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TOM TAT

Vi khuan Erwinia carotovora 13 tac nhan chinh gay ra bénh théi nhiin ¢ 1& va ci cdy Dinh lang. Hién nay, nghién
ctru ing dung ché pham sinh hoc trong kiém soat, phong trir vi khudn gy hai dang ngay cang dugc quan tim
trong chién luoc phat trién nong nghiép bén viing. Nhiéu loai vi khuan thudc chi Bacillus dugc danh gia 1 an
toan, c6 kha ning ddi khang chéng lai nhiéu loai vi khuén gy bénh & ciy trdng. Trong nghién ciru niy, 89
chung vi khuin d3 dwoc phan 1ap tir dit trong Dinh ldng tai huyén Hai Hau, tinh Nam Dinh, trong d6 chung vi
khuan B45 dugc danh gia c6 kha ning khang manh véi vi khuén gay bénh thdi nhiin E. carotovora. Dya trén dic
diém hinh thai va trinh ty 16S rRNA, ching vi khudn B45 dwoc xac dinh thudc loai Bacillus amyloliquefaciens.
Trén moi trudng LB, sau 24 - 48 gid nudi cdy & 30°C, dich nudi cdy chung vi khuin B45 thé hién hoat
tinh khang E. carotovora manh nhit. Déng thoi dich nuodi cdy ching B45 c6 dic tinh bén nhiét, gitt duoc hoat
tinh cao & 60°C. Vi cac dic tinh nay, ching B. amyloliquefaciens B45 ¢6 tiém ning (mg dung vao san xut ché
pham sinh hoc khang vi khuan gy bénh thdi nhiin E. carotovora ding cho ciy Dinh ling.

Tir khéa: Bacillus amyloliquefaciens, bénh thdi nhiin, Pinh ling, Erwinia carotovora, khang khuan.

MO PAU

Chi Bacillus gdbm cac vi khuan gram duong, hinh que, hiéu khi. Chi nay chiém wu thé trong d4t do c6 kha nang canh
tranh voi cac vi sinh vat khac, hinh thanh néi bao tir va séan sinh ra cac chét chuyén hoa co tac dung déi khang.
Nhiéu chiing vi khuan Bacillus c6 kha nang ddi khang céc loai vi khuan, vi nAm gay bénh véi phd tac dung rong,
khoéng gay hai cho con ngudi va cay trong. Nhiéu loai Bacillus c6 khéd nang sinh khang sinh dwoc siv dung rong rai
trong nganh y duoc va kiém soat cac bénh khac nhau & con ngudi, ddng vat va thwc vat (Amin et al., 2015). Trong
cac vi sinh vat ddi khang, vi khuan Bacillus duwgc chirng minh cé kha nang dbi khang véi nhiéu loai nam nhw
Rhizoctonia, Sclerotinia, Fusarium, Pythium, Phytopthora va mot s6 vi khuan khac nho vao kha néng sinh ra cac
chét khang sinh. Ngoai ra, cac vi khuan thudc chi Bacillus con ¢ kha néng sinh céc chéat kich thich sinh trudng thuc
vat va cac enzyme lam tang kha ndng cung cap chét dinh dwéng cho cay tréng (Shafi et al., 2017).

Hién nay, dé phong va tri cac bénh do vi sinh vat gay ra trén cay tréng, ngwdi dan chd yéu van ding cac loai
thudc bao vé thuc vat duwoc tdng hop hda hoc. Viéc sir dung nhidu loai hda chat bao vé thuc vat da dé lai nhidu
hé qua nguy hai trong san xuat va méi trwdng. Do vay, van d& nghién ctru (ng dung ché phdm sinh hoc trong
kiém soat, phong trir vi sinh vat gay hai dang ngay cang duoc quan tam trong chién lwgc phat trién néng nghiép
sach va ben virng. Xuat phat tir nhu cau thye tién, nghién clru nay dugc thuc hién nham tim kiém cac chung vi
khuén Bacillus tr d4t trdng Dinh lang cé hoat tinh khang vi khuén E. carotovora gay bénh théi nhiin & ré va ca
cay Pinh lang. Ké&t qua clia nghién ctvu la co s& khoa hoc cho san xuét ché phdm vi sinh thay thé thubc bao vé
thwe vat héa hoc dung cho cay Pinh I&ng, gép phan bdo vé& mai trwdng va nang cao chét lwgng san phadm.

VAT LIEU VA PHUONG PHAP

Vat liéu

Mau dat trong Dinh lang dwoc thu thap tai xa& Hai Thanh, huyén Hai Hau, tinh Nam Binh dung cho phan lap cac
chading vi khuan Bacillus.

Chung vi khun gay bénh thdi nhiin ré va cl cay Dinh I&ng E. carotovora M4 dwgc cung cép bdi Trung tam Sinh
hoc Thyc nghiém, Vién Ung dung Céng nghé, Boé Khoa hoc va Cong nghé.

Phwong phap
Thu méu dat

Thu mau dét vang ré clia cac céy khde manh, phat trién t6t. M6i diém thu dao xuéng tlr mé&t dét 10 - 15 cm va lay
khoang 100g dat Xung quanh vung ré cla cay. Mau duoc dwng trong tui polyetylen riéng biét, ghi th&i gian va dia
diém thu mau. Mau dwgc bdo quan mat va dwoc st dung dé phan lap cac chiing vi khuan Bacillus.
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Phén Iap cdc ching vi khuan Bacillus

Mbi trwong LB dwoc st dung dé phan Iap cac ching vi khuan Bacillus. Cac mau dat dwoc pha loang bang nuéc
cht khir tring & cac ndng dd khac nhau tlr 10" dén 10-°. Cac mau da pha lodng dwoc tién hanh sbc nhiét &
100°C trong 10 phat nham tim kiém cac chlng vi khuan co6 kha nang sinh néi bao tlr (thwong 1a Bacillus). Cay trai
mau & cac néng dd pha lodng trén mai trwéng LB. Céac dia dwoc U & 30°C cho dén khi thu nhan cac khuén lac
riéng ré (Vaseeharan, Ramasamy, 2003). C4c khuan lac dwoc tach riéng, 1am thuan va gitr trong 6ng nghiém dé
st dung cho céc thi nghiém tiép theo.

Tuyén chon cdc ching vi khuan Bacillus khéng vi khuén E. carotovora

Viéc sang loc va tuyén chon cac ching vi khuan dwoc thwe hién béng phwong phap khuéch tan trén dia thach
(Balcazar et al., 2006). Chang vi khuan Bacillus dwgc nudi trong mai trwéng LB 18ng, lac 150 vong/phit & 30°C
trong 48 gi¢. Bd sung 50 pL dich nudi cdy méi chiing vi khudn vao méi 16 trén dia thach LB da duoc cay trai 50
uL dich E. carotovora (10° cfu/mL), G & 4°C trong 2 gi& dé dich nuéi vi khuan khuéch tan vao méi trwong, sau d6
gitr trong tG Am 30°C. Pwdng kinh vong khang khuan dwoc xac dinh sau 24 gid nudi ciy.

Dinh danh chidng B45 dwa trén trinh tw 16S rRNA

Binh danh chding vi khudn B45 dugc thuwc hién bang cach gidi trinh 16S rRNA. DNA tdng sb dwoc tach chiét
béng GeneJET Genomic DNA purification Kit (Thermo Fisher Scientific, USA). Phan &ng PCR khuéch dai doan
gen 16S rRNA sir dung cap méi 27F (5-AGAGTTTGATCCTGGCTCAG-3') va 1492R (5 GGTTACCTTGTTACGACTT-3)).
Phan tng khuéch dai gen 16S rRNA duoc xac nhan bang dién di trén gel agarose 1,0%. San pham PCR dwoc
tinh sach va gidi trinh ty trén may giai trinh ty gen tw déng ABI 3500 Bio system (USA). D{ liéu giai trinh ty 16S
rRNA clia chiing B45 dwoc phan tich BLAST dé so sanh sy twong ddng véi cac trinh tw s8n co trén ngan hang
gen GenBank. Cay phat sinh chiing loai dwoc xay dwng dwa trén phan mém MEGA 7 (Kumar et al., 2016).

Pdnh gid 4nh hwéng cta moéi trieong va thoi gian nudi cdy téi hoat tinh khdng E. carotovora cua
chidng B45

Cac mdi trwdng dung dé& khao sat la cac méi trwdng thwong duwoc st dung trong cac nghién ciru vé vi khuan
gdm LB, NB, PCB, PDB va KB & dang dich thé. Cac khoang thdi gian nuéi cy dwoc danh gia 1a sau 24, 48, 72
va 96 gio. 0,5 mL dich vi khuén chiing B45 (10° cfu/mL) dwoc nudi trong 50 mL dich méi trwong, pH7, Ic 150
vong/phut & 30°C. Hoat tinh khang khuan dugc xac dinh béng phwong phap khuéch tan trén dia thach (Balcazar
et al., 2006).

DPdnh gia dé bén nhiét caa dich nuéi ching vi khuédn B45

Dich nudi chdng vi khuan B45 dwoc tién hanh xt Iy nhiét & 30, 40, 50, 60 va 70°C trong thdi gian 30 phut. Do
bé&n nhiét cta dich nuéi chiing vi khudn B45 duwoc danh gia théng qua kha nang khang vi khuén E. carotovora.
Hoat tinh khang khuan dwoc xac dinh bing phwong phap khuéch tan trén dia thach (Balcazar et al., 2006).

KET QUA VA THAO LUAN
Phan lap va tuyén chon cac chiing vi khuén Bacillus khang E. carotovora

D4t la moi trweng phd bién @& nghién ctru phan lap dwoc céc chiing Bacillus c6 hoat tinh khang vi sinh vat gay
bénh va cac ching nay thwdng la cac loai nhw B. subtilis, B. amyloliquefaciens, B. cereus va B. licheniformis (Al-
Ajlani, Hasnain, 2010). Trong nghién ctru nay, 89 chiing vi khuan da dwoc phan lap tlr 15 mau dét trdng Dinh
lang thu thap tai huyén Hai Hau, tinh Nam Binh theo phwong phap x& ly nhiét trén méi trwdng LB. Cac ching vi
khuan dwoc danh gia kha ndng khang vi khuan gay bénh thdi nhiin E. carotovora béng phwong phap khuéch tan
trén thach. Két qua sang loc trong s 89 chiing vi khudn c6 8 chiing khang véi vi khuan E. carotovora. Dac biét,
chaing vi khuan B45 c6 hoat tinh khang vi khuan E. carotovora manh nhét (Hinh 1). Do vay, chdng vi khuan B45
c6 tidm nadng (rng dung trong kiém soat E. carotovora gay bénh thdi nhiin ¢t va ré Binh l&ng.
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Hinh 1. Kha nang khang vi khuan E. carotovora ctia cac chiing vi khuan Bacillus
Binh danh chiing vi khuan B45

D& c6 thé sir dung chling B45 trong viéc san xuét ché phém vi sinh khang E. carotovora gay bénh théi nhiin &
cay Dinh lang, chang téi tién hanh dinh danh chung vi khuan B45 thdng qua dac diém hinh thai té bao va giai
trinh tw gen 16S rRNA. Chlng B45 Ia chiing vi khuan Gram dwong, té bao hinh que, khuén lac tron mau trang
duc, mép khuén lac nhan (Hinh 2A). DPay la nhitng dic didm d&c trung cla chi vi khuan Bacillus (Stein, 2005).
Nhw vay cé thé so bo két luan ching B45 thudc chi Bacillus. Dé xac dinh chinh xac dén loai cho ching B45,
chung toi tién hanh giai trinh tw 16S rRNA. 16S rRNA & vi khudn cé mlc d6 bién ddi cao gitra cac loai gan giii.
Do d6 trinh tw 16S rRNA dwoc st dung phé bién trong nghién clru phan loai vi khuan (Weisburg et al, 1991).
DNA tdng sb cla chiing vi khudn B45 dwoc tach chiét d& sir dung cho phan rng PCR khuéch dai 16S rRNA véi
cap mdi 27F/1492R. Két qua giai trinh tw, so sanh trinh tw 16S rRNA vé&i di¥ liéu trong GenBank va xay dwng cay
phat sinh chiing loai st dung phan mém MEGA7Y cho thdy ching B45 thudc loai Bacillus amyloliquefaciens véi d6
twong ddng vé trinh tw 16S rRNA tir 99%(Hinh 2B).
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Hinh 2. Dinh danh chiing B45 dwa trén dic diém hinh thai va trinh tw 16S rRNA
(A) Hinh thai khuén lac trén dia va két qua nhuém Gram; (B) Cay phét sinh ching loai dwa trén trinh tw 16S rRNA
Anh hwéng ciia méi trieong va thei gian nudi cly téi hoat tinh khang E. carotovora cua chiing B45

Cac didu kién nudi cdy 1a nhitng yéu té quan trong anh hwéng téi hoat tinh clia cac chdng vi khudn Bacillus
(Bajagai et al., 2016). Trong nghién ctru nay, hoat tinh khang vi khu&n E. carotovora gay bénh théi nhiin cta
chang B. amyloliquefaciens B45 dwoc xac dinh & cac diéu kién maéi trwdng va thoi gian nudi cay khac nhau. Két
qua nghién ctru cho thay, méi trudng LB va NB la nhitng méi trwdng cho hoat tinh khang khuan ciia chiing B45
manh, trong d6 maéi trwdng LB 1a méi trwdng thich hop nhat cho nuéi cdy chiing B45 dat hiéu qua khang vi khuén
E. carotovora manh nhét (Hinh 3A). Méi trwéng LB 1a maéi trwéng thweng dwoc st dung trong cac nghién ctru
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nudi cdy, 1én men vi khuan Bacillus (Han et al., 2014). Thoi gian nudi cay la mét trong nhitng théng sé chinh clia
qua trinh san xuét ché phdm vi sinh vi né lién quan truc tiép t&i hoat tinh cla vi sinh vat va qua trinh van hanh
may maoc thiét bi. Chang vi khudn B. amyloliquefaciens B45 cho hoat tinh khang vi khuan E. carotovora manh sau
khoang th&i gian nuéi cly tir 24-48 gio (Hinh 3B). Day ciing 1a khoang thdi gian nudi cdy thich hop clia nhiéu
chiing Bacillus d& dam bao cho sinh khéi thu dwoc véi ty 1& cao 1a cac té bao sinh duéng tré, khde (Sreekumar,

Krishman, 2010; Han et al., 2014).
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Hinh 3. Hoat tinh khang E. carotovora cta chiing B45 & cac méi trwdng va thoi gian nuéi cay khac nhau
(A) O diéu kién cac méi triong nuéi cdy khac nhau; (B) O diéu kién céc khodng thoi gian nudi cdy khac nhau

Do bén nhiét cua dich nuéi chiaing vi khuan B. amyloliquefaciens B45

Dich nu6i ctia chuing vi I§huén B. amyloliquefaciens B45 dwoc xfg ly nhiét 30 phut tgi cac nhiét do 30, 40,,50, 60
70°C va sau do dugc tien hanh xac dinh hoat tinh khang vi khuan E. carotovora bang phuong phap khuéch tan
trén dia thach (Balcazar et al., 2006). Két qua nghién ctru cho thay, dich nudi vi khuan B. amyloliquefaciens B45
kha bé&n nhiét trong dai nhiét do tir 30 - 60°C. Hoat tinh khang khuan E. carotovora cla dich nudi chiing B45 giam
manh khi dwgc x ly & 70°C, tuy nhién hoat tinh khang khuén van dat 50% so v&i khi khéng xtr ly nhiét (Hinh 4).
Kha nang gitv dwoc hoat tinh & nhiét do cao la cén clr quan trong trong viéc ng dung ching vi khuan
B. amyloliquefaciens B45 trong viéc kiém soat vi khudn gay bénh & cay tréng ngoai thyc té.
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Hinh 4. Anh hwéng cua nhiét do t&i hoat tinh khang khuan ciia dich nudi chiing vi khuan B. amyloliquefaciens B45
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(A) Kha ndng khang E. carotovora cta dich nudi chung B45 sau khi dwgc xtr ly nhiét; (B) Kich thudéc vong khang E. carotovora
cla djch nubi ching B45 sau khi duwoc xu ly nhiét

KET LUAN

D3 phan lap dwoc 89 ching vi khuén tir dat tréng Dinh l&ng thu thap tai huyén Hai Hau, tinh Nam Binh, trong d6
chang vi khudn B45 dwoc danh gia cé kha ndng khang manh véi vi khuan gay bénh thdi nhiin E. carotovora.
Chung vi khudn B45 duwoc xac dinh 1a vi khudn Gram dwong. Dwa trén trinh tw 16S rRNA, chiing vi khuan B45
dwoc xac dinh thudc loai Bacillus amyloliquefaciens. Trén méi trwdng LB, sau 24-48 gi& nudi cdy & 30°C,
dich nudi cdy ching vi khuan B. amyloliquefaciens B45 thé hién hoat tinh khang E. carotovora manh nhét,
ddng thei dich nudi cdy chiing B45 cé dic tinh bén nhiét.

Loi cam on: Nghién ciru nay dwoc thuc hién voi su hé tro kinh phi tir nhiém vu KH&CN cdp Bo cua Vién Ung dung Céng
nghé, Bo Khoa hoc va Cong nghé. Nhom tdc gia xin tran trong cam on!
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STUDYING THE ANTAGONISTIC CAPACITY TO SOFT ROT
DISEASE PATHOGEN IN PLANTS Erwinia carotovora OF THE STRAIN
Bacillus amyloliquefaciens B45 ISOLATED FROM Polyscias fruticosa-
CULTIVATING SOIL

Nguyen Thi Thanh Mai’, Truong Thi Chien, Vu Xuan Tao,
Phan Xuan Binh Minh, Ngo Thi Hoa, Tran Bao Tram

Center for Experimental Biology, National Center for Technological Progress, Ministry of Science and Technology

SUMMARY

The bacterium Erwinia carotovora is the main cause of the soft rot disease in roots and tubers of Polyscias
fruticosa. Nowadays, researches in application of probiotics in control and prevention of harmful bacteria are
gaining more attention in terms of sustainable agricultural development strategy. Plenty bacteria of the genus
Bacillus are considered to be safe and capable of antagonism to different plant pathogenic species. In this
research, 89 bacterial strains were isolated from the Polyscias fruticosa-cultivating soil in Hai Hau district, Nam
Dinh province, among which the strain B45 was evaluated to obtain the strongest resistance to the bacterium
causing the soft rot disease in plants E. carofovora. Based on morphological characteristics and 16S rRNA
sequence, the strain B45 was identified as Bacillus amyloliquefaciens. On LB medium, after 24 - 48 hours of
cultivation at 30°C, B45 bacterial culture fluid demonstrated the strongest activity against E. carotovora. At the
same time, B45 bacterial culture fluid exhibited high thermal stability and could remain its performance up to
60°C. With all these features, the strain B. amyloliquefaciens B45 had the potential to be applied in the
production of probiotics against the bacteria causing soft rot disease E. carotovora used for Polyscias fruticosa.

Keywords: Bacillus amyloliquefaciens, soft rot disease, Polyscias fruticosa, Erwinia carotovora, antibacterial.
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