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Tom tit

Dau tay 1a loai qua co gia tri kinh té voi hwong vi thom ngon, gia tri dinh dudng cao
va ¢6 loi cho sirc khoe con nguoi. Hién nay, phuong phap hiéu qua nhat dé kiém soat chat
luong san pham sau thu hoach 13 bao quan dau tdy trong diéu kién lanh két hop véi sur
dung thube hoa hoc. Tuy nhién, viéc str dung thude hoa hoc trong thoi gian dai khong chi
dan dén kha ning khang thudc cia mam bénh ma con gy hai cho stc khoe con nguoi va
moi truong. Quan 1y bénh ndm trén qua dau tay sau thu hoach bang phuong phap kiém soat
sinh hoc ¢ y nghia thyc tién rat 16n. Trong nghién ctru nay, chung t6i tién hanh sang loc
hoat tinh khang nim bénh gy hu hong qua dau tay cua 200 ching vi khuén va chon loc
dugc ching VK199. Ching VK199 c¢6 kha niang khang dong thoi 5 ching nim bénh.
Chung nay dugc dinh danh 13 Bacillus siamensis dua trén phan tich trinh tg 16S rDNA.
Chung Bacillus siamensis VK199 c6 kha nang sinh cic enzyme phan giai nhu cellulase,
amylase, protease va chitinase. Thém vao d6, cac thir nghiém in vivo ciing cho thay, ching
Bacillus siamensis VK199 ¢6 hiéu qua lam giam triéu chung bénh do ndm Botrytis
cinerea, Colletotrichum gloeosporioides, Mucor nidicola va Rhizopus delemar gay ra trén
qua dau tay trong qua trinh bao quan.

Tir khéa: vi khudn doi khang, hoat tinh khdng nam, kiém sodt sinh hoc, déu tdy.

1. PAT VAN DPE

Nhiém ndm bénh 13 nguyén nhan hang dau dan dén hu hong trai cdy sau thu hoach
trong qua trinh phan phdi va bao quan. Ngoai su suy giam chat luong va thiét hai vé kinh
té, trai cdy bi nhiém niam con gy ra mot sé nguy co dbi v6i strc khoe ngudi tiéu dung do

mot s6 chi nam nhu Aspergillus, Alternaria, Fusarium, Penicillium san sinh ra cac doc to.
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Vi du, Penicillium expansum, mot tac nhan gdy mdc xanh & nhiéu loai trai cdy sau thu
hoach c6 kha ning san sinh cac chit gdy ung thu nhu citrinin, patulin va chaetoglobosins.
Cac doc td khac nhu aflatoxin, haratoxins, alternaria va fumonisin cling c6 mat trong cac
loai trai cay bi nhim nidm thudc cac chi Aspergillus, Alternaria va Fusarium. Thong
thuong, cac cht diét nAm hoa hoc duoc st dung dé kiém soat sy hu hoéng cua trai cdy sau
thu hoach. Tuy nhién, viéc sir dung thudc diét nam tong hop di bi han ché trong nhimng
nim gan diy do nhiéu ching nim giy bénh di dé khang véi thude diét nim, du lugng
thudc trir nAm ngay cang ting trong ndng san, 6 nhiém méi trudng va cac van dé lién quan
dén strc khoe con nguoi. Do d6, xu hudng toan cau hién nay 1a huéng t6i st dung mot giai
phap thay thé an toan hon dé giam thiéu su hu hong cua trai cdy sau thu hoach [1]. Trong
s6 cac cach tiép can khac nhau, kiém soat sinh hoc thong qua vi sinh vat ddi khang 1a mot
phuong phap day hira hen va dang dan tré nén phd bién.

Kiém soat sinh hoc 1a sy trc ché sy phat trién, 1dy nhiém hodc sinh san ciia mot sinh
vat bang cach st dung mot sinh vat khac. Cho dén nay, mot s luong 16n cc ching vi sinh
vat thudc cac nhom khac nhau bao gdm ndm men, vi khuan, xa khuan va nim da duogc sir
dung 1am tac nhan kiém soat sinh hoc, trong dé vi khuan 1a pho bién nhét do ching co sb
luong 16m, sinh trudéng nhanh va cac chit chuyén hoa rat da dang. Nhiéu nghién ctru da
ching minh dugc hi¢u qua cua viéc st dung vi khuén trong quan 1y bénh nam sau thu
hoach. Trong nghién ctru cia Wang va cong su (2021), chung Bacillus halotolerans c6 kha
nang trc ché su phat trién cta sgi ndm va nay mam bao tir ctia Botrytis cinerea gy bénh
mdc xam trén qua dau tdy. Qua dau tdy sau thu hoach khi dugc xur 1y véi Bacillus
halotolerans c6 biéu hién bénh mdc xam thap hon so véi dbi chung [2]. Ye va cong su
(2021) da chtng minh ching Bacillus amyloliquefaciens c6 kha nang khang nhiéu loai
nim gdy bénh trén qua son trd. Qua son tra khi dugc xu 1y véi ching Bacillus
amyloliquefaciens co ty 1¢ thdi hong 1 62,5 % sau 20 ngay & 25°C, trong khi d6 16 dbi
chuing bi hu hong hoan toan [3]. Trong nghién cuu cua Aiello va cong su (2019), chung
Pseudomonas synxantha thé hién dic tinh ddi khang manh véi hai loai nam Monilinia
fructicola va Monilinia fructigena gdy bénh thdi nau trén qua dao sau thu hoach.
Pseudomonas synxantha 1am giam dang ké ty 18 va mirc d6 nghiém trong cta bénh thi
nau trén qua dao duoc 1y nhiém Monilinia fructicola sau 5 ngay & 25°C, 10 ngay & 10°C
va 20 ngdy ¢ 0°C. Tuong tu, ddi véi qua dao dugc iy nhidm Monilinia fructigena,
Pseudomonas synxantha thé hién hoat tinh bao vé t6t trong diéu kién bao quan 10°C va 0°C
nhung kém hon ¢ 25°C [4].

Nhu vay, nhiéu chung vi khuan da duoc cong bb 1a tac nhan kiém soat sinh hoc hi¢u
qua nam bénh trén trai cay sau thu hoach. Tuy nhién ) lugng ching dugc nhan dang van
1a rat it so v&i cc linh vuc khac cua kiém soét sinh hoc trong nong nghiép. Trong nghién
clru nay, 5 ching nim gay hu hong qua dau tay sau thu hoach bao gdm Botrytis cinerea,

Colletotrichum gloeosporioides, Fusarium proliferatum, Mucor nidicola va Rhizopus
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delemar duoc sir dung lam d6i twong dich dé sang loc va tuyén chon ching vi khuan ddi
khang hiéu qua. Chung vi khuén tiém ning duoc dinh tén bang so sanh trinh tu 16S rDNA
va xac dinh kha ning tiét cic enzyme phan huy. Pay 13 mot trong nhirng co s& quan trong
dé danh gia dic tinh khang ndm cua ching vi khuan. Ngoai ra, cac thir nghiém buéc dau vé
kha ning kiém soat bénh nim trén qua dau tdy sau thu hoach cua chung vi khuan tiém ning
nay cling dugc trinh bay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. P6i twgng/vat liéu nghién ciru

Trong nghién ctru nay, cic ching ndm giy bénh cho qua dau tiy sau thu hoach bao
gdm Botrytis cinerea, Colletotrichum gloeosporioides, Fusarium proliferatum, Mucor
nidicola va Rhizopus delemar dugc phan lap tr cdc qua dau tay giéng My D4 bi bénh tai
vuon trong dau ty trén dia ban thanh phd Da Lat. Cac ching ndm dugc nudi cy trén moi
truong PDA (HiMedia, India). 200 chung vi khudn dugc sir dung dé khao sat hoat tinh d6i
khang dugc phan 1ap tir bé mit qua dau tdy khoe manh va nudi ciy trén mdi truong LB
(¢/1: cao ndm men — 5, pepton — 10, NaCl — 10, agar — 15). Hién tai, cac ching ndm va vi
khuan duoc Iuu giir tai Trung tim nghién ciru nguén gen, Trudng Dai hoc Phenikaa.

Qua dédu tay str dung trong nghién ctiru dugc thu hai tai cac vuon trong dau trén dia
ban thanh phd Pa Lat. Qua duoc khir tring bé mat bang 2 % NaClO trong 5 phut, ria lai
v6i nude vo trung va lam kho tu nhién trude khi str dung.

2.2. Phwong phap nghién ciru
2.2.1. Khao sat hoat tinh doi khang ndm bénh ciia cdc ching vi khudn

Kha ning kiém soat ndm bénh cua cac chung vi khuan duoc sang loc bang phuong
phap nudi ciy kép [5]. Théi thach (@ = 5 mm) ctia ching nim duoc dat vao tam dia petri
chira moi truong PDA. Sau d6, mot thoi thach (@ = 5 mm) cua timg ching vi khudn da
duoc nuoi céy trén moi truong LB duge dat vao vi tri cdch tdm dia 2 cm, 0 dia trong 2
ngay & 25°C. Ti 1¢ khang ctia cac ching vi khuan ddi vi ndm dugc tinh theo cong thirc: S
= (R-r)/R x 100 %. Trong d6, S: Phan trim trc ché, R: ban kinh khuan lac nim & phia ddi
dién vi tri dat khoanh vi khuan, r: ban kinh khuan lac nAm & phia dit khoanh vi khuan. Mdi
thi nghiém déu duoc lap lai 3 lan.

2.2.2. Xdc dinh hoat tinh enzym ciia ching vi khudn

Kha ning sinh cellulase, amylase, protease ctia chung vi khuan dugc kiém tra bang
cach bd sung 1 % co chat: CMC, tinh bot va sita giy vao méi truong thach nudce. Sau 24
gido u ¢ 37°C, dia nudi céy duoc nhudm véi thude thir congo dé 0,1 % dé xéc dinh hoat tinh
cellulase, lugol 1 % dé kiém tra hoat tinh amylase va do vong phan giai d6i voi hoat tinh
protease. Kha ning phén giai chitin dugc xac dinh bang cach ciy vach chung vi khuan trén
mdi truong chitin agar chira chitin tir vo tom 14 ngudn duy nhat (g/1: MgS04.7H,0 — 0,3;
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(NH4)2SO4 — 3; KH2PO4 - 1; Citric acid — 1; Tween 80 — 200ul; Colloidal chitin — 4,5;
Bromocresol purple — 0,15; Agar — 15; pH 4,7). Dia nudi cdy dugc u & 37°C trong 3 ngay.
Chung vi khuan dugc xac dinh 13 c6 kha ning sinh chitinase khi méi truong nudi cdy
chuyén sang mau tim.
2.2.3. Thir nghiém kha nang ikc ché nam bénh cia chiing vi khudn

Cac qua dau tay khoe manh va dong nhét (14-18 g/qua) duoc thu hai va khir tring bé
mat béng 2 % NaClO. Mot vét thuong co6 kich thudc 3 mm x 3 mm dugc tao ra ¢ trung tdm
ctia mdi qua. Dich vi khuan dbi khang nuéi ciy trong méi trudng LB, lic 160 rpm & 37°C
trong 24 gid duge ly tm loai bé méi trudng, rira voi NaCl 0,85 % va pha lodng t6i ndng
d6 10° CFU/ml. Cac bao tir nam Botrytis cinerea, Colletotrichum gloeosporioides,
Fusarium proliferatum, Mucor nidicola va Rhizopus delemar dugc thu nhan tir dia nudi
cdy PDA & 25°C trong 7 ngdy, dém mat do bang budng dém Burker-Turk va diéu chinh vé
mat do 10%-10° bao ti/mL. 10 pL dich chira bao tir nidm bénh duoc tiém vao cac vét
thuong, 1am kho trong 2 gid. Sau do, 10 ul dich vi khuén déi khéng tiép tuc duogc tiém vao
mdi vét thuong, 16 ddi chimg duoc tiém thay thé bang nudc cit vo trung. Qua diu tiy sau
xtr Iy duoc bao quan riéng ré trong tai polyetylene & 25°C, d6 am tuong d6i 90-95 % trong
7 ngay. Murc d6 ton thuong trén bé mat qua do nam bénh giy ra duoc tinh trén ty 18 phan
tram t6n thuong dién tich bé mit theo quy wdc: 0 (khong cé ton thuong), 1 (<5 %), 3 (6 —
10 %), 5 (11 =25 %), 7 (26 — 50 %) va 9 (> 50 %). Chi s6 bénh (DI) va hiéu qua kiém soat
bénh (CE) dugc tinh theo cong thure [6]:

Chi sb bénh = Z(sé qua bi tdn thuong & tat ca cac mirc do x muc do tén thuong dai
dién)/(tong s6 qua x muc do tén thuong cao nhét) x 100.

Hiéu qua kiém soat bénh = (chi s6 bénh d6i chtng - chi s6 bénh thi nghiém)/chi s6
bénh dbi chimg x 100.

Thi nghiém duoc 13p lai 03 1an va st dung 20 qua dau tay/16 thi nghiém.
2.2.4. Binh danh dwa trén so sanh trinh tw 16S rDNA

Poan gen 16S rDNA duoc khuéch dai bang PCR tir DNA tong s v6i cip mdi 27F
(5'-AGAGTTTGATCCTGGCTCAG-3) va 1492R (5-GGTTACCTTGTTACGACTT-3).
San pham PCR sau khi duoc kiém tra trén gel 1 % agarose duoc tinh sach bang PCR
Purification Kit (Bioneer, Han Quéc) va doc trinh tu. Két qua gidi trinh ty gen dugc xu ly
bang phan mém MEGA7.
2.2.5. Phuong phdp xir 1y 56 liéu

S6 liéu duge xur ly bﬁng phém mém Excel. Céc nghiém thic dugc lap lai ba lan dé
tinh gid tri trung binh, do 1é€ch chuén. Su khac biét co y nghia gifra cac mau thi nghiém
duogc xac dinh bang phuong phap thdng ké ANOVA. Gié tri p < 0,05 duoc xem 14 sai khac
c6 y nghia.
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3. KET QUA VA THAO LUAN
3.1. Hoat tinh khang nim bénh ciia 200 chiing vi khuin

Trong nghién ctru ndy, 200 chung vi khuan phan 1ap tir qua ddu tay tuoi dugc sang
loc kha ning dbi khang véi 05 ching nim giy thdi hong qua bao gém Botrytis cinerea,
Colletotrichum gloeosporioides, Fusarium proliferatum, Mucor nidicola va Rhizopus
delemar. Két qua thi nghiém duoc chi ra trén Hinh 1 cho thy, vi khuan c¢6 hoat tinh khang
Botrytis cinerea chiém ty 1& cao nhit (95 %), trong khi d6 vi khuan khang Rhizopus
delemar c6 ty 1& thap nhit (1,5 %). Ty 1& vi khuan khang Mucor nidicola, Fusarium
proliferatum, Colletotrichum gloeosporioides 1an luot 12 7,5 %, 10 % va 30 %.

S6 lwong ching vi khuan c6 kha nang dbi khang nam dugc thé hién trong Hinh 2.
Trong d6, 192 chung c6 kha ning khang 1 loai ndm, 50 chung khang duoc 02 loai nim, 20
chung khang duogc 03 loai nam, 05 ching khéng dugc 4 loai nam va dic biét, 03 chung
khang duoc ca 05 loai nAm. Ba chung vi khuan khang dugc dong thoi 05 loai nam gay thoi
hong qua dau tay la chung VK180, VK195 va VK199.
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Hinh 2. Kha nang khang 5 ching nam gdy bénh ciia 200 ching vi khudn
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Trong s6 3 chung vi khuan dugc xac dinh c6 kha ning ddi khang dong thoi 5 chung
nam bénh, chung vi khuidn VK199 c6 kha nang khang manh va on dinh. Ty I¢ tc ché
Botrytis cinerea, Colletotrichum gloeosporioides, Fusarium proliferatum, Mucor nidicola
va Rhizopus delemar cua chung VK199 dat lan lugt 1a 75 %, 84 %, 52 %, 45 % va 53 %
(Hinh 3).

Hinh 3. Kha néng tic ché ciia ching VK199 doi véi Botrytis cinerea (4), Colletotrichum
gloeosporioides (B), Fusarium proliferatum (C), Mucor nidicola (D) va Rhizopus delemar (E)

Vi khuan d6i khang c6 thé ton tai ty nhién trén bé mat trai cdy va viéc phan lap, st
dung cac chung ddi khang nay dé kiém soat ndm bénh trén trai cay sau thu hoach dugc goi
la d6i khang ty nhién. Trong nghién ctru cia Chalutz va Wilson (1990), nudc rira bé mat
trai cdy ho cam quyt khi dugc ciy trai trén méi truong thach thi chi ¢6 vi khuan va nim
men xuat hién. Khi pha lodng nuéc rira nay thi méi quan sat thiy sy xut hién ctia nam.
Diéu d6 cho thay, nAm men va vi khuan c6 thé da ngan chan sy phat trién ctia ndm [7]. 200
ching vi khuén str dung cho thi nghiém sang loc c6 ty 1¢ d6i khang ndm bénh rt cao. Diéu
d6 cho thdy, viéc phan 1ap vi khuan d6i khang tir chinh bé mdt qua dau tdy khoe manh da
lam tang dang ké co hoi tim kiém duoc cac ching ddi khang hiéu qua.

3.2. Kha niing sinh cic enzyme phén giai ciia chiing vi khuian VK199

Vi khuén thé hién cic co ché khang da dang d6i véi nam bénh nhu canh tranh khong
gian, chit dinh dudng, tiét cic enzyme thuy phan, san xuit khang sinh va tao biofilm [1].
Cac enzyme thily phan c6 thé ké dén nhu chitinase, protease, cellulase.... co thé pha hiy
cdu trac cta cic hop chét cao phén tir nhu chitin, protein, cellulose, hemicellulose.... tir d6
ngin chan sy phét trién va hoat dong cua ndm bénh. Két qua khao sat kha ning sinh
cellulase, amylase, protease, chitinase dugc chi ra trén Hinh 4.
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A

Hinh 4. Hoat tinh cellulase (A), amylase (B), protease (C) va chitinase (D) cua chung VK199

Vong phan giai CMC, tinh bot, stra gz‘iy cua chiung VK199 dat lan luot 1a 20, 11 va
11 mm. Mbi truong nudi cdy VK199 véi chitin 1a ngudn cacbon duy nhat chuyén sang mau
tim sau 3 ngay u ¢ 37°C ching t6 ching VK199 c6 kha nang sinh chitinase. Kha nang sinh
cac enzyme phan gidi nhu cellulose, amylase, protease, chitinase chinh la dac tinh quan
trong dé xac dinh co ché khang nam ciia ching vi khuan VK199.
3.3. Két qua thir nghiém kha ning trc ché nim bénh ciia chiing vi khuin VK199 trén
qua dau tay sau thu hoach

Hiéu qua kiém soét sinh hoc ctia chung VK199 trén quéa dau tay sau thu hoach dugc
kiém tra 1an lugt v&i 05 loai ndm bénh. Két qua thi nghiém duogc chi ra trén Hinh 5, 6 va 7.

boi chimg 3

VK199

VK199
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Hinh 5. Mirc d¢ ton thuwong ciia qua ddu tdy khi bi ldy nhiém ndm Botrytis cinerea (A),
Colletotrichum gloeosporioides (B), Fusarium proliferatum(C), Mucor nidicola (D) va
Rhizopus delemar (E) ¢ 16 doi chitng va 16 dwoc xir Iy véi VK199

Chung VK199 c6 kha ning 1am giam chi sb bénh cta qua diu tdy bi nhiém nim
Botrytis cinerea, Colletotrichum gloeosporioides, Mucor nidicola va Rhizopus delemar.
Trong d6, nghiém thic 1y nhiém Mucor nidicola ¢ chi s6 bénh giam manh nhét, tir
82,22 % & 16 ddi chimg xudng con 42,22 % & 16 thi nghiém (Hinh 6). Theo d6, hiéu qua
kiém soat nAm Mucor nidicola cua ching VK199 ciing dat cao nhat 43,24 %, tiép theo 1a
nam Rhizopus delemar dat 22,62 %, Colletotrichum gloeosporioides dat 15,22 % va
Botrytis cinerea dat 12,92 % (Hinh 7). Riéng ddi v6i nghiém thirc 1ay nhidém Fusarium
proliferatum, chi s6 bénh cua qua dau tay xir Iy véi VK199 giam khong dang ké so véi 16
d6i chimg va sy khac biét vé chi s bénh giira 16 dbi chimg va thi nghiém khong ¢ y nghia
thong ké. Mic du, ching VK199 c6 kha ning dbi khang ndm Fusarium proliferatum trén
dia PDA véi ty 18 trc ché 1a 52 % (Hinh 3) nhung khi xtr 1y v6i qua dau tay thi chung nay
thé hién kha niang d6i khang kém. Viéc sang loc cac chung vi khuan d6i khang nam bénh
trén dia thach s& nhanh chong thu dugc nhirng ching khang tét. Tuy nhién, cac ching c6
hoat tinh @c ché ¢ diéu kién in vitro c¢6 thé khong co hoat tinh ¢ ché twong ty khi thu
nghiém in vivo. Do d6, viéc két hop phwong phép in vitro va in vivo 1a rét can thiét dé chon
loc duge cac ching ddi khang hiéu qua.

100 - x
80

S

- e

£Y .

% .

S 40 :%3{; : o1

= ;}sggg | ® Doi1 ching

o .

20 ;g%g%%%: . m VK199

ﬁ{éé

i ;

e

-
ig

Tap chi Kiém nghiém va An toan thuc phdm-tap 5. s6 1, 2022



Nguyén Kim N Thdo, Binh Thi Ngoc Mai, V& Hodi Hiéu,... Nguyén Hong Minh

Hinh 6. Chi s6 bénh do ndm Botrytis cinerea, Colletotrichum gloeosporioides, Fusarium
proliferatum, Mucor nidicola va Rhizopus delemar gdy ra trén qud ddu tdy & 16 doi chirng

va 16 dwoc xir 1y véi vi khudn VK199 (*: p < 0,05)
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Hinh 7. Hiéu qua kiém sodt nam bénh gdy huw hong qua dau tdy
sau thu hoach cua chung VK199

3.3. Pinh danh chiing vi khuin VK199 bang phan tich trinh tw gen 16S rDNA

Trinh tu nucleotit thu dugc cua chung VK199 duogc dang ky trén ngan hang dir li¢u
DNA ctia Nhat Ban (www.ddjb.nig.ac.jp) v6i mé sé ding ky LC669913 va duoc so sanh
vor 31 trinh ty gen 16S rDNA cua cac loat Bacillus trén EZBiocloud
(https://www.ezbiocloud.net/). Két qua cho thiy ching VK199 c6 d6 trong dong cao nhit
v6i Bacillus siamensis KCTC 13613 voi hé sb twong dong 1a 100 %, tiép d6 1a Bacillus
velezensii CR-502 v6i hé sb twong dong 1a 99,63 % (két qua chi tiét khong dugc chi ra &
day). Dua vao khoang céach di truyén ciia doan gen 16S rDNA cua cac loai Bacillus khac
nhau va bang chuong trinh MEGA 7, cdy phat sinh ching loai ctia cac loai Bacillus da
duoc xay dung (Hinh 8). C6 thé thay rang, VK199 nim ngay canh loai Bacillus siemensis.
Nhu vay, dua vao bang hé sé trong déng va cy phat sinh chung loai, ching VK199 duoc
dinh danh la loai Bacillus siamensis.

Bacillus siamensis da dugc nhom tac gia You va cong su (2021) ching minh 1a cé
hiéu qua lam giam kha ning nhiém bénh ciia mot s6 hoa qua nhiét ddi nhu xoai, vai trong
qua trinh bao quan [8]. Trong nghién ctru cia ching t61, ching Bacillus siamensis VK199
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cling c6 vai tro kiém soat bénh trén qua dau tay sau thu hoach. Nhing két qua nay cho thay
rang, Bacillus siamensis 13 tic nhan kiém soat sinh hoc tiém ning va c6 thé dugc tng dung

deé kiém soat mam bé¢nh trén trai cay sau thu hoach.

. Bacillus cabrialesit TES (MEAG2260
| EBacillusinaguosorem KOTC 13420 (AMXENO1000021)
Bacillus halofolerans ATCC 25096 (LPVFO1000003)
L Bacillus mojavensis RO-H-1 (JTHE00230)
EBacillus stercoris JCM 30051 (MN33E0045
Eacillus fequilensis KCTC 13622 (ATTO01000043)
EBacillus spizizenii NERL B-23049 (CPO02903)
EBacilluz nakamurai NERL B-41001 (L3AZ01000028)
Bacillus vallismorfis DV1-F-3 (JHA00273)
Bacilius subflis NCBI 3610 (ABQLO1000001)
EBacillus amploliguefaciens DMET (FN3978440)
AU Bacillus velezensis CR-302 (AY603658)

VK199

Bacillus siamensis KOTC 13613 (AIVFO1000043)
| Bacillus afrophaews ICM 2070 (ABOZ11E1)

EBacillus swezepir NEEL B-41294 (MEBEO1000096)
_ Bacillus glycinifermentans 30-13 (LECW0O1000063)
"Il Bacillus Hohentformis ATCC 14580 (AED1T333)

q = - EBacillus aerius 24K (ATE31843)
Bacillus paralicheniformis KI-16 (KY60446 5

Eacillus haynesii NERL B-41327 (MRELO100007E)
Eacillus sonorensis NBRC 101234 (AVTHMO1000016)
Bacillus gobiensisFIAT-4402 (CP0126000
—L Bacillus capparidisEGL 6500252 (KY003162)

w, Boeillus alfifudings AEF2h (431001000029
ﬂ Bacillus xiamenensis HYC-10 (AMEH01000114)

Bacillus safensis subsp. sgfensis FO-360 (ASIDO100002T)
EBacillus safensis subsp osmophilus BCO9 (KYR90520)
Bacillus ausfralimaris WHTI_1 (TX620008)

Eacillusprmilus ATCC 7061 (ABRX01000007)
EBacillus shangzhouensis DW5-4 (JOTPO100006 1)

Bacillus salacefis TKPT7-4 (LC367333)
Fseudomonas putida ATCC 12633 (MR114479 1%

Hinh 8. Cdy phat sinh chung logi dwa trén so sanh vung trinh tu 16S rDNA. Gida tri

bootstrap xudt hién & méi nhanh dwoc thiét lap tue sau 1000 lan lap lai

4. KET LUAN

Tt 200 chung vi khuén phan 18p trén trai dau tdy khoe manh, chung t61 da chon loc
dugc chung vi khuan VK199 c¢6 kha ning khang dong thoi 05 ching nim bénh gay hu
hong qud 1a Botrytis cinerea, Colletotrichum gloeosporioides, Fusarium proliferatum,
Mucor nidicola va Rhizopus delemar. Chung VK199 duoc dinh danh 1a Bacillus siamensis.
Chung c6 kha ning tiét cac enzyme phan giai nhu cellulase, amylase, protease va chitinase.
Day chinh 13 mot co ché khang nim quan trong ctia vi khuan. Céc thir nghiém kiém tra kha
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nang kiém soat nAm bénh trén qua dau tdy sau thu hoach ciing cho thdy, chung VK199 c6
kha ning giam bénh do ndm Botrytis cinerea, Colletotrichum gloeosporioides, Mucor

nidicola va Rhizopus delemar, trong d6 hi¢u qua nhat la voi nam Mucor nidicola.
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Abstract

Strawberries are economically important owing to their unique flavour, health
benefits, and nutritional aspects. Decay after harvest is a major issue in the development of
strawberry industry. Currently, the most effective method for controlling decay after
harvest is storage of strawberries at low temperature combined with usage of chemical
fungicides. However, long-term usage of chemical fungicides not only causes pathogen
resistance but also is harmful for human health and environment. Biocontrol method for
the management of disease after strawberry harvest has great practical significance. In this
study, totally 200 bacterial strains isolated from the surface of healthy strawberry fruit
were tested for antagonistic activity against five fungal pathogens. Among them, VK199
strain was potent against all five postharvest spoilage fungi on strawberry fruit and then
utilized for further study. This strain was identified as Bacillus siamensis based on
sequence analysis of 16S rDNA. The extracellular lytic enzymes, including cellulase,
amylase, protease and chitinase released by B. siamensis VK199 were detected.
Furthemore, in vivo, the results of biological control efficacy test showed that B. siamensis
VK199 suppressed the occurrence of diseases caused by Botrytis cinerea, Colletotrichum
gloeosporioides, Mucor nidicola and Rhizopus delemar of strawberry during storage.

Keywords: Antagonistic bacterium, antifugal activity, biological control, strawberry.
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