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Tom tét Bénh than thu do nAm mébc Colletotrichum 1am giam ning suét thu hoach ciia nhiéu loai
cdy trong. Viéc kiém soat loai bénh niy bang phuong phap sinh hoc va giam sir dung cac hoa chat
dang ngay cang dugc quan tam, trong d6 cac chung vi khuan Bacillus 12 dbi twong tiém ning.
Trong nghién ctru nay, dac diém d6i khang cua dich nuéi ciy vi khuan Bacillus amylolzquefaczens
D19 1én ndm méc Colletotrichum siamense da dugc khao sat. Két qua cho thay chiing vi khuan B.
amyloliquefaciens D19 c6 kha ning sinh téng hop cac enzyme nhu chitinase, protease, cellulase,
va dich nudi cdy cua chiing nay di tac dong Ién vach té bao ctia hé soi to nam C. siamense VOi cac
biéu hién nhu truong phinh, dit gay, gap khuc, phan hay té bao cua hé soi to nam. C. siamense.
Hoat tinh khang nim cua dich nudi cay vi khuan ciing thé hién kha ning bén nhiét véi hoat tinh
d6i khang con 66,4%-76,9% khi xir Iy & 60°C-80°C trong 15 phut, va 43,6% khi xtr Iy & 90°C
trong 15 phut. Ngoai ra, dich nudi ciy ciing cho thdy kha ning bén pH véi hoat tinh con lai 75,0%-
93,0% sau khi xur Iy ¢ pH 5,0-10,0 trong 2 gi¢. Thir nghiém kha nang d6i khang trén mo hinh qua
x0ai cho thay dich nuéi cay (sau ly tdm) vi khuan B. amyloliquefaciens D19 1am giam hon 98,7%
mirc d6 biéu hién bénh gdy ra boi nam moc C. siamense. Nhu vay, chung vi khuan B.
amyloliquefaciens D19 1a dbi twong tiém ning cho vige kiém so4t sinh hoc ddi v6i ndm mée C.
siamense, han ché bénh than thu trén nhiéu loai cay trong.

Tiwr khéa: Bacillus amyloliquefaciens, bénh than thw, Colletotrichum siamense, khang mbc, xoai

1. GIOI THIEU

Anthracnose hay con goi 1a bénh than thu, 1a mét loai bénh thuong gip & cay trong va nhat 1a cac loai cay
an qua nhu xoai, dau tay, quyt, thanh long,... va mét ) cay gia vi nhu 6t, diéu,... Theo Mertely va cong su
(2018), dic diém ciia bénh than thu trén qua dau tay 1a nhing t6n thuong c6 dang d6m den hodc nau, tring
tai vi tri bénh va thuong xudt hién trong thoi tiét am wot [1]. Pay ciing 14 tridu ching chung cho su nhidm
bénh than thu ¢ hau het céc loai cay trong khi bi nhlem bénh. Tai Trung Qudc, Diao va cong su (2017) da
bao c4o vé cac loai narn gy bénh than thu di 1am ton hai dén hon 30 chi thyc vat, trong d6 ¢ 6t, 1am ton
hai toi 40% ning sudt [2].

Tai Viét Nam, Nguyén Duy Hung (2017) ciing da phén loai cac chi nam Colletotrichum gay ton hai dén 6t
& dong bang song Hong trong d6 c¢6 5 loai 1a C. truncatum, C. Jructicola, C. gloeosporioides, C.
aeschynomenes va C. siamense [3], do Viét Nam c6 khi hau nhiét déi 4m, tao diéu kién thuén lgi cho nim
mdc phat trién nén bénh than thu xuat hién kha nhiéu, theo nhu Lé Hoang Lé Thiy béo céo vao nim 2008
vé 2 loai gay hai trén xoai va siu riéng tai dong bang song Ciru Long 1a C. acutatum giy hai trén 14, hoa va
qué xoai va C. gloeosporioides gy hai trén xoai 1an sdu riéng [4]. Ngoai ra, bénh than thu tai Viét Nam con
gdy hai trén ca phé, theo nhu béo cao ciia Nguyén Thanh Ha nim 2011 [5]. Vy Thé Vii va cong sy nim
2014 ciing da c6 bao cao vé dic diém Colletotrichum musae giy bénh than thu trén chudi gia Laba duoc
trong tai Lam Pdng voi triéu chimg bénh 1a cac ddm den noi trén mit vo trai khi chin. Nam phat trién nhanh
0 nhiét d§ vao khoang 25-30°C trén PGA co6 bao tir khong mau, hinh try dai, hai dau tron. Vét thuong la
yéu tb thuan loi gitp cho nam gay bénh va cac mau nim co kha ning gay bénh khac nhau, tiiy vao kha ning
hinh thanh sic t6 ma c6 triéu ching ning hay nhe [6]. Cac loai ciy dugc mo ta trén déu 1a nhiing loai cay
chu chét trong nén ndng nghiép ciia nude Viét Nam, sy anh huong ciia bénh than thu 1am anh huong rat
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16n dén ning suat cing nhu anh huong it nhiéu Qén nén kinh té, chinh vi vy viéc tim ra cac bién phap
nhdm ngan ngura va diéu tri bénh than thu ¢ cdy trong la vo cung can thiét.

Dbi v6i cac phuong phap phong bénh théng thudng nhu tia canh chi c6 thé giam bdt phan nao
thiét hai do bénh gay ra nhung khong triét dé vi mam bénh c6 thé lan nhanh va rong khi gap diéu
kién 4m uw6t. Bén canh d6, khi phat hién bénh, nhiéu néng dan da st dyng cac bién phap dung
thudc trir sau va diét co dai ma khong biét rd ngudn gbc gay bénh 1a do ndm mdc nén it hiu qua.
Cac thube diét ndm thuong khé phan huy tich tu, gay 6 nhlem mdi truong sinh thai, anh hudng
dén sirc khoe con ngudi va dong vat. Ngoai ra, cac thudc diét nam c6 ban chat hoa hoc khi bi lam
dung cling gdy nén su dot bién va su khang thudc & cac ching nAm méc [7, 8]. Trong nhimg nam
gan day, cac ché pham sinh hoc trong kiém soat bénh thyc vét dang dugc quan tim nham bao vé,
phong va diét trir nam bénh trong trong trot vi loi ich than thi¢én moi trudng, it &nh hudng dén strc
khde va cé hi¢u qua cao. Nhiéu nghién ctru da dugc thuc hién dé ung dung vi sinh vat rc ché bénh
than thu do Colletotrichum gay ra nhu Wilasinee Konsue da nghién ctru viéc su dung nam men
trong diéu tri bénh than thu trén xoai, hay tmg dung chung vi khuan B. licheniformis OE-04 d6i
khang C. gossypii giy bénh trén ciy bong, Bacillus velezensis CE 100 trc ché bénh do C.
gloeosporioides trén cdy 6c cho, B. safensis sp. QNINO-4 chéng lai bénh than thu trén cay dau
tay do C. fragarlae hay B. subtilis HM1 trong kiém soat sau thu hoach tao dé ngan ngira nam mdc
C. acutatum, hay vi khuan B. methylotrophicus, B. thuringiensis tc ché su phat trién cia Fusarium
oxysporum, Botryosphaeria sp., Trichoderma atroviride, C. gloeosporzozdes and Penicillium
expansum trén son tra [9-14]. Déi v6i loai trai cay nhu qua xoai, nhiéu chung vi sinh vat méi nhu
vi khuan, nim men ciing duoc tim kiém dé trc ché sy phat trién ctia Colletotrichum trén xoai, bao
v€ loai ndng san nay [15, 16]. Nhu vay, qua cac bao cdo duoc ghi nhan, chi vi khuan Bacillus da
duoc nghién ctru va tmg dung ndi bat trong viée trc ché cac loai bénh do nAm méc gay ra, dic biét
la Colletotrichum.

Do d6, nghién ctru nay dugc thyc hién nham khao sat dac diém ddi khéng cua chung vi khuén B.
amyloliquefaciens D19 1én chung nam mdc gy bénh C. siamense. Két qua thu duoc s& 1a tién dé
cho viéc ing dung chung vi khuan nay vao viéc san xudt cac ché phim sinh hoc dé phong trir nAm
mdc C. siamense giy hai trén ciy trong mot cach co hiéu qua va phat trién nén nong nghiép than
thién v&i moi trudng.

2. VAT LIEU & PHUONG PHAP NGHIEN CUU

2.1. Nhén gidng va bao quan cac chiing vi khuin, nAm méc

Céc chung vi khuan Bacillus amyloliquefaciens D19, 3 chung vi khuan thudc chi Bacillus (Bacillus
sp. D14, Bacillus sp. R19, Bacillus sp. R20) va chung nam moc Colletotrichum siamense gay bénh
than thu dugc str dung 1am doi tugng nghién ctru va dugce luu trir trong bd suu tap giong cua Phong
thi nghi¢m Cong nghé Vi sinh, dai hoc Cong nghi¢p Tp. H6 Chi Minh, & diéu kién -70°C. Cac
chung vi khuén Bacillus spp. dugc hoat hoa qua dém trong méi truong Luria-Bertani broth (LB
broth) (Himedia-India, tryptone 10,0 g; cao nam men 5,0 g; NaCl 10,0 g; nude cat du 1000 ml; pH
7,0-7,2) 6 37°C, 150 vong/phut va ching ndm moc kiém dinh dugc nudi cdy trén moi truong PGA
(Khoai tay 200 g, chiét dich; Glucose 20,0 g; Agar 20,0 g; nudc ’cét da 1000 ml; pH 7,0-7,2) &
nhiét do phong trong 5 ngay trude khi thuc hién cac nghién ctru tiép theo.

2.2. Panh gia kha ning dbi khang nAm méc kiém dinh cia B. amyloliquefaciens D19

Kha ning d6i khang qém modc kiém dinh C. siamense cua vi khudn B. amyloliquefaciens D19 va
cac chung vi khuép doi sanh (3 qhﬁng vi khuan Bacillus D14, R19, R20) duoc déanh gia dua trén
phuong phap khuéch tan trén giéng thach [17]. Ching vi khuan B. amyloliquefaciens D19 dugce
phan 1ap tir dat & Thanh phd H6 Chi Minh va di duoc dinh danh & muc phan tir bang phwong phap

gidi trinh ty doan gen 16S rRNA [18]. Céac chung vi khuan duoc nudi cay trong mdi truong LB
broth, lic 150 vong/phut, 37°C trong 16 gid dé chuan bi cho viéc danh gia kha ning dbi khang
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nam mdc. Bén canh d6, ching nAm méc C. siamense duoc nudi ciy trén moi truong PGA & nhiét
dd phong. Cac manh thach c6 chira h¢ sgi to nam moc 6 ngay tudi co duong kinh 5,0 mm dugc
dat vao tam dia Petri c6 chira moi truong PGA. Sau 2 ngay, trén cac dia Petri nay dugc duc cac
giéng thach cach mép dia 1,0 cm (4 giéng thach cho moi dia) va nho 100 pL dich nudi cdy clia cac
chang vi khuan da dugc tang sinh dén ODeoonm dat 0,6. Cac dia tiép tuc dwoc 0 & nhiét d6 phong
va quan sat sy phat trién ctia hé soi to nim sau 5 ngdy nu6i u. Kha nang d6i khang cua cac chung
vi khuan duoc danh gia thong qua kha nang trc ché sy phat trién cua h¢ soi to nam dya trén su

quan sat hé soi to nim tir tim dia Petri dén 16 thach chtra dich nuéi cay vi khuan so véi cac vi tri
khac.
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2.3. Khao sit kha ning sinh cic enzyme lién quan hoat tinh d6i khiang nim cia B.
amyloliquefaciens D19

Kha ning san sinh ra enzyme ngoai bao chitinase, cellulase va proteinase dugc kiém tra théng qua
vong phan giai co chit trén moi truong thach tuong timg. Cac dia méi truong LB co chira 10g/lit
co chat chitin, CMC (carboxymethyl cellulose), casein dugc sir dung dé kiém tra kha ning sinh
téng hop cac enzyme twong tng nhu chitinase, cellulase, va proteinase. Chung vi khuin B.
amyloliquefaciens D19 dugc tang sinh trong moéi truong long LB qua dém va cdy sinh khéi vi
khuén vio giira cac dia moi truong kiém dinh. Sau 3 ngay @ tai 37°C, vong phan glal cho hoat tinh
cellulase va chitinase dugc kiém tra bang thudc thir lugol, trong khi vong phén gii casein dic
trung cho hoat tinh protease dugc nhéan dién béng dung dich TCA 10% (trichloroacetic acid) [19].

2.4. Khao sat anh hwéng ciia dich nudi ciy B. amyloliquefaciens D19 1én hé soi to nAm méc

Anh huong cua dich nudi céy vi khuan B. amyloliquefaciens D19 1én hé soi to ndm méc duoc kiém
tra bang cach o hé soi to nam da dugc nudi trong moi truong PGB (Khoai tiy 200 g, chiét dich;
Glucose 20,0 g; nude cat da 1000 ml; pH 7,0-7.2) trong thoi gian 5 ngay voi dich vi khuan d3 duoc
tang sinh tai 37°C, 150 Vong/phut trong 16 gio (dich tang sinh vi khuan da dugc ly tim & 4000
vong trong 15 phut, thu dich ndi, va dich ndi sau d6 duoc loc qua mang loc 0,45 pm). Su phat trién
ctia hé soi to nAm mdc trong moi truong PGB c6 hodc khong c6 dich vi khuéan dugc kiém tra sau
5 ngay U bang cach quan sat dudi kinh hiéu Vl quang hoc ¢ d6 phong dai 1000 lan [20]. Anh huéng
cua dich nudi cay vi khudn 1én hé soi to ndm médc dugc Jdanh gia thong qua cac ton thuong trén
cdu tric ctia hé soi to nhu: to bién dang, truong phinh, gap khiic, gy dut, xuat hién cdu truc la..
khi so sanh véi to dbi ching.

2.5 Khio sat znh hwéng ciia nhi¢t dd va diéu kién pH Ién hoat tinh khang C. siamense cia B.
amyloliquefaciens D19

D6 bén nhiét cta dich nudi cay vi khuan B. amyloliquefaciens D19 1én hoat tinh khang mébc C.
siamense dugc khao sat bang cach u dich nudi cdy vi khudn & cac nhiét d khac nhau 60°C, 70°C,
80°C va 90°C trong cac khoang thoi glan 5 phut, 10 phat va 15 phat, sau d6 klem tra hoat tinh
khang mdc con lai ciia dich nuoi cay vi khuan bang phuong phap khuéch tan gleng thach [17].

Do bén pH cua dich nudi cay vi khuan ciing duoc kiém tra twong tw bang cach diéu chinh pH cua
dich nuéi cay bang dung dich NaOH va HCI d duoc héap khir tring sao cho pH dich nuéi cy dat
cac gia tri 3,0 dén 10,0 va u trong 2 gi0, sau do kiém tra hoat tinh khang méc con lai cia dich nudi
cay vi khuan bang phuong phap khuéch tan giéng thach. Hoat tinh khang mdc dugc thé hién bang
phan tram hoat tinh wc ché to con lai ciia cac nghiém thirc so véi hoat tinh cia dich nuéi cy vi
khuén ban dau [21].

2.6. Khao sat kha niing ddi khang C. siamense cia vi khuin B. amyloliquefaciens D19 trén
qua xoai

Kha ning dbi khang cua vi khuan B. amyloliquefaciens D19 1én nAim mébc C. siamense trén thuc
vat duoc kiém tra v6i mo hinh qua xoai. Qua x0ai cat duge lua chon vira chin va khong ¢ vét
thuong. Cac qua xoai dugc rira sach bang nude cit vo tring, rira voi clorin 100 ppm, rtra lai voi
nude cit vo tring va sat trung bang con 70°. Cac qua xoai dugce tao vét thuong tai 3 vi tri bang
kim tiém trén than qua xoai voi d¢ sau 0,2-0,3 cm. Dich huyén phu sgi ndm C. siamense dugc
chuin bi bang cach nudi hé soi to nAm trong moi tru:ong PGB sau 5 ngay, phéi trén v6i méi truong
LB v6 trung theo ty 1€ 1:1 va tiém 10 ul vao qua xoai tao mau ddi chung (+). Hon hop cua dich
huyén phu soi ndm va dich nuéi cdy vi khuan sau ly tim 4000 vong trong 15 phut (ting sinh tai
37°C, 150 vong/phut trong 16 gid) duoc phéi tron theo ty 18 1:1 va duoc tiém 10 pl vao qua xoai
tao mau thir nghlem Mau déi chung (-) s€ dugc thyc hién bang cach tiém 10p] méi truong LB vo
trang. Qua xoai sau do s& duoc dé kho dich tiém va dit vao trong budng am dd dwgc khir tring
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truée d6. Két qua dugc theo ddi tir 4-6 ngdy va quan sat mirc do biéu hién bénh. Mirc d9 biéu hién
bénh dugc tinh todn bang cach do di¢n tich bé mét mau cé biéu hién bénh bang phan mém QuPath
v0.4.0 [22].

2.7. Phwong phap théng ké va xir 1y s6 li¢u

Tét ca céac thi nghiém dugc 1dp lai 3 lan. S6 lidu duoc tinh toan, vé biéu d6 trén Microsoft Excel
2013 va dugc xtr ly thong ké bang cong cu ANOVA cua phan mém Statgraphics Centurion 18.
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3. KET QUA VA THAO LUAN
3.1. Kha niing d6i khang C. siamense cia B. amyloliquefaciens D19

Kha ning d6i khang nAm mébc C. siamense cta ching vi khuan B. amyloliquefaciens D19 duoc
kiém tra cung v6i 3 chung Bacillus sp. D14, Bacillus sp. R19, Bacillus sp. R20. Két qua vé kha
nang trc ché sy phat trién hé soi to ndm C. siamense cua cac chung vi khuan dugc thé hién ¢ Hinh
1.

Hinh 1: Kha ning d6i khang Colletotrichum siamense ctia cac chung vi khuan kiém dinh sau cac khoang thoi gian.
(A) 3 ngay va (B) 5 ngay

Sau 3 ngay nudi u, ching vi khuan D19 da thé hién kha ning (rc ché su phat trién cua to ndm kiém
dinh v6i viing trc ché thé hién 16 xung quanh giéng thach dugc bd sung dich nudi ciy D19 trong
khi ching D14 va R20 cho két qua khong 15 rang va ching R19 gan nhu khong trc ché sy phat
trién ctia hé soi to nAm C. siamense (Hinh 1A). Kha ning trc ché cua cac chung vi khudn dugc
quan sat rd hon sau 5 ngay nudi u vdi vung tc ché hoan toan xung quanh giéng thach D19, dong
thoi dich nudi cdy chung vi khuan D14, R20 ciing cho thiy hiéu qua tre che sy phat trién cua to
nam nhung van c6 su hién dién ciia mot phan nho hé soi to ndm phat trlen gan giéng thach, trong
khi chung R19 hoan toan khong thé hién kha nang e ché hé soi to nim C. siamense voi phan to
nam bao phu ca giéng thach ¢ dich nudi cady R19 (Hinh 1B). Nhu véy, chung vi khuén B.
amyloliquefaciens D19 da thé hién hoat tinh d6i khang nam méc C. siamense manh va 1a di tuong
cho céac nghién ciru img dung dé e ché ching nAim méc nay.

3.2. Kha ning sin xuét ciac enzyme lién quan hoat tinh khang nim cia B. amyloliquefaciens
D19

Kha ning san sinh cic enzyme lién quan dén hoat tinh d6i khang ndm nhu chitinase, protease va
cellulase cua chung vi khuan B. amyloliquefaciens D19 dugc kiém tra trén moi truong co chira co
chit tuong tmg. Két qua cho thay chung vi khuén B. amyloliquefaciens D19 c6 kha nang sinh téng
hop manh céc enzyme lién quan dén sy phan huy vach té bao ciia hé soi to ndm véi duong kinh
vong phan giai dugc ghi nhan 1a 3,1+0,2 cm, 1,5+0,2 cm va 2,2+0,1 cm tuong ung cho protease,
cellulase va chitinase (Hinh 2).

74



Tac Gia: Nguyé~n Thi Di¢u Hanh va Cong sy

Hinh 2: Kha nang sinh protease (A), cellulase (B) va chitinase (C) cia B. amyloliquefaciens D19 sau 3 ngay nu6i .

Két qua so b cho thdy chung vi khuan B. amyloliquefaciens D19 sinh protease c6 hoat tinh cao
hon so véi ching vi khuén B. cereus GVK 21 trong nghién ctru ciia nhom tac gia Keshavamurthy
(2018) [23], sinh tong hop cellulase cao tuong tu chung B. subtilis THVK22 va B. subtilis
THVK24 ctia Nguyén Ngoc An va cong su (2020) [24] va sinh chitinase cao hon cac chung vi
khuan sinh chitinase trong nghién ctru cua nhom tac gia Verma (2019) [25]. Dleu nay phan nao
cho thay chung vi khuan B. amyloliquefaciens D19 co tiém nang phan hiy vach té bao cua hé soi
to nam, tir d6 thé hién hoat tinh ddi khéang véi ndm méc kiém dinh.

3.3. Anh huéng cia dich nudi cdy B. amyloliquefaciens D19 1én hé soi to C. siamense

Su sinh truéng va phat trién manh mé ctia hé soi to nim dugc danh gia qua céu trac va mat do cua
hé so1 to khi nudi cay trén moi truong dinh dudng. Cac t6n hai 1én to nAm s€ anh huong dén su
phat trién ctia hé soi to. Anh huong cua dich nudi cay vi khuan 1én hé soi to nam C. siamense dugc
kiém tra bang cach U to ndm vé6i dich nudi cdy cua vi khuan va quan sat sy bién d6i hinh thai hé
soi to nam dudi kinh hién vi quang hoc & d6 phong dai 1000X. Két qua duoc so sanh voi mau ddi
chimg cta hé soi to duoc U trong moi trudong dinh dudng LB v tring khong ¢ vi khuén (Hinh
3A). Sau thoi gian u 5 ngay, két qua béng hinh 4nh kinh hién vi véi d6 phong dai 1000X da cho
thiy su tac dong manh mé cua dich nudi cay vi khuén B. amyloliquefaciens D19 dén hé 501 to nam,
lam thay ddi cau triic cling nhu hinh dang cua hé so1 h¢ soi to nam véi cac bleu hién ton thuong
trén hé soi to khong nhu d6i chimg. Cac mili tén chi cac vi tri ¢6 cu trac bi ton thuong nhu truong
phinh, dirt gdy, gip khuc, phan hay té bao ctia hé soi to nam (Hinh 3B).

Trong nghién ctru ctia nhom téc gia Choub (2021), dich nudi cdy ciia chung vi khuédn B. velezensis
CE 100 cng tac dong 1én hé soi to nam C. gloeosporioides v6i cac biéu hién twong ty nhu truong
phong, phan hily vach té bao [10], nhom tac gia Rosa (2008) da kiém tra hoat tinh ddi khang cua
nam men Torulaspora globosa d6i v6i nAm moc C. sublineolum cting cho thdy hé 501 to' nam mdc
b tac dong voi cac ton thuong nhu dut giy, gip khuc, truong phinh khi duoc nudi ciy chung voi
Torulaspora globosa [26]. Ngoai ra, nhom tac gia Prapagdee (2022) di bao cdo vé sy tac dong cia
2 enzyme chitinase va B-1,3-glucanase tir Streptomyces hygroscopicus tac dong dén hé soi to nAm
C. gloeosporioides va Sclerotium rolfsii v6i cac hién tugng truong phong va lam tiéu giam vach té
bao cta soi ndm, diéu nay sé uc ché sy sinh truong cua h¢ soi to nam [27].
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Hinh 3. Anh hudng ctia dich nudi ciy B. amyloliquefaciens D19 1én hé sgi tor’néim C. siamense. (A) Déi ching; (B)
Mau thyc nghiém; scale bar: 10 mm; miii té€n: vi tri to nam bi ton thuong

Nhu véy, kha nang tic ché su phat trién hé soi to ndm C. siamense ciia B. amyloliquefaciens D19
c6 thé duoc giai thich mot phan do sy hién dién cua enzyme chitinase dugc sinh tong hop tir chung
vi khuan d3 tac dong Ién vach té bao cua hé soi to nim, tir @6 phan huy vach té bao to nim tao
hién tugng truong phong va dirt gay.

3.4. Anh hwdng cia nhiét dd va pH lén hoat tinh ddéi khang C. siamense cia B.
amyloliquefaciens D19

D6 bén nhiét va 6 bén pH cua dich nudi ciy vi khuan 1én hoat tinh d6i khang ndm mdc ciing dugc
kiém tra dé 260p phan xéac dinh ban chat cac hop chat khang mdc ciing nhu kha ning bao quan cua
dich nudi cay. Dich nuéi cay duogc xurly ¢ cac diéu kién nhiét d6 (60- 90°C) va pH (3,0-10,0) khac
nhau. Hoat tinh d6i khang nam mdc con lai sau xur Iy dugc kiém tra va thé hién trong Hinh 4.

Két qua so bd ban dau cho thay dich nudi cdy vi khuan thé hién hoat tinh d6i khang ndm suy giam
theo thoi gian xur ly ¢ cac nhiét d§ khéac nhau, trong do, & diéu kién xu 1y nhiét d6 90°C mac du
dich nudi cdy vi khuan Vén duy tri hoat tinh d6i khang nhung van thép hon dang ké so voi mﬁu XU
1y ¢ nhiét do thap hon. Két qua duoc phan tich thong ké di cho thdy kha nang ddi khang nam mdc
ctia dich nudi cay cua ching vi khuan B. amyloliquefaciens D19 c6 sy khac biét & didu kién xur 1y
90°C trong 15 phut so véi cac diéu kién xir Iy tai 60°C, 70°C, 80°C trong 5 phut va 10 phut
(ANOVA, n=3, d¢ tin cfy 95%). Cu thé tai diéu kién xir Iy & 90°C trong 15 phut, hoat tinh ddi
khang nam mdc giam con 43,59%+12,71% so v6i dbi chiung khong xtr 1y nhiét. Ngoai ra, trong
diéu kién xur 1y ¢ nhiét do 60°C, 70°C, 80°C trong 5 phut va 10 phut, hoat tinh d6i khang nam mdc
C. siamense cua dich nudi cay vi khuan duy tri trong khoang 76,41%-88,05% so véi ddi chimg va
khong c6 sy khac biét khi phan tich théng ké. Khi tang thoi gian xtr 1y 1én 15 phut & cac diéu kién
nhiét do nay, hoat tinh doi khang gidm con 66,41%-76,92% (Hinh 4A). Két qua nay cho thay kha
ning bén nhiét ciia cac horp chat khang mdc ¢6 trong dich nudi cay cua B. amyloliquefaciens D19.
D6 bén nhiét cua dich nudi cdy mot s6 vi khudn 1én kha nang d6i khang ndm moc cling duoc quan
sat thay trong cac nghién ctru trudc day nhu dich nuéi ciy vi khuan B. subtilis NN12 duy tri 60%
hoat tinh sau khi xur Iy ¢ cac nhiét do 70-80°C, va khoang 40% hoat tinh sau xur 1y tai nhiét do
90°C trén nam méc Fusarium equiseti [21], hoat tinh d6i khang ndm méc A. niger cua dich vi
khuan B. subtilis PY-1 duy tri sau khi xir Iy 121°C trong 15 phuat [28], va dich nuéi cay tir B. subtilis
B-FS06 van trc ché A. flavus sau khi xir Iy ¢ nhiét ¢ 100°C va 121°C [29].

Bén canh d6, sau khi dugc xtr Iy & cac diéu kién pH khac nhau, dich nudi cdy cua chung B.
amyloliquefaciens D19 da thé hién kha ning trc ché sy phat trién cta hé soi to ndm C. siamense
trong khoang pH 5,0-10,0 véi 75%-93% so voi dbi chimg va két qua phan tich cho thay khong c6
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su khac biét vé hoat tinh ddi khang khi xtr Iy dich nudi cdy trong khoang pH nay (ANOVA, n=3,
do tin cdy 95%). Trong dicu kién pH 3,0-4,0, kha nang trc ché to nam bi dnh hudng va gidm con
65% (Hinh 4B).

A

N5 phat
O10phat
ab B15phat

Khanang khangméc (%)

70°C 80°C 90°C
Nhiét dé

100 A

20 A

Khanang khang méc (%)

pH3 pH4 pHS5 pH6 pH7 pH8 pHY9 pHI10
Gia tri pH

Hinh 4. Anh hudng ciia nhiét d6 (A) va diéu kién pH (B) 1én kha nang khang nam moc C. siamense cia B.
amyloliquefaciens D19. ¢ cac chit cai khac nhau biéu thi sy khéac biét c6 y nghia (p<0.05)

Céc két qua twong tu ciing dugc quan sat thdy trong nghién ctru vé kha ning d6i khang C. gossypii
ctia vi khuan B. licheniformis OE4 véi kha nang bén pH trong khoang pH 5,0-9,0 [11]. Ngoai ra,
trong nghién ctru ciia Zhang va cong sy (2008) va Gong va cong su (2006), hoat tinh khang méc
tuong Ung cua B. subtilis B-FS06 va B. subtilis PY-1 trén A. flavus va A. niger duy tri & khoang
80% hodc khong d6i khi xir 1y trong khoang pH 5,0-12,0 [28, 29].

3.5. Kha ning ddi khéng C. siamense cua B. amyloliquefaciens D19 trén mé6 hinh qua xoai

Kha niang d6i khang nam méc C. siamnese cua dung dich nudi cy B. amyloliquefaciens D19 dugc
kiém tra trong diéu kién in situ vi md hinh qua xoai. Cac mirc do biéu hién bénh & cac nghiém
thirc khac nhau duoc quan sat va xac dinh sau 1, 4 va 6 ngay. Két qua dugc thé hién & Hinh 5.

Trong céac diéu kién thi nghiém dwoc quan sat & ngay thi nhit, biéu hién bénh & cac vét tiém trén
qua xo0ai 13 twong ty (Hinh 5A). Mtrc d6 biéu hién bénh dugc xac dinh vé6i dién tich tén thuong
trén qua xoai khi so sanh voi d6i ching (- ) cho thdy biéu hién bénh ¢ mau ddi ching (+) ma dugc
tiém boi chung nam méc 12 12% va ¢ mau cé xir Iy voi B. amyloliquefaciens D19 1a 79%. Tuy
nhién, két qua quan sat ¢ ngay thir 4 va thir 6 cho thdy muc do bleu hién bénh & méu ddi ching
(+) tang cao dang ké tuong tmg vé6i 3386% va 7853%, trong khi miu ndm méc dugce xir 1y véi vi
khuén B. amyloliquefaciens D19 thi thé hién mtrc dd biéu hién bénh 1a 79% va 88% khi so véi
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mau dbi chung (-) (Hinh 5B, C, D). Véicac két qua dat duoc, chung vi khudn B. amyloliquefaciens
D19 da gidam hon 98,7% muc dd bi¢u hi¢n bénh giy ra bdi nam moc.
& _

(x10%)

Mire d biéu hién bénh (%)

Ngay 1 Ngay 4 Ngay 6

Hinh 5. Kha ning dbi khang C. siamense cua ching vi khudn B. amyloliquefaciens D19 trén qua xoai sau 1 ngay
(A), 4 ngay (B), 6 ngay (C) va d6 thi thé hién murc d6 biéu hién bénh (D). BC (-): m?iu dbi ching (-) véi moi truong
LB v6 tring; PC (+): mau dbi chimg (+) véi dich huyen phu C. siamense; C-D19: mau thir nghiém véi dich phdi
tron ndm méc va vi khuan

Trong nghién ciru ciia nhom tic gia Liang (2022), dich 1én men cua chung vi khuan B.
amyloliquefaciens PMBO04 d3 giam kha nang biéu hién bénh than thu giy ra bai C. gloeosporioides
trén qua xoai & mirc 85% [30]. Piéu nay cho thiy kha ning giam biéu hién bénh trén qua xoai cta
chung vi khudn B. amyloliquefaciens D19 trong nghién ctru ndy 1a rat cao va ¢ tiém ning ng
dung chung vi khuan nay trong bao quan va kinh doanh qua xoai.

4 KET LUAN

Bénh than thu gdy ra boi chi nam mdc Colletotrichum anh huéng nghiém trong dén chat luong va
nang suit ctia nhidu loai ciy trong. Dé kiém soat cin bénh nay, dong thoi phat tr1en nén nong
nghiép xanh bén virng, viéc ung dung cac phuong phap kiém soat sinh hoc trong tréng trot dugc
quan tim va cac vi khudn déi khang 1a ddi twong tiém ning dé ngin ngira cac bénh do nim méc
gdy ra. Trong dé tai nay, chung vi khudn Bacillus amyloliquefaciens D19 da dugc xac dinh c6 kha
nang e ché sy phat trién cta hé soi to nim Colletotrichum siamense trong mdi trudng dia thach
va trén qua xodi,va la tmg ctr vién cho cic ché pham sinh hoc dé bao quan trai cdy ciing nhu ngin
ngtra bénh than thu do C. siamense gay ra.

LOI CAM ON: Chung t6i chan thanh cam on Trudng Dai hoc Cong nghiép Tp. HO Chi Minh da
cap kinh phi dé thyc hién dé tai nghién ctru 6 ma s6 21.2SHTPO1. Chung t6i xin chan thanh cam
on Ban gidm hi€u va Ban lanh dao Vién Cong nghé sinh hoc va Thyc phém da tao diéu kién thuén
loi cho chiing t6i thyc hién dé tai nay.
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ANTAGONISTIC CHARACTERISTICS OF Bacillus amyloliquefaciens D19 AGAINST
Colletotrichum siamense

HANH THI DIEU NGUYEN, DONG TRIEU PHAM, HONG VY NGUYEN, TAN
VIET PHAM, NGOC AN NGUYEN"

Institute of Biotechnology and Food Technology, Industrial University of Ho Chi Minh City
‘nguyenngocan.cnsh@iuh.edu.vn

Abstract: Anthracnose disease caused by the fungus Colletotrichum affects many crops and
reduces crop yields. Controlling this disease by biological methods and reducing the use of
chemicals is of increasing interest, in which Bacillus strains are potential candidates. In this study,
the antagonistic characteristics of Bacillus amyloliquefaciens D19 on Colletotrichum siamense
were investigated. The obtained results showed that the B. amyloliquefaciens D19 was able to
biosynthesize enzymes such as chitinase, protease, cellulase, and the bacterial suspension
negatively affect the fungal cell wall which led to swelling, breakage, folding, and cell lysis of the
fungal mycelia. The activity of the bacterial culture also showed heat stability with 66.4%-76.9%
remaining antifungal activity after 15 minutes of incubation at 60°C-80°C and 43.6% after 15
minutes of incubation at 90°C. In addition, the bacterial culture also showed pH stability with
75,0%-93,0% of residual activity after 2 hours treatment at pH 5.0-10.0. Furthermore, in vivo
antagonistic test on mango fruit model showed that B. amyloliquefaciens D19 reduced more than
98.7% of the disease severity caused by C. siamense. Thus, B. amyloliquefaciens D19 is a potential
candidate for biological control of C. siamense, which help to prevent anthracnose disease on many
Crops.

Keywords: Antifungal, anthracnose, Bacillus amyloliquefaciens, Colletotrichum siamense,
mango
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