) [10]. Do vdy, c¢6 thé két luan 30 chung vi
khuan nay co kha ning sinh tong hop chat hoat dong bé mat
sinh hoc.

Bang 3. Cac chung Bacillus phan lap tir mau dat cé kha ning sinh
tdng hop chat hoat dong bé mit sinh hoc.

Thitw  Chiing Thir tw Chiing Thir tw Chiing
1 B2.1 11 D22 21 DI2.1
2 B9.9 12 D3 22 D10

3 B9.10 13 D4.1 23 DI3
4 Bl14.3 14 D53 24 D14.2
5 B22.4 15 D6.2 25 D15
6 BA 16 D6.3 26 DI85
7 BT411 17 D7 27 D224
8 BTN25 18 D8.10 28 D25.6
9 BTD 19 DI1.10 29 D27.1
10 DIl 20 DIL12 30 D325

Hinh 3. Mang sinh hoc ciia chiing vi khuan Bacillus phan lap tiv
mau dét. (A) Ching B9.10; (B) Ching D13.
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Do d6, tir két qua sang loc kha ning sinh tong hop chét hoat
dong bé mit sinh hoc trong méi truong NB 16ng, chon 30 ching
vi khuan Bacillus tién hanh thi nghiém khao sat kha ning gy
chét sdu dau den gdy hai trén cdy dira.

3.2. Nghién citu khd ning phong tri siu diu den ciia cdc
chiing vi khudn Bacillus riéng Ié ¢ quy mé phong thi nghi¢m

Tir 30 ching vi khuan Bacillus ¢6 kha ning sinh tong hop
chét hoat dong bé mit, tién hanh danh gi kha ning giy chét sau
dau den ctia céc ching vi khudn Bacillus riéng 1é & quy mé phong
thi nghi¢m.

Bang 4. Hiéu lwc phong trir sau dau den cua 30 ching Bacillus
tang sinh 48 gi® trén moéi trwéng LB Iong.

Thi K hiéu Hié:l‘.l lwe dié~t.sﬁu sau Hiél{ ‘ll.rc diét~s'ﬁu sau Hiél}\ll_l’c diétjﬁu sau
fwr * 8 gio theo ddi (%) 16 gio' theo doi (%) 24 gio theo doi (%)
1 DC 0,00 0,00 0,00

2 B2.1 26,67% 57,78" 66,67
3 B9.9 37,78tk 60,009 73,33%
4 B9.10  62,22" 66,67 100,00°
5 Bl43 2444 40,00% 66,67
6 B22.4 20,00 60,000 53,3304
7 BA 22,2)¢te 33,33 62,200t
8 BT411 11,11 31,11 60,00
9 BTN25  1333% 31,11 53,3304
10 BTD 6,67 2447 48,89
11 D1.1 17,78%¢ 33,33« 71,11¢k
12 D22 40,001 53,33 73,33%
13 D3 37,78uik 51,11 75,564
14 D4.1 44 444 68,89 75,568
15 D53 51,11 60,000 73,33k
16 D6.2 40,00 53,334 73,33
17 D6.3 37,78"ik 42,20 51,11%
18 D7 35,56¢hi 42,20 71,11k
19 D8.10  37,778"k 48,89% 66,67
20 D10 44,447 57,781 73,33%
21 DILI0 42200 57,781 64,440
22 DIl.12 3333 48,89% 68,89k
23 DI2.1 35560 46,67% 66,67
24 D13 37,78k 46,67 86,67
25 D142 37,78tk 46,67 73,33%
26 D15 26,67%% 40,00% 51,11
27 DI85 3333 42,204 51,11%
28 D224 444 22,22 33,33
29 D25.6 22,22% 31,11% 60,000
30 D27.1 28389 42,204 64,44k
31 D32.5 26,67 33,33« 48,89

abedefhik: cac ky tw theo hang doc khac nhau thé hién sw khac biét co y
nghia p<0,05.
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Dich 1én men cta 30 ching vi khuan Bacillus nudi cdy trong
moi truong LB long dugc thu nhan sau tang sinh 48 gio, ly tim
véi toe do 6.000 vong/phut dé loai bo sinh khdi va dwoc phun tryc
tiép trén sau ddu den di tuyén chon. Két qua phong tri siu diu den
thé hién qua bang 4 cho thdy, hiéu luc gy chét sau dau den cua
cac chung vi khudn co sy khac biét c6 ¥ nghia. Sau 8 gio theo doi,
chi ¢6 duy nhét ching B9.10 dat hiéu lyc gdy chét sdu ddu den
trén 50%, cac chung vi khuén con lai c6 hiéu luc diét sau dudi
50%. Sau 24 gid theo doi, hidu luc gy chét sau dau den di tang so
luong chung dat hi¢u qua trén 50%, trong d6 c6 27/30 ching, ty
18 gy chét tir 50,00% dén 100,00% chiém 90% s6 chung phan lap
c6 kha ning ning sinh tong hop chét hoat dong bé mit. Trong do,
¢6 2 chung c6 hiéu lyc gay chét sau dau den manh trén 85% sau
24 ¢i¢ theo doi 1a ching Bacillus B9.10 va chung Bacillus D13.
Chung Bacillus B9.10 dat hidu qua gdy chét sdu ddu den cao nhit
14 100,00% va khac biét ¢6 ¥ nghia thong ké so vdi cac ching con
lai, tiép dén 1a chung Bacillus D13 c6 hiéu lyc gdy chét sau dau
den dat 86,67% sau 24 gio theo ddi (hinh 4).

Hinh 4. Két qua thir nghiém kha nang phong tri sau dau den sau
48 gi® tang sinh. (A) Chang B9.10; (B) Chiing D13; (C) Béi ching.

So sanh két qua ciia cac nghién ctru khac cho thiy kha ning
phong trir sdu ddu den cia céc ching vi khuan Bacillus c6 thé
thong qua co ché tac dong cua chét hoat dong bé mit sinh hoc duge
hinh thanh boi mét s6 lipopeptide va polyketide bao gom surfactin,
iturin, fengycin, bacyllomicin, bacillaene, macrolactin, difficidin,
duoc tong hop trong qua trinh 1én men vi khuan 8, 11, 18]. Mot s6
nghién ciru cho thay cdc lipopeptide truc tiép gy pha v va phan
huy lop biéu md, gay ton thuong mo rudt gitta cua du tring, dan
dén 4u trang bi chét [19-21].

Nhu vay, trong 30 ching vi khuan Bacillus, chiung Bacillus
B9.10 ¢6 hiéu lyc phong trir sdu dau den cao nhat (100,00%), ké
dén 1a ching Bacillus D13 ¢6 hidu lyc phong trir sdu dau den dat
86,67% sau 24 gid theo doi. Do do, hai chung Bacillus ndy duoc
tuyén chon va dinh danh bang phuong phap sinh hoc phan tir.
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3.3. Két qua dinh danh

Két qua dién di san pham PCR cho thay da khuéch dai thanh
cong doan gen c6 kich thude 1.500 bp ¢ 2 chung vi khudn Bacillus
B9.10 va D13. Pé xac dinh danh phap dén muc loai, cac ching
vi khuén sau khi thuc hién phan émg PCR s& tién hanh gidi trinh
tu nucleotide & doan gen 16S rRNA. Trinh tu nucleotide cta 02
chung vi khudn dwgc chon sau khi giai ma tién hanh so sanh trinh
tir trén ngan hang dit liéu NCBI-Blast cho thiy ching B9.10 1a
chung Bacillus amyloliquefaciens subsp. plantarum 49 tuong
ddng 99,86% va ching D13 1a ching Bacillus velezensis d0 tuong
ddng 99,93%.

3.4. Phén tich ham lwong surfactin cé trong dich vi khuin
Bacillus

Mau dich vi khuan Bacillus B9.10 va D13 duoc tang sinh trong
48 gio & nhidt do 37°C, sau do tién hanh chiét tich bang dung
moi va 1am sach, lam gidu qua cot chiét pha rin SPE CI8 trudc

khi phéan tich bang hé thdng sac ky long ghép 02 lan khdi phd
UPLC-MS/MS. Phan tich dir liéu dugc thyc hién bfing cach so
sanh v6i chat chuan. Doi véi chung Bacillus amyloliquefaciens
subsp. plantarum B9.10, surfactin dugc phat hién ¢ thoi gian luu
14 5,00 phut (hinh 5A). Cau hinh trong tw thu dugc d6i voi ching
Bacillus velezensis D13 ¢ thoi gian Iuu 1a 5,01 phut (hinh 5B).

Két qua & bang 5 cho thay, ching Bacillus amyloliquefaciens
subsp. plantarum B9.10 va Bacillus velezensis D13 c¢6 kha ning
diét sdu ddu den dat trén 85% déu c6 sy xuét hién hoat chat
surfactin. Trong d6, chung Bacillus amyloliquefaciens subsp.
plantarum B9.10 c6 ham lugng surfactin dat 0,60 mg/g va chung
Bacillus velezensis D13 ¢6 ham lugng surfactin dat 0,42 mg/g.
Két qua nay tuong dong voi nhiéu nghién ciru di chimg minh cac
chung vi khuén Bacillus ¢6 sy hién dién cta chit hoat dong bé mit
sinh hoc, dién hinh 13 hoat chét surfactin déu c6 kha ning gdy doc
cho con trung [7, 8, 22].
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Hinh 5. Sac ky d6 phan tich UPLC-MS/MS cta dich vi khuan Bacillus amyloliquefaciens subsp. plantarum B9.10 (A) va vi khuan Bacillus

velezensis D13 (B) c6 chira surfactin.
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Bang 5. Ham Iwong surfactin trong dich vi khuan Bacillus
amyloliquefaciens subsp. plantarum B9.10 va vi khuan Bacillus
velezensis D13.

Thitty Tén ching Ham lugng surfactin

(mg/g)
1 Bacillus amyloliquefaciens subsp. plantarum B9.10 0,60
2 Bacillus velezensis D13 0,42

Tir nhitng nghién ctru trén cho thiy ching vi khuan Bacillus
amyloliquefaciens subsp. plantarum B9.10 va chung vi khuén
Bacillus velezensis D13 dugc danh gia 1a 02 ching vi khuan tiém
ndng trong viéc san xuét ché phdm sinh hoc phong tri siu dau den
gdy hai trén cdy dira tai tinh Bén Tre.

4. Két luan

Tir 32 méu dat duoc thu thap & khu vy dit vuon dira va dét
khong canh tic lau nam tai tinh Bén Tre da phan Iap dugc 96 ching
vi khuén Bacillus, sang loc dugc 30 chung tao chét hoat dong bé
mit sinh hoc. Trong d6, chung vi khuin Bacillus amyloliquefaciens
subsp. plantarum B9.10 va Bacillus velezensis D13 c6 kha ning
gy chét sau dau den v6i hiéu luc 1an lugt 1a 100,00 va 86,67% sau
24 gio theo ddi. Két qua phan tich ham lwong hoat chat surfactin
cua chung Bacillus amyloliquefaciens subsp. plantarum B9.10 va
chung Bacillus velezensis D13 1an lugt 12 0,60 va 0,42 mg/g.
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