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PHAN LAP, TUYEN CHON VA DINH DANH VI KHUAN Bacillus TU DPAT TRONG
DINH LANG CO HOAT TINH POI KHANG VI KHUAN Erwinia carotovora
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TOM TAT
Nghién ctiru nham phan lap, tuyén chon va dinh danh vi khuan Bacillus tir dat trong Dinh ling c6 kha ning
d6i khang vi khuan Erwinia carotovora gy bénh théi nhiin. Tir 30 mau dat ving ré cdy Dinh ling trong tai
huyén Hai Hau, tinh Nam Dinh da phan 1ap duoc 189 ching vi khuan c¢6 kha ning ton tai & nhiét do 100°C
trong 10 phit. Trong d6 da tuyén chon dugc 9 ching c6 kha nang dbi khang vi khuan Erwinia carotovora M4
giy thdi 1&, cti cdy Pinh ling véi duong kinh vong vo khuan 16n hon 16 mm. Ca 9 ching vi khuan tuyén chon
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déu co kha nang tong hop enzyme amylase, protease va cellulase. Trén co s& két qua danh gia cac dic diém sinh
hoc va giai trinh ty 16S rRNA da xac dinh 7 chung vi khuan tuyén chon thudc loai Bacillus amyloliquefaciens,
01 chung thudc loai Bacillus subtilis va 01 chung thudc loai Bacillus cereus. Chung vi khuan B. amyloliquefaciens
K29 c6 tiém ning sir dung cho san xuat ché pham sinh hoc kiém soat bénh théi nhiin trén cdy Dinh ling do E.

carotovora gay ra.

Tir khéa: Vi khuan Bacillus, vi khuan Erwinia carotovora, dinh danh, di khang, bénh thdi nhiin trén cay

DPinh lang

L. PAT VANDE

Bénh thdi nhiin duge coi 1a mot trong sb cac
bénh gay thiét hai 16n trong néng nghiép. Bénh
phd bién va thudong gip & mot sé nhom ciy trong
nhu cay ho cai (Brassicaceae), ho ca (Solanaceae)
va mot sd loai hoa, cdy canh. Bénh gy hai nghiém
trong trong giai doan trong ngoai dong rudng, dic
biét 12 khi thoi tiét Am, sau mua. Nguyén nhan cua
bénh duge x4c dinh 1a do nhiéu loai vi khuan khac
nhau, trong d6 vi khuin E. carotovora dugc xem 1a
tac nhan chinh va gay thiét hai lon hon ca (Bhat
et al., 2010; Perombelon and Wolf, 2002). Vi khuan
E. carotovora c6 thé ton tai trong dat mot thoi gian
dai, sau dé tiép tuc lay nhidm va gay bénh cho céac
vu ké tiép. Hién nay, cac bién phap héa hoc thudng
duoc sir dung dé phong trir bénh théi nhin do E.
carotovora gy ra. Tuy nhién, viéc dung thudc hoa
hoc kéo dai dan dén tinh trang thoai hoa dat trdng,
gy anh hudng dén sirc khoe con ngudi va 6 nhidm
moi truong (Elshanshoury, 1995).

binh lang (Polyscias fruticoca (L.) Harms) la
cay dugc liéu c6 nhidu cong dung nhu khang nim,
chéng di tmg, chng oxy hoa... Viéc canh tac Pinh
lang hién nay ciing gdp mot s6 van dé nhu bénh théi
ré cu, bénh dém 14, bénh bac l4... trong do6 co6 bénh
thdi nhiin ré, cit do nAm F. oxysporum va vi khuan
E. carotovora giy ra lam giam dang ké ning suit
va chét luong duogc li¢u (Dissanayake and Kumari,
2012). Pat 1a méi truong phd bién cho su sinh
truong cac chung vi khuan Bacillus ¢6 hoat tinh
khang vi sinh vt gay bénh, phd bién nhit cic nhom
B. subtilis, B. amyloliquefaciens va B. licheniformis
(Al-Ajlani and Hasnain, 2010). Tiém ning sir dung
céc ché pham sinh hoc da churc ning trong canh tac
ciy trong rat 16n, day 1a mot hudng di dung dén,
huéng tdi mot nén nong nghiép hitu co, sinh thai bén
vitng va than thié€n véi moi trudong (Elshanshoury,
1995). Muyc dich cuia nghién ciru 1a phan lap, tuyén
chon va dinh danh vi khuan Bacillus tir dat trong
Dinh lang c6 hoat tinh dbi khang vi khudn giy bénh
théi ré, cui ctia loai ciy nay str dung cho san xuét ché

phém sinh hoc dé thay thé thudc bao vé thuc vat
héa hoc, gop phan bao vé méi trudng va nang cao
chét luong san pham duoc lidu.

II. VATLIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

Mau dét ving ré cay Dinh ling duoc thu thap tai
ving trong chuyén canh Dinh ling xi Hai Thanh va
xa Hai Béc, huyén Hai Hau, tinhNam Dinh.

Chung vi khuén gy bénh thdi nhiin r& va ca ciy
Pinh lang E. carotovora M4 dugc phan 1dp va luu
gilr tai Trung tdm Sinh hoc Thuc nghiém, Vién Ung
dung Cong nghé, Bo Khoa hoc va Cong nghé.

2.2. Phuong phap nghiéncuu

2.2.1. Phan Idp, tuyén chon vi khuan Bacillus doi
khang E. carotovora

Dé phan lap vi khudn Bacillus, cic mau dat ving
ré cdy Pinh ling dugc thu thap, bio quan theo Vil
Xuan Tao va Tran Van Tuin (2020), dugc phan 1ap
theo Vaseeharan va Ramasamy (2003), thu nhan
cac chung thuan khiét va lvu gitt & diéu kién 4°C
cho cac nghién ctru tiép theo.

Céc ching vi khudn phan lap dugc danh gia
kha ning ddi khang vi khudn E. carotovora bang
phuong phap khuéch tan trén dia thach (Balcazar et
al., 2006). Chung vi khuan c6 kha ning déi khang
E. carotovora cao dugc tuyén chon la ching tao
vong vo khuan sau 24 gio nudi cdy 16n hon vong vo
khuin cua cong thire ddi chtng sir dung khéng sinh
gentamycin 80 mg/mL.

Kha ning sinh tong hop enzyme amylase,
protease, cellulase cuia cac vi khuan phan lap duoc
x4c dinh bang phuong phap khuéch tan trén dia
thach trong moi truong c6 bd sung 1% cac co chit
tuong ung la tinh bot, cao thit va carboxymethyl
cellulose (Nguyén Lan Diing va ctv.,1982). Hoat
tinh enzyme dugc tinh dua theo duong kinh vong
phan giai co chét.
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2.2.2. DBinhdanh cdc ching vi khuan tuyén chon

Pic diém khuan lac, t& bao cia cac ching vi
khuén tuyén chon duoc quan sat, danh gia theo
Nguyén Lan Diing va cong tic vién (1982) va
xac dinh cc dic diém sinh héa bang b kit API
(Biomérieux).

DNA cua cac chung vi khudn phan lap duoc
tach chiét theo Tran va cong tac vién (2017)
dé dung cho phan tng PCR khuéch dai trinh
tu 16S rRNA, st dung cap modi fD1/rP1 (fD1: 5°-
AGAGTTTGATCCTGGCTCAG-3’; rP1:
5’-ACGGTTACCTTGTTACGACTT-3") (Weisburg
et al., 1991). San pham PCR duoc dién di kiém tra
trén gel agarose 0,8%, sau d6 duoc tinh sach bing
kit tinh sach DNA cua hang Promega theo hudng
dan cta nha san xuit. Mau DNA tinh sach dugc
gidi trinh ty bdi cong ty 1st BASE (Singapore) va
so sanh véi dit liéu trong Ngan hang gen Quéc té
(GenBank) st dung chuong trinh BLAST, xay dung
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cay phat sinh ching loai bang phin mém MEGA6
(Tamura et al., 2013).

2.3. Thoi gian va dia diém nghién ciru

Nghién ctru dugce thuc hién tur thang 9 nam 2020
dén thang 03 nam 2021 tai Trung tdm Sinh hoc
Thuc nghiém, Vién Ung dung Congnghé.

II. KET QUA VA THAOLUAN

3.1. Phan lap, tuyén chon vi khuan ddi khang
vi khuan E. carotovora

Tir 30 mau dat trong Dinh ling nhom nghién
ctru phan 1ap dugc 189 ching vi khudn c6 kha ning
ton tai & nhiét dd 100°C trong 10 phat. Khao sat
kha nang dbi khang vi khudn gy bénh thdi nhiin
E. carotovora M4 cia cac chung vi khudn phan lap
bang phuong phap khuéch tan trén thach dd xac
dinh dugc 9/189 chung ki hiéu K9, K25, K27, K29,
K40, B45, K47, K49 va K52 thé hién hoat tinh khang
E. carotovora M4 manh (Hinh 1).

K25 K27 K29 K40 B45 K47 K49 K52

Hinh 1. Hoat tinh khang E. carotovora cua cac ching vi khuan Bacillus spp.
Ghi chii: (A) Kha nang khang E. carotovora trén dia thach; (B) Kich thude vong khdang khudn.

Két qua hinh 1 cho thdy, cac ching vi khuan K9,
K29,K40,B45,K47,K49vaK52 coduongkinhvong
vo khuan dat trung binh 16n hon 16 mm, cao hon
so voi dbi chimg sir dung khang sinh gentamycin
80 mg/mL, trong d6 ching K29 thé hién kha
ning dbi khang manh nhét véi dudng kinh vong
v6 khuén dat trén 25 mm. Nguyén Xuan Canh va
cong tac vién (2017) da tién hanh nghién ctru tim
kiém céc ching vi sinh vat c¢6 hoat tinh d6i khang
vi khuan E. carotovora va tuyén chon duoc ching
Streptomyces psammoticus L2.5 c¢6 dudong kinh vong
v6 khuan tuong dwong véi cac ching vi khudn phan
1ap duogc trong nghién clru nay.

Theo Mishra va cong tac vién (2020), chitinase,
cellulase, glucanase va protease la cac enzyme quan
trong cua cac vi sinh vat st dung lam tac nhan kiém
sodt sinh hoc bénh, dich hai cay trong. Két qua danh
gid khanang sinh tonghop amylase, protease, cellulase
ctia cac vi khuan phén 1ap dugc tong hop trong bang
1 cho thay ca 9 ching vi khuan tuyén chon déu c6 kha
ning tong hop enzyme amylase, protease va cellulase,
trong d6 duong kinh vong phan giai carboxymethyl
cellulose cuia cac ching tuyén chon déu >16 mm va
chung K29 tao vong phan giai c6 duong kinh lon
nhat dat 28 + 0,17 mm, cao hon hoat tinh phan giai
CMC cua chung Bacillus T20 vaM27 da dugc Ngb Ty
Thanh va cong tac vién (2009) cong bd.
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Bang 1. Hoat tinh enzyme ngoai bao ciia cic ching vi khuan tuyén chon

Puong kinh vong phan giai co chit D-d
Ky hiéu chung (mm)

Amylase Protease Cellulase
K9 10+0,25 8+0,13 18+0,25
K25 12+0,21 15+0,03 16+0,12
K27 11+0,05 8+0,15 17+0,29
K29 16 +0,22 15+0,17 28+0,17
K40 10+ 0,45 10+ 0,11 18+0,23
K47 17+0,22 14+0,24 22 +0,30
K49 9+0,15 8+ 0,05 14+0,15
K52 15+0,34 17+0,12 25+0,41
B45 12+ 0,20 8+ 0,05 20+0,18

Ghi chu: Sé liéu dwoc biéu dién duwdi dang: gid tri trung binh (Mean) + sai sé chudn (SEM); S6 lan nhdc lai thi
nghiém la 3 lan.

3.2. Pac diém sinh hoc cua cac ching vi khuan

tuyén chon

Két qua nghién ctru danh gia dic diém sinh hoc

cac chung vi khuan phan lap tong hop trong bang 2

cho thay ca 9 chiing vi khuén tuyén chon déu c6 té bao

Béng 2. Dac diém khuén lac, té bao cua cac chung vi khudn tuyén chon

hinh que, thugc nhom Gr* va c6 kha nang sinh bao t.

Ki hi¢ 2 2 . O Nhuoém | Kha nang | Kha nan
, ! Pac diém khuan lac Hinh dang t€ bao He . . g . oA &
chung Gram | sinhbao ti di dong
K9 | Mau trang sira, tron, nhin, c6 mép nhan| Hinh que, xép chudi dai + + -
K25 | Mau tring duc, tron, nhin, c6 mép nhan| Hinh que, don hodc chudi ngin|  + + +
Mau trdng trong, tron, bé mitnhin, .
K27 . N . & Tong, fron. ' Hinh que don hodc chudi ngan + + +
c6 méptron
K29 Méutréngduc, trondéu, nhin, co mépnhan | Hinh que, hinh chit V + + +
Comau trang, trondéu, bé mitnhan, <
K40 . ’u < N . ' Hinh que don hodc chudi ngan + + +
c6 mépnhan
Mau tring trong, tron, bé mét nhd .
K47 ’au , angv ong, fron, betmatnian, Hinh que, don hodc chudi ngan + + +
c6 mépnhan
Mau tringtrong, tron déu, nhin, . X e
K49 , . , gv & u Hinh que, x&p chuoi dai + + -
c6 mépnhan
Mautrangtrong, trondéu, 1om giita, co mé .
K52 %u anig One, HOnCet, lOMEIUa, COMEp | pppy que, don hoac chudi ngan|  + + +
nhan, nhay
B45 Méutréngduc, trondéu, nhin, co mépnhin | Hinh que, don hozc chudi ngén + + +

Két qua danh gia phan Gmg sinh hoc ctia 9 chung ~ diém sinh hoa dic trung cua vi khuin Bacillus theo
vi khuan tuyén chon tong hop trong bang 3 cho md ta clia Stein (2005).
thdy, cac ching vi khudn tuyén chon c6 cac dic
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Béng 3. Dic diém sinh hoa ciia cac chung vi khuin Ghi chu: ONPG: p-galactosidase; ADH: decarboxyl
tuyén chon hoa axit amin arginine boi arginine dihydrolase; LDC:
Pic KY hiéu chung decarboxyl hoa amino acid lysine boi lysine decarboxylase;
diém : ODC: decarboxylations axit amin ornithine boi ornithine
sinh hoa| K9 |K25/K27|K29 K40\ K47/ K49 K52 B45 decarboxylase; CIT: st dung citrate ld nguon carbon
ONPG | + | + 1 + |+ 1+ +1 -+ + duy nhat; H2S: san xudat hydrogen sulsde; URE: enzym
ADH A O N urease; TDA: tryptophan deaminase; IND: Indole Test
IDC S T T P OV o - sinh indole tir tryptophan bai enzyme tryptophanase;
VP: xét nghiém Voges-Proskauer dé phat hién acetoin;
ODC - - - N - - - - - GEL: gelatinase; GLU: lén men glucose; MAN: lén men
CIT i It O A e I I A M mannose, INO: lén men inositol; SOR: lén men sorbitol;
H2S i It R A At A e R RHA: léen menrhamnose; SAC: lén mensucrose; MEL: lén
URE - - - - - - - - - men melibiose; AMY: lén men amygdalin;, ARA: lén men
TDA e e O A N N arabinose.
IND B N S S S A A M 3.3. Pinh danh cac chung vi khuin tuyén chon
VP R I I S T T I S I S I S I ,
GEL r  + lx s+l +1+ 1+ 1+ Két qua phan tich, so sanh trinh ty 16S rRNA
GLU N R voi dir liéu trong C‘}enBanlf va )féy dung cay phat
MAN | + | + 1 + 1+ |+ + 1+ 1+« sinh chung lqoai be:mg phan mérr} MEGA 6 cac
INO P R Y R I chung vi khuan tuyén chon cho thay: 7 chung K25,
SOR T K27, K29, K40, B45, K47, K52 thu@g loai Bacillus
RHA N amyloliquefaciens v&i mirc 40 twong d()r}g 99,86
SAC r x + 1 T+ - T+ &+ - 100%, ching K9 c¢6 muc tuwong dong voi loéi
MEL o oo T+ Bacillus subtilis 1a 99,72%, chung K49 tuong dong
AMY |+ |+ |+ -+ oo voi lodi Bacillus cereus 1a 98,94% (Hinh 2).
ARA + - - - -l -] - -] -
K52
K47
B45
o7 | K40
K29
K25
89| |K27
Bacillus amyloliquefaciens T8M26 (MW559353)
Bacillus amyloliquefaciens S2S95 (MH017383)
79

— Bacillus atrophaeus JCM 9070 (NR 024689)

g9 K9

Bacillus subtilis HGUP 332 (MK103123)

Bacillus aerius 24K(NR 042338)

100 - Bacillus licheniformis ATCC 14580 (NR 074923)

Bacillus altitudinis 41KF2b(NR 042337)
Bacillus megaterium |AM 13418(NR 043401)

| K49

100 | Bacillus cereus Nubilac2F (KY084755)

| e |
0.0100

Hinh 2. Cay phat sinh chung loai dya trén trinh ty 16S rRNA
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Nhiéu nghién ctru da cho thiy cac ching Bacillus
¢6 tiém ning tmg dung trong nganh néng nghiép
boi ching ¢6 kha nang déi khang mot sb loai nAm
bénh gy hai cdy trong nhu Fusarium oxysporum
va F. solani (Beri¢ et al., 2012; Nguyén Thi Chic
Quynh va ctv., 2015; Luong HGu Thanh va ctv.,
2020) ciing nhu nhiéu loai vi khuén, trong d6 ¢6 E.
carotovora (Sarwar et al., 2018). Dang cht y chung
K29 dugc xac dinh cé hoat tinh khang manh nhét
thugc loai B. Amyloliquefaciens, 1a loai vi khuan
thudc nhom an toan sinh hoc cap do 1 theo Hudng
dan s 90/679/EWG ciia Cong dong Chau Au vé an
toan sinh hoc, dugc phép st dung khong han ché
trong san xuat va doi sdng véi nhidu img dung quan
trong khong chi trong nong nghi¢p ma con trong
cc qua trinh 1én men cong nghiép, cac san phim
ung dung trong y hoc. Chung B. amyloliquefaciens
K29 c6 tiém ning st dung cho san xudt ché phim
sinh hoc phong, trir bénh théi nhiin trén cdy Dinh
lang do E. carotovora gay ra. Bacillus cereus 1a loai
vi khudn c6 kha ning sinh doc t5 duong rudt gy
ngd doc & nguodi (Nguyén Qubc Anh va ctv., 2013),
thudc nhom vi khuan an toan sinh hoc cép do 2, do
vay chiing vi khuan Bacillus cereus K49 khong dugc
Iwa chon cho cac nghién ciru tiép theo.

IV.KET LUAN

Trong s6 189 chung vi khuén phan lap tir dat
trong Dinh ling, di tuyén chon duoc 9 chung vi
khuan c6 kha ning d6i khang manh véi vi khuén
gdy bénh thdi nhiin E. carotovora M4 va c6 kha
ning téng hop enzyme amylase, protease, cellulase,
trong d6 chung K29 thé hién hoat tinh dbi khang
cao nhét véi duong kinh vong vo khuan dat trén 25
mm. Két qua danh gia cac dic diém sinh hoc va giai
trinh tw 16S rRNA cua 9 ching vi khuin tuyén chon,
xac dinh 7 chung ky hiéu K25, K27, K29, K40, B45,
K47 va K52 thudc loai Bacillus amyloliquefaciens
va chung K9 thudc loai Bacillus subtilis. Chung B.
amyloliquefaciens K29 c6 tiém nang st dung cho
san xudt ché pham sinh hoc phong, trir bénh théi
nhiin trén cdy Dinh lang do E. carotovora gay ra.

LOI CAM ON

Nghién ctru nay duge thuc hién véi sy hd tro
kinh phi tor nhiém vu khoa hoc va cdng nghé cap
B0 cua Vién Ung dung Cong ngh¢, Bo Khoa hoc va
Cong nghé. Nhom tac gia xin tran trong cam on!
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Isolation, selection and identification of Bacillus strains from the soils growing
Ming aralia (Polyscias fruticosa) with antagonistic activity against Erwinia carotovora
causing soft rot disease
Nguyen Thi Thanh Mai, Do Thi Kim Trang, Truong Thi Chien,

Abstract

Tran Bao Tram, Hoang Quoc Chinh, Ngo Thi Hoa,
Mai Thi Dam Linh, Vu Xuan Tao

The study aims to isolate, select and identify Bacillus strains from the soils growing Ming aralia (Polyscias fruticosa)
with antagonistic activity against Erwinia carotovora causing soft rot disease. 189 bacterial strains capable of surviving
at a temperature of 100°C for 10 minutes were isolated from 30 samples of the soils growing Ming aralia in Hai Hau
district, Nam Dinh province. Among them, 9 bacterial isolates showed strong antagonism to Erwinia carotovora M4
with diameter of clearing zone >16 mm. All 9 selected bacterial strains were able to synthesize the enzymes amylase,
protease and cellulase. Based on biological characteristics and sequencing of sequence 16S rRNA, 9 selected bacterial
strains were identified as Bacillus amyloliquefaciens, Bacillus subtilis and Bacillus cereus. B. amyloliquefaciens K29 will
be the potential strain for production of bioproduct for controling the soft rot disease caused by Erwinia carotovora.
Keywords: Bacillus bacteria, Erwinia carotovorabacteria, identification, antagonisms, soft rot disease on Ming aralia
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