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enzyme va khang Vibrio parahaemolyticus
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TOM TAT

Nghién cuu nham tuyén chon cdc dong
Bacillus ¢6 kha nang sinh mét sé enzyme c6 loi
dong thoi khdng Vibrio parahaemolyticus gay hoi
chiing chét som trén tém. Trong nghién ciru nay,
to”hg cong dd phan lap va sang loc duoc 54 ching
Bacilllus tir 30 mdu bin, nuéc va tém ao tai Séc
Trdng. Trong d6, 19 chiing cé khd ning doi khdng
véi Vibrio parahaemolyticus gdy héi chimg chét

som trén tom (EMS) trén ca 2 phwong phap thi

nghiém. Ba chung la NA2B13, NA10B2, NASBI co
kha ndng doi khdng manh véi V parahaemolyticus
gdy bénh EMS trén tom va san xudt mot dén ba
loai enzyme ngoai bao manh. Két qud dinh danh
16S rDNA va MALDI —~TOF cho thdy NA2BI3 va
NAS8BI la Bacillus subtiilis, chung NAIOB2 la
Bacillus amyloliquefaciens. Ddy la hai loai dwoc
xem la an toan va cé tiém nang ung dung trong
san xudt ché phém vi sinh phong bénh EMS trén
tom.

Tir khéa: héi chitng chét sém - EMS, hogi tir gan tuy cdp — AHPNS, Bacillus, V. parahaemolyticus

MO PAU

Thuy san 1a mot trong nhitng mét hang xuat
khiu chu lyc cua Viét Nam véi kim ngach khoang
5 ty USD/nam. Trong d6, nganh nuoi tom su va
t6m thé chén tring 1a mot trong nhitng nganh miii
nhon trong xuét khiu thily san & nude ta.

Tuy nhién hién nay, hién tugng tom nudi bi
chét hang loat duogc biét dén vai tén goi 1a hoi
chimg chét sém (Early mortality syndrome —
EMS) hay con goi 13 hoi chirng hoai tir gan tuy cip
(Acute hepatopancreatic necrosis syndrome —
AHPNS) gay thiét hai nang cho nganh nudi tom
ctia Viét Nam ciing nhu khu vuc Péng Nam A.
Bénh anh huong trén ca tom su (Penaeus
monodon) va tom thé chan tring (Penaeus
vannamei) voi cing mot biéu hién bénh tich trén

co quan gan tuy. Nhom nghién cliru cua tién si
Lightner tai Pai hoc Arizona xac dinh dugc
nguyén nhan gy hoi chimg t6m chét sém (EMS)
la do mdt dong dac biét cua vi khudn Vibrio
parahaemolyticus gy ra [11,12]. Cho dén nay,
hau nhu chua c¢6 thude tri dac hidu dé giai quyét
duoc van dé dich bénh tom EMS/AHPNS. Viée st
dung khang sinh dé tiéu diét vi khudn Vibrio giy
bénh vira khong phong bénh hiéu qué,lai gdy anh
huong dén méi truong nubi tom vira anh hudng
dén sy ting truong clia tom va ciing gy anh huong
dén chit lvong tom. Céc van dé quan ngai cho sirc
khoé ngudi tiéu ding & cac nude nhap khiu tom
nhu du lugng khang sinh, hoa chit cm, v.v...
khién viéc lwa chon phwong phép diéu tri bénh tom
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12 rat han ché. Nhiéu nghién ciru trong va ngoai
nudc cho théy viéc str dung vi sinh dé e ché mot
56 loai Vibrio néi chung giy bénh Vibriosis trén
tom da cho thiy tinh higu qua cta no, tuy nhién
hién nay cac san phim vi sinh trong nudc déu c6
nguén géc ngoai nhap hodc khong rd thanh phﬁn,
chung loai, trong khi d6 viéc phén 1ap va san xuit
trong nuwdc van con han ché.

Pang chu ¥ hién nay 14 dong vi khin Bacillus
spp., ¢O vai tro quan trong vi c6 kha nang sinh ra
nhiéu san pham bién dudng thir cAp nhu khang
sinh, thudc trir sdu sinh hoc, hoéa chit va
enzyme...ddng thoi di c6 nhidu nghién ctru cho
thdy c6 kha ning trc ché mot s6 dong Vibrio giy
bénh [2-4,9,10]. Do do6 viéc lya chon dong vi
khuén Bacillus spp. mang cac ddc tinh tot dong
thoi khang vi khin Vibrio parahaemolyticus giy
bénh EMS trén tom, c6 ngudn gbc tai dia phwong
1am co s& cho viée san xudt dai tra ché phim vi
sinh phong ngtra bénh 1a mét vén d& cén thiét hién
nay.

VAT LIEU VA PHUONG PHAP
Doi twong nghién ciru

Chung vi khuén V. parahaemolyticus gy hoi
chung EMS nghién ctru hién dang duoc luu trir tai
Chi nhanh Vién Ung dung Cong nghé tai
TP.HCM.

Chung Bacillus spp.phén 1ap tir miu dit, miu
nudc va hé tidu hoa tom khoe dugce 1ay trong khu
vuc nudi tdm khoe tai tinh So6c Trang.

Moi trwong siv dung nghién ctru

Mbi truong nudi cdy V. parahaemolyticus:
TCBS (Thiosulfate Citrate Bile Salt Sucrose) ctia
Merk, TSB (Tryptic Soy Broth): casein peptone 15
g, soya peptone 5 g, NaCl 15 g, nuée ct vira du
1.000 mL.

Méi truong phan lap va nudi ciy Bacillus:
MPA (Malt Peptone Agar): cao thit 5 g, peptone
10 g, NaCl 5 g, glucose 2 g, agar 20 g, nu6c bién
¢6 d6 man 10 %o (pha v6i nude cat) vira di 1L;

Maoi truong LB (Luria — Bertani): tryptone 10g,
cao ndm men 5 g, NaCl 5 g, nudc cét vira du 1000
mL; Mbi trudng LB — Agar thanh phin nhu trén
¢6 bd sung thém 2 % agar. Cac mdi trudng trén
dugc hép khir trung & 121 °C, 15 phut trude khi st
dung.

Phuong phép phan lap, 1am thuin Bacillus

Trudce khi phan lap, mau duge dun & nhiét 46
cao (80 °C) trong 10 phut dé loai bo té bao sinh
dudng, chi giit lai nhitng chung c6 sinh bao tir dé
chon loc va 1am thuln Bacillus. Pha lodng mau
tom, mau nudc, miu bun day ao nudi tom dén
ndng d6 thich hop bing nwdéc mubi sinh 1y 0,85 —
0,9 %o, ciy trdi trén dia petri c6 chira moi truong
MPA nuéc bién (46 man 10 %) nudi cdy 37 °C
trong 24 gio. Chon khuin lac dic trung cho
Bacillus va tién hanh 1am thudn bing cach cdy ria
trén moéi truong LB - agar, cho tdi khi quan sat
thdy chi c6 mot dang khuan lac duy nhét trén moi
truong [14].

Phwong phap dinh danh Bacillus

Xac nhan vi khudn Bacillus bang cach quan
sat khuén lac trén thach, nhuém Gram (+), phan
ung catalase (+), phan ng oxydase (+), kha ning
di dong va kha nang hinh thanh bao tur.

Céc mau vi khuan Bacillus muc tiéu thu duoc
tr cac mau dit, nude, tdm duge léy tai Soc Trang,
phan 1ap trén moéi truong MPA dugc ky hiéu tuong
tig 1a: DAIBj, NAiBj, TAiBj trong d6 i tir 1 dén
10, j tir 1 dén n.

Céc chung sau khi dinh danh sinh hoa duoc
Iira chon va tién hanh dinh danh dén loai bing
phwong phap giai trinh ty 16S rDNA: Téach chiét
bd gene vi khuin bing b kit cuia QIAgen, khuéch
dai trinh tw 16S rRNA bang phan tng PCR véi ciap
mdi ¢6 trinh ty nhu saw: 27F (5-
AGAGTTTGATCMTGGCTCAG-3). 1492R
(5’- TACGGYTACCTTGTTACGACTT-3’). San
phidm PCR dugc tinh ché va guri giai trinh ty. Cac
trinh ty nucleotide hoan chinh dwgc so sanh véi
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ngan hang dir liéu gene ciia NCBI bang céach sir
dung c6ng cy BLAST. Sau d6 cac ching vi khuén
duogc dinh danh khing dinh lai bdng phuong phap
sir dung coéng nghé khéi phd protein (MALDI —
TOF). So sanh sy trong ddng ciia phd protein tir
mau vi sinh vat muc tidu véi co sé dit liéu ciia gin
6000 chung vi sinh vat khac nhau.
Phwong phap xac dinh kha ning sinh enzyme
ngoai bao cia chung Bacillus

Khao sat kha nang sinh enzyme ngoai bao trén
mdi trudng LB — agar bd sung co chit thich hop.
Té bao cua chung Bacillusdwoc nudi cy trong moi
truong LB 1ong ¢ 37 °C trong 24 gid. Cham dich
Bacillus sau 24 gid nudi cdy 1én dia méi truong
LB — agar c6 bd sung timg loai co chét: 1 % tinh
bot, 0,5 % CMC (carboxy methyl cellulose), 1 %
casein tuong tng cho khdo sat kha nang sinh cac
enzyme amylase, cellulase va protease. U cac dia
khdo sat & 37 °C trong 12 gid va quan sat vong
phan giai trén dia [5].
Phuong phap khio sat kha ning di khang véi
Vibrio parahaemolyticus

Str dung phuong phép dia thach 2 16p cua
Dopazo va cong sy (1988) v6i mot sé chinh sira
nhé [1] va phwong phap khuéch tan qua 15 thach

[7,13], dé khéo sat dic tinh d6i khang vé6i vi khudn
V. paraheamolyticus.

Thi nghiém duoc lap lai 3 1an déi véi mdi
chung vi khuan cin chon loc, két qua la gia tri
trung binh cong cta cac 1an lap lai.

Duya vao kich thuéc vong ddi khang, chia murc
d6 khang theo céc cip sau: Khong déi khang (-): 0
mm; Ddi khang yéu (+): >0 —<2 mm ; Ddi khang
trung binh (++): 2— <4mm; D&i khang manh
(+++): >4 mm

Phwong phap xir Iy s6 li¢u

Céc s6 liéu thi nghiém dugc danh gia bang cac
phuong phap théng ké phan tich bién lugng
(Analysis of Variance, ANOVA), so sanh trung
binh theo phwong phép tric nghiém Ducan. Cac sb
lidu ghi nhan dugc xtr 1y bang phdn mén Statistical
Program Scientific System (SPSS) phién béan 19.

KET QUA VA THAO LUAN
Phan lap va sang loc so bd chung Bacillus spp.

T c4c mau dat, miu nude, mau tdm thu dugc
da lya chon dugc 83 chung vdi cac dac diém nhan
dang Bacillus nhu: khuén lac tron, bia rang cua,
mau vang xam dé tuyén chon (Hinh 1).

Hinh 1. Hinh dang khuén lac ciia mot s6 chung vi khuén phan 1ap dugc trén méi trudng MPA sau 24 gioy
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Hinh 2. Két qua nhuém Gram va nhudm béo tir cuia chung phan 18p duoc trén moi truong MPA. A:Té bao Gram
(+); B: T¢€ bao sinh ndi bao tir

V6i 83 chung vi khuan phén lap duoc, tién
hanh sang loc so bo nhim xac dinh sy hién dién
cua chung vi khuan Bacillus. DA chon dugc 54
ching c6 dac tinh tuong ung véi Bacillus: Truc
khudn hinh que, Gram duong, catalase va oxidase
duong tinh, sinh néi bao tir, di dong. Trong do sb
chung phan 13p dugc tai nude ao 1a 23 ching
chiém ty 16 cao nhit 42,59 %, sé chung phan lap
duoc tir dit ao 1a 13 chung chiém ty 1€ 24,07 %,

NASB1 NA10B4

cic mau tém ao phan 1ap duoc 18 ching Bacilllus
chiém ty 18 33,33 % (Hinh 2).
Kha nang sinh enzyme ngoai bao ciia cac chiing
Bacillus phan lap duoc

Viéc khao sat so by kha ning sinh enzyme
amylase, cellulase va caseinase cua cac ching
Bacillus dugc xéac dinh thong qua duong kinh
phan giai tinh bot, CMC va casein (Hinh 3).

Hinh 3. Vong phan giai tinh bot (1), cellulose (2), casein (3) ciia mot s6 chung vi khuin Bacillus phén 1ap dwoc

Két qua cho thiy hiu hét cac chiing déu c6 kha
nang sinh ca 3 loai enzyme, trong d6 chon duong
kinh vong phéan giai 16n hon 6 lam ching sinh
enyme manh thi d6i véi thir nghiém amylase thu
dugc 7 chung véi duong kinh phén giai tu 6,33—

15 mm, cellulase thu dugc 30 ching véi duong
kinh phan giai tir 6,5-16,33 mm va caseinase thu
duogc 23 chung véi duong kinh phan giai tir 6,33—
13 mm (Bang 1).

Bang 1. Tong hop két qua duong kinh phan giai co chit cua cdc ching Bacillus

Puong kinh phan giai tinh bot Duong kinh phan giai CMC Puong kinh phan giai casein

STT Tén chung (D—-d)mm Tén ching (D—d)mm Tén ching (D—-d)mm
1 NASB1 15,00 DPA10B3 16,33 TA2B1 13,00
2 NA10B4 11,67 NA2BY 11,00 TA4B1 11,83
3 NA10B2 11,00 NA7B2 10,67 NA4B1 10,67
4 TA10B2 11,00 NA10B4 10,17 TA1B1 10,50

Trang 26




TAP CHI PHAT TRIEN KHOA HQC & CONG NGHE:
CHUYEN SAN KHOA HQC TU NHIEN, TAP 1, SO 6, 2017

5 NA7B2 8,33 TA2B1 10,00 NA2B13 9,83
6 NASB3 6,83 NASB1 9,50 TASB2 9,67
7 TA7B2 6,33 TA6B3 9,50 NA6B3 8,67
8 TA6B2 5,83 TA1B1 9,00 NASB1 8,67
9 TA7B1 5,82 TASB1 9,00 NA10B2 8,67
10 TA7B3 5,50 TA6B1 8,67 DA10B3 8,67
11 TA6B1 5,00 NA10B1 8,17 TA3B1 8,67
12 NA9B1 4,50 NA10B2 8,17 TA7B1 8,67
13 NA2B9 4,17 TA7B1 8,17 NA2B9 8,50
14 bA5SB2 4,17 TA7TB2 8,17 TASB1 8,50
15 TA9BI1 4,00 NA6B3 8,00 NA2B6 8,33
16 DA7B2 3,83 NA9B1 8,00 NA1B1 783
17 DAI10B3 3,83 DATB2 8,00 NA2B4 7,50
18 NA2B13 3,00 TA3B1 8,00 TA6B3 7,33
19 DAI10B1 3,00 DA5B2 7,67 NA4B3 7,17
20 NA4B3 2,50 TA7B3 7,67 DASB7 7,00
21 NA6B3 2,50 DPA10B1 7,50 NA2B7 6,83
22 bA3B4 2,17 TASB2 7,50 TA7B2 6,67
23 NA2B2 2,00 TA10B2 7,50 DA3B4 6,33
24 DA2B2 1,83 NASB3 7,33 NAI1B2 6,00
25 DA3B3 1,83 TA6B2 7,33 DA2B2 6,00
26 DA3B6 1,83 TA9B1 7,33 TA6B2 6,00
27 NA2B1 1,50 NA2BS5 7,17 DA10B1 5,67
28 NA2B7 1,50 NA2B1 6,83 DA6BL1 5,50
29 NA2B5 1,33 NA2B2 6,83 bA3B3 5,33
30 DA3B5 1,33 NA2B3 6,50 bA5B2 5,33

Két qua trén cho thdy cac chung Bacillus phan
1ap c6 kha ning tiét cac loai enzyme ngoai bao &
cac muc do khac nhau. Cac chung tiép tuc duoc
khao sit kha nang d6i khang voi V.
parahaemolyticus gay bénh EMS trén tom.

Kha niing khang V. parahaemolyticus gay bénh
EMS ciia cac chiing Bacillus phan lap

Str dung phuong phéap d6i khang tryc tiép trén
2 thach 2 16p va khuéch tan trén 13 thach dé kiém
tra kha ning d6i khang cia cac chung Bacillus
phan 1ap dugc véi chung V. parahaemolyticus gay
bénh, viéc khao sat kha nang khang V.
parahaemolyticus gay bénh EMS cua cac chung

Bacillus dugc xac dinh thong qua dwong kinh
vong khang khudn. Két qua thi nghiém duoc thé
hién trong Bang 2.

Két qua cho thiy v6i phuong phap dbi khang
tryc tiép trén 2 16p thach, 54 chung khéo st c6
duong kinh vong phéan giai tir 0 dén 5,83 mm.
Téng s6 ching co kha ning ddi khang vai V.
parahaemolyticus trén moi truong 2 16p thach la
47 ching chiém ty 1& 87,04 %. C6 3 ching
Bacillus dugc danh gia 1a c6 kha nang khang V.
parahaemolyticus manh voéi (D—g)>4 la
NA10B2, NA2B13, NA9BI.
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Hinh 4. Kha ning khéng ciia mot s ching vi khuan Bacillus v6i V. parahaemolyticus gdy bénh EMS béng phwong
phap doi khang truc tiép

Phuong phap déi khang truc tiép trén méi
treomg 2 16p thach chi cho biét ching khao sat ¢6
d6i khang hay khong ma khong biét rd cac ching
thir nghiém d6i khang c6 phai do sinh cac hop chét
khang khuén hay do canh tranh dinh dudng (Hinh
4). Trong khi d6 phwong phap khuéch tan trén 15
thach cho cho biét dwogc cac ching c6 kha ning
sinh chét khang khuan hay khéng. Vong vo khuan

xung quanh 13 thach chimg té ching co tiét chét
khang khuan trc ché kha ning sinh truong cia V.
parahaemolyticus Hinh 5. Tir két qua thi nghiém
Béng 2 di chon dwoc 21 chung co dbi khang voi
V. parahaemolyticus,chiém ty 1¢ 38,89%. Trong
d6 NASBI c6 kha ning dbi khing manh nhét
(D —d)= 5,33mm > 4) va c6 su khac biét théng

ké so véi cac chung con lai.

Hinh 5. Kha ning khang mot sé ching vi khuén Bacillus voi V. parahaemolyticus gy bénh EMS bang phuong
phap khuéch tan trén 16 thach

Biang 2. Puong kinh vong khang khuén cta cac chung Bacillus dugc kiém tra d6i khéang bang 2 phuong phap

Phwong phéap déi khang truc tiép Phuong phép khuéch tan trén 13 thach
STT Tén chung (D—-d)ymm Tén ching (D—-d)ymm

1 NA10B2 5,83* NASB1 5,33*

2 NA2B13 4,00° DbA5B6 3,500

3 NA9B1 4,00° bA5B3 2,50
4 NA2B4 3,17% DA5B2 1,83
5 DA10B3 3,17% NAI1BI1 1,50¢d¢
6 DbA5B7 3,000 NA10BI 1,33¢de
7 TA4B2 3,00b¢d NA10B2 1,17¢d
8 NA2B9 2,83bede NASB3 1,00¢d
9 NA4B3 2,83bede NA9BI 1,00¢d
10 DbA10B1 2,67bcdet TA6B2 1,00¢d¢
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11 TAI1BI 2,67bedel TA7B3 0,674
12 NASB3 2,5(bedefe NA2B1 0,50%
13 PA7B2 2,33bedefgh NA2B4 0,334
14 TA3BI 2,33bedefeh NA6B3 0,334
15 PA3B4 2,17bedefghi TA7B2 0,334
16 PA3B6 2,]7bedefghi NA2B2 0,174
17 TA10B2 2,0Qbedefehij NA2B3 0,174
18 TA7B2 1,83cdefehij NA10B4 0,174
19 NA2B3 1,67 ¢defehij DA5B7 0,174
20 PAS5B2 1,67¢defehii TA9BI 0,174
21 TA6B1 1,67¢defehij TA10B2 0,17d

Trong ciing mét cot, cdc gid tri trung binh c6 ky tu theo sau khdc nhau cé sy khdc biét vé mdt thong ké (p<0,05).

Qua thi nghiém khao sat kha niang ddi
khangbang hai phuong phap dbi khang truc tiép
hai 16p thach va khuéch tan trén 15 thach, d4 chon
duogc 19 ching cho két qua dbi khang trén ca hai
phwong phéap. Cac ching c6 kha ning dbi khang
manh trén phwong phap déi khang truc tiép 1a
NA10B2, NA2B13, NA9BI tuy nhién trén
phuong phap khuéch tan trén 18 thach lai cho
chung NA8B1 c6 kha ning dbi khang manh véi V.
parahaemolyticus.

Tu khao sat kha nang sinh enzyme ngoai bao
va thir nghiém kha ning ddéi khang, 3 chung
NA10B2,NA2B13,NA8B1 dugc chon 1a 3 ching
tiém niang do c6 kha nang ddi khang manh dong
thoi tiét ca ba loai enzyme, trong do tiét 3 loai
enzyme manh la NA10B2 va NASBI, tiét 1 loai
enzyme manh la NA2B13. Cac ching nay dugc str
dung dé dinh danh 16S rDNA va MALDI — TOF,
bude dau nghién ctru kha ning d6i khang véi V.
parahaemolyticus huéng dén viéc san xudt ché
phim vi sinh phong trir bénh EMS trén tom.

Két qui dinh danh bing phwong phap giai
trinh ty 16S rRNA va MALDI - TOF

B6 gene cua cac chung tuyén chon NA10B2,
NA2B13, NA8BI duoc tach chiét. Trinh tu 16S
rDNA trén bo gene duoc nhén ban bing phuong
phép PCR va chay dién di trén gel agarose 1 % dé
kiém tra két qua. Hinh 6 cho thiy ¢ giéng
NA10B2, NA2B13, NA8B1 da thu nhan duoc cac

doan trinh ty DNA (~ 1500 bp) ma hoéa cho 16S
tRNA cua céc ching tuyén chon.

Trinh ty 16S rDNA sau khi khuéch dai duoc
gui giai trinh tai cong ty Macrogen va so sanh do
tuong ddng di truyén véi cac loai trén ngén hang
gene NCBI bang cong cy BLAST. Dya trén két
qua phan tich trinh ty 16S rDNA va dinh danh
khéng dinh lai bang phuong phap MALDI — TOF,
két qua cho thiy chung NASBI va NA10B2 la
Bacillus subtiilis, chung NA2B13 1a Bacillus
amyloliquefaciens (Bang 3). Cac ching nay dugc
khoa hoc danh gi4 14 vi khuén an toan (GRAS) [6,
8] va co tiém ning tmg dung trong viéc lam ché
pham hodc thirc an cho tdm nham gitp tom phong
va chdng lai bénh EMS.

M NAIOBZ NAZB13 NASBI

Hinh 6. Két qua PCR thu nhan gene 16S rDNA ciia
cac chung NA10B2, NA2B13, NA8B1
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Bang 3. Tom tit két qua dinh danh bang MALDI — TOF ctia ba ching NA10B2, NA2B13, NASBI

Chiing Rank Score NCBI
(Quality) Matched Pattern Value | Identifier
NA10B2 1(+) Bacillus amyloliquefaciens CIP 103265T CIP 1.771 1390
NA2B13 1(+) Bacillus subtilis ssp subtilis DSM 10T DSM 1.762 135461
NASBI1 1(+) Bacillus subtilis ssp subtilis DSM 5660 DSM 1.923 135461
KET LUAN

T 30 mAu dat, nude, tom thu nhan tai cac ao
nudi tom tai Soc Trang da phén 1dp va sang loc
duogc 54 chung vi khuin Bacillus c6 kha ning dbi
khang voi1 V. parahaemolyticus trén moi truong
thach dia. Trong d6 ba ching NA10B2, NA2B13,
NAS8BI1 d6i khang manh véi V. parahaemolyticus
gdy bénh EMS ddng thoi sinh mot dén ba loai

enzyme ngoai bao manh. Két qua dinh danh dua
trén phan tich trinh ty 16S rDNA va MALDI —
TOF cho thiy NASBI va NA10B2 la Bacillus
NA2BI3 1a
amyloliquefaciens. Cac chung dugc danh gia la an
toan va co tiém ning tng dung trong san xuat ché
pham vi sinh phong bénh EMS trén tom.

subtiilis,  ching Bacillus

Selection of Bacillus spp. 1solates having
enzyme producing ability and antagonistic
to Vibrio parahaemolyticus causing the
early mortality syndrome (EMS) on shrimp
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ABSTRACT

The aim of this study is to select some Bacillus
isolates which are capable of yielding several
beneficial enzymes and antagonism to Vibrio
EMS
disease. In this study, we isolated and screened
total of 54 Bacillus isolates from 30 mud, water

and shrimp samples at shrimp ponds in Soc Trang

parahaemolyticus causing the shrimp

province. Among these, 19 isolates were resistant
against Vibrio parahaemolyticus strains causing

the EMS shrimp disease via two testing methods.

Three of them including NA2BI13, NAIOB2,
NASBI
strong one to three kinds of extracellular enzymes

isolates showed strongresistance and

to produce. Result of 16S rDNA sequencing and
MALDI -TOF showed that NA2B13 and NAS8BI
were Bacillus subtilis and NAIOB2 was B.
amyloliquefaciens. These two species were
regarded safe and having potential applications
in the production of biological products to prevent

EMS shrimp disease.
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