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TOM TAT
Bénh hoai tir gan tuy cdp tinh (AHPND — acute hepatopancreatic necrosis disease) hay bénh chét som
(EMS) 6 tom gay ra boi cdc ching vi khudn Vibrio parahaemolyticus mang gen déc t6 pir'® va lam thiét hai
nghiém trong cho nganh t6m nuédi toan cau. Sir dung vi sinh vt cé loi thay thé khang sinh dwrge xem la mét
trong s6 bién phdp hiéu quad trong viéc ngin ngira AHPND cho cdc hé thong nudi tém hién nay. Nghién ciru
hién tai dd danh gia tiém nang lam ché pham sinh hoc doi khang V. parahaemolyticus pir'® ciia 33 ching
Bacillus phdn ldp tir mdu bim rirng ngdp mdn va tém nuéi tai tinh Khanh Hoa. Trong sé 9 ching Bacillus ¢6
tinh déi khang, CCT-Ba9 va CCT-Ba42 tao ra vach doi khdng I6n nhdt va cé kha nang sinh enzyme ngoai bao
16t bao gom cellulase, amylase, protease. Ca hai ching déu dwoc danh gic an toan khi cho thdy khéng c6 kha
ndng tan huyét. Két qua dinh danh bang ddc diém sinh héa va gidi trinh ti gen 168 rRNA xdc dinh chiing lan
lwoc la loai B. pumilus and B. subtilis. Ca 2 lodi déu cho thdy phat trién tot ¢ do pH tir 4.0 dén 8.0 and dé man
tir 0 dén 50%o. Két qua ciia nghién ciru cho thdy tiém ndng sir dung Bacillus CCT-Ba9 va CCT-Ba42 dé ngan
ngira hodc kiém sodt sy bing phat ciia AHPND & t6m nudi.
Tir khoa: Bacillus,; enzyme ngoai bao, khang Vibrio parahemolyticus pir'®
ABSTRACT

Acute hepatopancreatic necrosis disease (AHPND) or early mortality syndrome (EMS) is caused by
Vibrio parahaemolyticus strains carrying the toxin gene pir'® and has caused severe losses for the global
shrimp industry. Using beneficial microbes as an alternative to antibiotics is considered one of the most effective
methods in preventing the outbreak of AHPND in shrimp production systems today. In the present study, 33
Bacillusisolates obtained from mangrove sediment and grown-out shrimp samples in Khanh Hoa Province
were screened for their probiotic properties against pirAB'P-bearing V. parahaemolyticus strains. Among the
investigated isolates, nine strains showed clear antagonistic activity and extracellular enzyme productions
such as amylase, protease, cellulase. No hemolytic activity was detected in Bacillus CCT-Ba9 and CCT-Ba42,
indicating their safety as good probiotic candidates. Biochemical and 16S rRNA sequencing analysis identified
them as B. pumilus and B. subtilis, respectively. Both species could grow within a pH range from 4.0 to 8.0
and salinity from 0 to 50%o. Our results demonstrated that Bacillus CCT-Ba9 and CCT-Ba42 are promising
probiotic strains and may have applications to prevent/control the outbreak of AHPND in shrimp aquaculture.

Keywords: Vibrio parahaemolyticus, Acute Hepatopancreatic Necrosis Disease, AHPND, Bacillus,
Shrimp, Disease

I. LOI MO PAU vao nam 2009 va da lay lan sang Viét Nam,

Bénh hoai tir gan tuy cap tinh (AHPND) Malaysia, Thai Lan, Mexico va Philippines,
& tom, con dugce goi 1a hoi ching tom chét cling nhu khip Nam My va Hoa Ky [1].
som (EMS), xuét hién lan dau ¢ Trung Qudc AHPND gay chét 100% trén tom thé va tom
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st va lam thiét hai cho nghé nudi tom hang
nam udc tinh hon 1 ty d6 la [2]. Bénh do cac
chung vi khuan Vibrio parahaemolyticus mang
plasmid chira gen cho doc t6 nhi phan lién quan
dén con trung Photorhabdus, PirAB, con duoc
g01 la Pir-like AB va PirVP [3]. AHPND gay
chét & hai loai tém dugc nudi nhiéu nhét trong
nganh nudi trong thuy san 1a Penaeus monodon
va Litopenaeus vannamei [2].

Hién nay, bénh do vi khuén trén dong vat
nudi thily san thudng duoc kiém soat boi thude
khang sinh. Mot sé khang sinh thuong duoc
ding dé diéu tri bénh AHPNP lam ting kha
nang khang nhiing loai khang sinh nay, vi du,
oxytetracycline, quinolon va amoxicillin [4].
Viéc st dung lau dai khang sinh khong nhiing
gy 6 nhiém moi truong ma con de doa sirc
khoe con ngudi. Vi vay, si dung ché phim
sinh hoc d6i khang voi V. parahaemolyticus 1a
mot chién luge thay thé cho thude khéang sinh
va xu hudéng chung dé kiém soat mam bénh ¥,
parahaemolyticus trong nudi trong thiy san
[5].

Ché pham sinh hoc 14 bat ky ché pham sinh
hoc vi sinh nao hodc san phdm cuia vi sinh vt c6
loi cho sirc khoe cua vat chu [6]. Hiéu qua ché
pham sinh hoc trén vi khuan gay bénh thity san
chu yéu gém: loai trir canh tranh (vi tri lién Két,
dinh dudng, ning lugng va chat mang sit), tiéu
hoéa ting cuong trong vét chi ciia nd, san xudt
hoat chat khang khuan (chang han nhu khang
sinh, enzym phan giai vi khuan), ting cudng
kha nang mién dich bam sinh khong dac hiéu
trong nudi trong thiy san, cai thién chat lugng
nuace, v.v. [7]. Bacillus phén b6 rong rai trong
thé gidi ty nhién, bao gdm moéi truong bién va
phan loai dua trén phén tich trinh tu rRNA 16S
[8]. Bacillus c6 thé tao ra mot luong 16n cac
enzym thily phan va peptide khang khuan tao
ra su kiém soét sinh hoc. Bao ttr ciia Bacillus
6 thé chiju dugce nhiét do cao trong subt qua
trinh san xuét thie an thay san do d6 Bacillus
tr& thanh mot trong nhitng ngudn quan trong
ctia ché pham sinh hoc [9]. Sir dung Bacillus
spp. trong nudi trong thuy san nham chdng lai
cac tac nhan gy bénh van dang thu hut nhiéu
nha nghién ctru nhim tao ra ché pham kiém

soat mam bénh hiéu qua, bén viing va an toan
[10].

Muc ti€u ctia nghién ciru nay la sang loc
va phat trién dong Bacillus c6 tiém ning
lam ché pham sinh hoc dé kiém soat ¥
parahaemolyticus mang gen pir®® giy bénh
AHPNP trén tom, cac chung dugc phan ldp va
sang loc tir bun dét ¢ rimg ngdp min ¢ Khanh
Hoa. Cac ching phan 1ap tiém ning da duoc
sang loc va nghién ciru danh gia kha nang d6i
khang voi V. parahaemolyticus mang gen pir*?
kha ning tan huyét va hoat tinh sinh enzyme
ngoai bao thuy phan cellulase, amylase va
protease. Chung vi khudn Bacillus tiém ning
duoc dinh danh b?mg test kit sinh hoa va giai
trinh tr 16sRNA.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

1. Vit liéu nghién ciru

- Mau bun duoc thu tir rimg ngap man & Tan
Pao - Ninh Ich - Khanh Hoa. Mau duoc chia
trong lo thuy tinh da dugc vo trung, bao quan
lanh bang udp da va van chuyén vé phong thi
nghiém dé phan tich.

- Mau tom dugc thu tir cac ao tom nudi tai
tinh Khanh Hoa. Tom dugc suc khi va van
chuyén vé phong thi nghiém Dai hoc Nha
Trang d¢é tién hanh phan 1ap vi khuan.

- Bbn ching Vibrio parahemolyticus mang
gen pir*® (A23, H7, P1, P3) thu tir ao tom nhiém
AHPND tai Khanh Hoa nam 2019-2021va
dugc luu gilr tai phong thi nghiém truong Dai
hoc Nha Trang.

2. Phuong phap nghién ciu

2.1. Phan ldp vi khudn Bacillus spp.

Bacillus dwoc phédn lap tir miu bun va rudt
tom theo phuong phap cia Purivirojkul va
cong su [11]. Mau dugc nghién bang chay vo
trung va hoa véi dung dich 2% NaCl trude khi
duoc gia nhiét & 80°C trong 15 phut. Mau sau
gia nhiét dugc pha lodng hé sd 10 véi dung
dich 2% NaCl va cdy trai trén dia moi truong
chon loc HiCrome™ Bacillus Agar (Himedia).
Sau 24-48 gio 1 ¢ 30°C, cac khuén lac dic
trung cua Bacillus dwgc cdy thuan nhidu 1an
trén moi truong chon loc HiCrome™ Bacillus
Agar [12], [13] va LB agar. Cac dong Bacillus
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thudn dwoc luu gitt & -80°C trong glycerol
25% sau khi kiém tra béng nhuém Gram,
hinh thai té bao, nhuém bao tir, thu nghiém
catalase bang dung dich H,0, 3%, thir nghiém
oxidase trén dia gidy co tam N-dimethyl-para-
phenylenediamine, thu nghiém kha nang di
dong trong mdi truong thach mém va kha ning
1én men duong D-glucose.

2.2 Danh gia kha nang khang V.
parahaemolyticus pir'®

St dung phuong phap ciy vach thing
vuong goc (Cross-streak) [14]-[16] va
phuong phap khuéch tan qua 15 thach [11], dé
khao sat ddc tinh dbi khang voi vi khuan ¥
paraheamolyticus: vi khuan gy bénh duoc cdy
thang vach 1én dia méi trudng Muller Hinton
agar (MHA, Himedia) 1,5% NaCl. 4 chung
Vibrio parahemolyticus pir*® dugc cdy thing
vach vudng goc voi vach Bacillus sp. dau tién,
u ¢ 30°C, quan sat sau 24 gio [16].

Phuong phap giéng khuéch tan: trai 50ul
dich V. parahaemolyticus pir*® (da nudi ciy
qua 24h véi mat do 10°CFU/ml) Ién dia moi
truong MHA b6 sung 1,5% NaCl. Tao 5 giéng
v6oi duong kinh 6 mm. St dung 50ul dich
thd Bacillus (sau 48h nudi cdy long trong
LB 1,5%NaCl, ly tam 13.000 rpm trong 15
phat & 4°C, loai cin té bao va thu dich tho)
bom vao cic giéng cua dia thach da chia ¥/
parahaemolyticus pir*®. Tién hanh G miu &
4°C trong 15 phut cho dung dich trong giéng
khuéch tan. Sau do, dia dugc u ¢ 30°C trong
24 gid dé vi khuan chi thi phat trién. Quan sat
va do dudng kinh vong v6 khudn. Thi nghiém
duogc thuc hién véi 3 1an lap lai [14].

2.3 Khao sat kha nang sinh enzyme ngoai
bao

Kha nang sinh enzyme ngoai bao cua cac
chung trén méi trudng LB agar c6 bd sung co
chit thich hop theo phuong phap ctia Pham Vin
Ty [17] ¢6 hiéu chinh dé phti hop v&i diéu kién thi
nghiém. Té bao cuia cac dong Bacillus spp. duoc
nudi cdy trong méi truong LB ¢ 37°C trong 36-
48 gid. Sau 36-48 gid nudi cdy, tién hanh ly tim
dich tang sinh & 6.000 vong/phut trong 15 phut
dé thu phan dich trong (enzyme tho). Chuén bj
dia moi truong LB agar c6 bd sung timg loai
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co chit: 1% CMC (carboxymethyl cellulose),
1% tinh bot, 1% casein tuong Gng cho khao sat
kha nang sinh cac enzyme cellulase, amylase
va protease. Tao 3 giéng trén dia thach, sau d6
dung micropipet thu 50 pL dich enzyme tho
bom vio cac giéng, U cac dia khao sat & 37°C
trong 24 gio. Str dung cac thuéc nhuém Lugol
1% va congo red 1% twong mg véi co chat
tinh bot, CMC va casein dé hién vong phan giai
trén dia thach. Nhitng dong c6 kha nang sinh
enzyme ngoai bao khi xuat hién vong phan giai
xung quanh giéng thach.

Vikhuén Bacilluskhang V. parahaemolyticus
pir*®dugc thir nghiém kha ning tan huyét bang
cach cdy 1én méi trudng thach mau Blood Agar
(b6 sung 5% mau ctru). Tién hanh véi vi khuan
d6i chimg khong tan huyét. Poc két qua sau
khiu ¢ 30°C trong 24 gio [18].

2.4 Khdo sat kha nang chiu man

Khao sat kha nang chiu mén cta cac dong
vi khuan theo phuong phap cuia Arici va cong
su [19] ¢6 hiéu chinh dé phu hop véi diéu kién
thi nghiém. Chuan bi méi trudng LB dugc bién
ddi thanh ph?m nhu sau: NaCl (0; 1; 2; 3; 4;
5% (w/v)). Nuéi ting sinh cac dong vi khudn
Bacillus sp. tuyén chon dugc trong 10 mL mai
truong LB ¢ 37°C trong 24 gid. Sau 24 gio,
tién hanh do OD & budc séng 600 nm dé xac
dinh va diéu chinh mat s6 vi khuan nam trong
khoang 108 t& bao/mL. Thu sinh khdi vi khuan
bang cach ly tim 2.000 vong/phat trong 15
phiit. Hoa tan sinh khéi bang 1 mL moéi trudng
dugc bod sung cac néng do mudi khac nhau
sau d6 chuyén dich huyén phu vi khuan vao
ong nghiém chtra 10 mL méi truong LB véi
thanh phan duoc bién dbi tvong tmg, lic 0 &
37°C trong 24 gid. Sau d6 24 gio, tién hanh xac
dinh mat s6 vi khuan trong dich nuoi céy béng
phuong phap pha lodng mau va dém song.

2.5 Khao sat kha nang chiu pH

Chuan bi méi truong LB dugc thay doi pH
vé cac mirc 4, 5, 6, 7, 8, 9 (do diéu kién pH
thich hop cho tdm nuéi tir 7,5 - 8,35). Cach tién
hanh tuong tu muc 2.4 [19].

2.6 Pinh danh cac dong vi khudn da chon
loc bang phwong phdp gidi trinh t doan gen
16S rRNA
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Chuing vi khuén Bacillus duge sang loc so
bd duge dinh danh tiép bang dinh danh sinh hoa
bang HiBacillus Identification Kit (Himedia)
theo hudng dan cua nha san xuat.

Chung sau khi dinh danh sinh héa dugc
Iwra chon va tién hanh dinh danh dén loai
bang phu0’ng phap giai trinh ty 16S rDNA.
Vi khuén c6 loi duoc tach chiét bang bo kit
Toppure® genomic DNA extraction kit cua
cong ty ABT theo huéng din ciia nha san
xuat. Vi khuan co lgi phan lap duoc tur tom
s&¢ dugc dinh danh bang phuong phap giai
trinh ty gen 16S rRNA bing cip mdi 27F:
5’-GAGAGTTTGATCCTGGCTCAG-3’;
1495R: 5’-CTACGGCTACCTTGTTACGA-3’
[20]. Cac phan ung dugc thuc hién theo kit
MyTaq (Bioline) va may luan nhi¢t Thermal
cycler (BioRad). Quan sat san pham PCR trong

Bt E;'."’E»
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e T

gel agarose c6 nhudm Ethidium bromide. San
pham PCR duoc tinh ché va giai trinh ti bang
phuong phép Sanger. Céc trinh tu nucleotide
hoan chinh dugc so sanh v6i ngan hang dir licu
ctia NCBI bang céach sir dung cong cu BLAST.
Cay phat sinh loai dugc xdy dung bang phan
mém Geneious.

2.7. Phurong phdp xir Iy s6 liéu:

S6 liéu thu thap dugc tinh toan gia tri trung
binh, d6 1éch chuén, so sanh sy khac biét gitra
cac nghiém thic theo phuong phap phan tich
Anova 2 nhén té v6i phép thir Ducan théng qua
phan mém SPSS v&i mire ¥ nghia (p < 0,05).
III. KET QUA VA THAO LUAN

1. Phan lap cac dong Bacillus spp.

Nghién ctru da phan lap dugc 43 dong vi
khuan khac nhau v&i nhiéu hinh thai khac nhau
trén moéi truong chon loc Hicrome Bacillus

A v LT

Hinh 2: Pic diém hinh thai hién vi mot s6 dong Bacilus spp. (100x).
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agar (Hinh 1) tr 20 mau bun dit thu ¢ rimg
ngdp min va 20 mau tom tai Khanh Hoa. Dya
vao hinh thai khuan lac trén méi truong chon
loc, cac chung thu nhan dugc c6 kha nang 1a B.
subtilis (khuén lac mau tr:flng duc, bia khong
déu, c6 nép nhin; hodc khuén lac tron c6 mau
xanh luc); B. pumilus (khuan lac tron c6 mau
xanh luc); B. megaterium (Khuin lac vang,
nhay, to tron); B. cereus (khuan lac xanh 14
chuyén xanh dwong, méi truong chuyén mau
héng) B. coagulans (khuan lac nho, mau
hong) [12], [13]. 33/43 dong vi khuan nay ¢
cac dic diém dién hinh cta Bacillus bao gom

Gram duong, sinh bao tir, té bao dang hinh que
thang, dai hodc ngén, di dong, catalase duong
tinh (Hinh 2) [21].

2. DPanh gia kha niang Kkhing W
parahaemolyticus pir*®

Két qua khao sat kha ning ddi khang cua
dich nuéi cdy 33 dong vi khuan Bacillus spp.
d6i véi 4 dong parahemolyticus pir*® cho thiy
¢6 9 trén téng s6 33 dong vi khuan khao sat thé
hién dwogc kha ning di khang véi cac dong vi
khuin kiém dinh & nhitng muc d§ khac nhau
(Bang 1; Hinh 3, Hinh 4).

Bang 1: Kha ning khang khuén dich nudi ciy Bacillus spp. dbi véi
cac dong vi khuén kiém dinh V. parahaemolyticus pir*®

. . 2 N a Chiéu dai vach khang khuan (mm)
Dong vi khuéan Nguodn phan lap Pl 3 07 A3
CCT-Ba2 Hé tiéu hoa tom - 12,332 - 11,50
CCT-Ba5s DAt bun rung ngap man Khanh Hoa 13,33¢ 10,17° - 5,83
CCT-Ba8 Dit bun rung ngap man Khanh Hoa 14,672 - 4,17 -
CCT-Ba9 H¢ tiéu hoa tom 13,00° | 11,17% 5,17 9,50
CCT-Bal4 Dt bun rirng ngap man Khanh Hoa - 4,17° 11,17 7,17
CCT-Bal7 Hé tiéu hoa tom - - 12,30 6,83
CCT-Ba24 Hé tiéu hoa tom 6,50° 17,67¢ - -
CCT-Ba29 Hé tiéu hoa tom 16,67¢ 8,17° - 6,67
CCT-Ba42 Dat bun rimg ngap man Khanh Hoa 16,17¢ 12,332 14,33 -

Ghi chii: 86 lidu la trung binh cua 3 lan Igp lai. Gitta cde mau (cde dong vi khudn), trong cuing mot cot, cdc gid tri trung
binh co cung chir cdi thé hién su khdc biét khong co y nghia thong ké o do tin cdy 95% theo kiém dinh Tukey.

9/33 dong vi khuan Bacillus ¢6 kha ning
d6i khang voi V. parahaemolyticus mang gen
pir*B. Voi phuong phap vach thang vudng goc,
chiing c6 dbi khang khi duong ciy cia chung 14
parahaemolyticus moc cach xa duong cay chung
Bacillus khao sat (Hinh 3). Khoang cach vach
khang cao nhat dat 17,67mm (ching CCT-Ba24
khang V. parahaemolyticus pir*® P3). Chiing CCT-
Ba9 khang véi ca 4 ching V. parahaemolyticus
mang gen pirAB. Ching CCT-Ba42 khang manh
véi 3 chung V. parahaemolyticus mang gen
pirAB (12,33-16,17mm).

3. Panh gia kha ning sinh enzyme ngoai
bao

Céc vi sinh vat c6 kha ning tiét cac enzyme
ngoai bao dé phan huy cic chat cin ba, thirc
in thira ton dong trong ao, han ché kha ning
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gdy bénh ciia cac dong vi khuan giy bénh.
Pong thoi, cac enzyme nay con dong vai tro
quan trong trong viéc hd tro tiéu hoa thirc an,
gitp thirc an d& hip thu va vét nudi ting truong
t6t. Do do, kha ning sinh enzyme ngoai bao 1a
mot tiéu chi quan trong khi chon lgc cac dong
vi khuédn lam probiotic [22]. Vi vdy, 9 dong vi
khuén c6 kha niang khang V. parahaemolyticus
mang gen pir*® tir thi nghiém trén s& duoc tién
hanh khéo sat kha nang sinh enzyme ngoai bao
bang phuwong phap khuéch tan giéng thach.
Kha nang sinh cac enzyme ngoai bao (protease,
amylase, cellulose va p-hemolysis) duoc thé
hién & Bang 2. 9 chung khao sat déu co kha
ning phén giai it nhat mot enzyme ngoai bao.
Tét ca cac dong vi khudn khao sat déu co kha
ning sinh amylase. 7/9 dong vi khuén khao
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CCT-Ba9

CCT-Bad2

Hinh 3: Két qua d6i khang ciia chiing CCT-Ba9 va CCT-Ba42 1én 4 chiing V. parahemolyticus pir*®
bang phwong phap vach thing vudng géc.

sat ¢c6 kha nang sinh protease trong d6 CCT-
Ba9 va CCT-Ba42 tao vong phan giai 16n nhat
(~20mm). 4/9 dong vi khuan khao sat c6 kha
nang sinh cellulose trong d6 CCT-Bal4 tao
vong phén giai 16n nhét (~17mm). 2/9 dong vi
khuan khao sat sinh khong sinh B-hemolysis
nén khong tan huyét trén moéi truong thach

mau. Tiéu chi quan trong cta ching loi khuan
b sung vao ao nudi 1a khong gay doc cho vat
nudi, va tinh doc cua chung loi khuan duoc
danh gia dua trén dac tinh tan huyét trén moi
trudng mau nham loai trir nhimg chiing c6 kha
ning gay doc cho vat chii khi phdi tron vao ché
pham sinh hoc.

e o 7
— . e
~ \\\\ : e
olysis he
CCT-Bal4 = CCT-Ba24 isis he
is o
CCT-Ba9 7
‘ ccT-8a29

1

/
A

Hinh 4. Khi niing sinh enzyme ngoai bao ciia mjt s6 dong vi khuén thir nghi¢m: protease (A);
cellulose (B); amylase (C); p-hemolysis (D)

Bang 2: Két qua d4nh gia kha ning tan huyét va kha niing sinh enzyme ngoai bio ciia cic 9 chiing Bacillus spp.

Chiin Kha nang sinh enzyme ngoai bao
STT . g Nguon phan lap | B-hemolysis | Amylase | Cellulose | Protease
vi khuan A
(tan huyét)
1 CCT-Ba2 H¢ tiéu hoa tom + + - +
2 CCT-Ba5 Rurng ngdp man + + + -
Chiin Kha néng sinh enzyme ngoai bao
STT . 2 Nguon phan 1ap | p-hemolysis | Amylase | Cellulose | Protease
vi khuan £
(tan huyét)
4 CCT-Ba9 Hé tiéu hoa tom - I - ¥
5 CCT-Bal4 Rung ngdp mén + + + +
6 CCT-Bal7 Hé tiéu hoa tom + + - +
7 CCT-Ba24 Hg¢ tiéu hoa tom + + - +
8 CCT-Ba29 H¢ tiéu hoa tom + + - +
9 CCT-Ba42 Rirng ngdp man - + + +

Ghi chu: (+) nhitng dong c6 kha nang sinh enzyme ngoai bao, (-) nhitng dong cé kha nang sinh enzyme ngogi bao
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Kha nang sinh enzyme ngoai bao khac
nhau gilia cac chung khac nhau phu hgp voi
két qua nghién ctu cia Ramesh va cong
su [23]. Nhém nghién ctru khao sat tiém
nang probiotic cia 2 dong B. licheniformis
va B. pumilus chon loc tu 26 dong vi
khudn Bacillus spp. phan 1ap tir rudt cia ca
trdi An D9, ca hai dong déu thé hién hoat
tinh enzyme amylase, tuy nhién chi c6 dong
B.licheniformis thé hién hoat tinh protease.

4. Panh gia kha ning chiu mubi, chiu pH

Cin cir trén két qua sinh hoa, tinh khang
vi khuén ¥ parahaemolyticus mang gen pir*®
va dac tinh sinh enzyme ngoai bao, khong co
kha ning tan huyét, chuing CCT-Ba9 va CCT-
Ba42 duoc lwya chon dé khao sat kha nang
chiu mudi va pH nham danh gia kha ning sir
dung 2 ching nay cho méi truong ao nudi
t6m. Chung vi khudn CCT-Ba9 va CCT-Ba42
déu c6 kha ning phat trién trong méi trudng
bd sung NaCl tir 0% dén 3%. Kha ning sinh
truong cta ca 2 dong vi khuan déu giam trong
moi truong dugc bd sung NaCl véi nong do
tir 4% tro 1én.

Két qua nay pht hop véi nghién ctru ctia
Nguyén Vin Phic va Phan Thi Phugng Trang
[22] khi khao sat cac dac tinh c6 lgi ctiia 2 dong
vi khuan B. subtilis BN1 va BD23.1 phén lap
tr a0 nuodi tdom & tinh Bén Tre, ca 2 dong déu

¢6 kha nang sinh truong trong moi truong dugc
bd sung mudi voi cac ndng do tir 0-5%, rong
d6 chung phat trién t6t nhat & nong 6 mudi tir
0-2% [22].

Hinh 5A va 5B biéu thi két qua do OD600
nm sau 24 gio va u 37°C trén cho thdy chung
vi khuan CCT- CCT-Ba9 va CCT-Ba42 c6 kha
ning sinh trudng va phat trién & nong d6 mudi
tir 0% dén 5% va kha nang thich nghi cao v&i
pH duoc tr 4 dén 9, d3ic biét 1a sinh truong
phat trién manh & nong d6 mubi 1a 2% va 3%
va pH 1a 7 va 8. Vi khoang diéu pH trong ao
tom nudi nudc 1o cia nudc ta trong khoang
tir 7,5-8,2 va ndng do mudi tir 1,5-2,55 [24],
cho thdy chung CCT-Ba9 va CCT-Ba42 c6 kha
nang chiu khoang pH va nong d6 mudi phu hop
v6i diéu kién ao nudi tém nudc ta, CCT-Ba9
va CCT-Ba42 c6 tiém ning ap dung trong nudi
nudc lo va nude mén, thich hop dé san xuét
1am ché phdm vi sinh hoc trong nudi tréng thuy
san. CCT-Ba42 va CCT-Ba9 déu c6 kha ning
phat trién trong moi truong c6 pH dao dong
tur 4-9, tuy nhién & gia tri pH dudi 5, kha nang
sinh truong cua ca 2 dong déu giam so voi &
cac gia tri pH con lai.

3.5 Pinh danh sinh héa bing kit va dinh
danh bing phwong phap sinh hoc phén tir

Ca 2 chung CCT-Ba42 va CCT-Ba9 déu
¢6 tiém ning st dung lam ché pham: co

1,80
1,60
1,40
£ 1,20

CCT-Ba42
Dong vi khuin

CCT-Ba9

® NaCl 0% ®NaCl 1% = NaCl 2%
NaCl 3% m NaCl 4% m NaCl 5%

A

OD600nm

1,80
1,60
1,40
1.20
1,00
0,80
0,60
0,40
0,20
0,00

CCT-Ba42
Dong vi khuén

CCT-Ba9

B

mpH4 mpH5 ®mpH6 mpH7 mpHS mpHI

Hinh 5. Kha niing chiu mudi va chiu pH ciia dong vi khufm CCT-Ba42 va CCT-Ba9
Ghi chii: 86 lidu la frung binh cua 3 lan Idp lai. Gitta cdc mdu (cdc dong vi khudn), trong citngqmét cot, cac gia tri trung
binh co cung chir cdi thé hién su khdc biét khong co y nghia thong ké o do tin cdy 95% theo kiém dinh Tukey.
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kha ning d6i khang véi V. parahemolyticus
mang gene doc t& pir*B, khong co kha ning
lam tan huyét va sinh cc enzyme ngoai bao
(cellulose, protease, amylase) tot. 2 ching vi
khudn nay dugc dinh danh bang kit HiBacillus
Identification Kit (Himedia). Cac dic diém
sinh hoa cta 2 dong vi khuén nay duogc thé hién
& Bang 3 va Hinh 7. Céc dic diém sinh hoa cua
CCT-Ba9 va CCT-Ba42 lan luot phu hép vai
didc diém cua B. pumilus va B. subtilis.

Két qua dién di san pham PCR khéch dai
doan gen 16S rRNA cua chung CCT-Ba9
va CCT-Ba42 trén dwoc thé hién ¢ Hinh 8.
Dua vao két qua giai trinh tu gen 16S rRNA
va duoc tra ctru trén ngin hang Gen bang

chuong trinh Blast Search da xac dinh duogc
CCT-Ba9 1a B. pumilus va CCT-Ba42 la B.
subtilis v&i mic d6 twong dong 100% véi
chung B. pumilus KY316434.1 va B. subtilis
MK183007.1. Cay phat sinh loai cua gen
16S rRNA cua chung Bacillus CCT-Ba9,
CCT-Ba42, va cac chung Bacilus khac (B.
cereus NIBSM OsG2, B. paramycoides LUG,
B. pumilus KY316434.1, B. stratosphericus
SR119, B. subtilis MKI183007.1, B.
thuringiensis 1SJ33, B. tropicus ISP161A,
B. zhangzhouensis KLP19 va Escherichia
coli NR_024570.1) ciing cho thiy CCT-Ba9
va CCT-Ba42 gan giii v6i B. pumilus va B.
subtilis.

Bang 3: Dinh danh sinh héa bz‘“mg kit

Chung | Malon | Voges Citra | ONP | Nitrate | Catala | Argini | Sucro | Manni | Gluco | Arabin | Trehal
ate Proskau | te G Reducti | se ne se tol se ose ose
er's on

cC |- + + + - + - + + + + +
T-
Ba9
cC |- + + + + + - + + + + +
T-
Ba4
2

000°70000000 | 96020000000

Y O\ G GNENG\ENENE e A AR

(A) (B)

Hinh 7: Két qua kiém tra dic diém sinh héa cia ching CCT-Ba9 (A) va CCT-Ba42 (B) sir dung b kit
HiBacillus Identification Kit (Himedia).

B. pumilus va B. subtilis 13 hai trong sb
cac loai loi khuin duoc st dung rit phd
bién trong nudi trong thuy san, dic blet la
khi thtrc dn bd sung cho L. vannamei & nong
do 10% va 15%, dic biét 1a khi bo sung vao
thie an cho L. vannamei & ndng d6 10% va
15%, cac thong s6 nhu muc glucose, mirc
protein va muc chat béo trung tinh trong
huyét tuong cao hon nhom khong bd sung vi
khuan nay vao thirc an [25]. 2 loi vi khuan
nay tao ra cac chat khang khuan, ting cuong
hé mién dich, hdp thy chat dinh dudng, dic
tinh chéng lai vi khudn giy bénh khac nhu
V. harveyi and V. mimicus [26]. Khi b6 sung

B. pumilus BP-171 vao thtic an, tc do ting
trudng, trong luong co thé cudi cung, hiéu
qua st dung thire dn va ty 1¢ song cua tom tot
hon so VO’l dbi chimg (p<0,05). Trong s6 do,
hi¢u suét tang truong t6t nhat ctia tom dugc
quan sat thdy & nhom BP. Nong d6 amoniac,
nitrit, nitrat va tong nito thdp hon dang ké &
nhém bo sung vi khuan B. pumilus BP-171
so v&i ddi chimg (p < 0,05) [27].
IV. KET LUAN

Nghién ctru da phan lap dugc 33 chung
Bacillus tr mau bun rimg ngdp min va tom
nuodi tai tinh Khanh Hoa. Trong 9 chung
Bacillus d6i khang v6i V. parahemolyticus
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Hinh 8: Két qua dién di san pham PCR khuéch
dai gen 16S rRNA cta ching Bacillus CCT-Ba9
va CCT-Ba42.

mang gen pir*®, CCT-Ba9 va CCT-Ba42
tao ra vach déi khang 16n nhat va c6 kha
ning sinh enzyme ngoai bao tét bao gdom
cellulase, amylase, protease. Ca hai ching
CCT-Ba9 va CCT-Ba42 khong c6 kha nang
tan huyét. CCT-Ba9 va CCT-Ba42 dinh danh
la B. pumilus and B. subtilis bang kit sinh
hoa va gidi trinh tu gen 16S rRNA. C4 2 loai
déu cho thiy phat trién tt & d6 pH tir 4.0
dén 8.0 and dg man tir 0 dén 50%o. Két qua
ctia nghién ctru cho thiy Bacillus CCT-Ba9
va CCT-Ba42 co tiém nang phat trién thanh
ché pham sinh hoc dé ngan ngira AHPND &
tom nudi.
LOI CAM ON

Nghién ctu nay 1a mét phan cua dé tai
TR2021-13-08 duoc thuc hién véi ngu(‘A)n
kinh phi tor Truong Pai hoc Nha Trang.
Nhom tac gia chan thanh cam on Truong Dai
hoc Nha Trang da tai tr¢g cho nghién ctru nay.

TAI LIEU THAM KHAO

100
87

100
64 | Bacillus pumilus strain KY316434.1

CCT-Bad2

1 88 Bacillus stratosphericus SR119

101) 0 Bacillus zhangzhouensis KLP19
100
100
100

CCT-Ba9

Bacillus subtilis strain MK183007.1
100

100
79
100
[100|
100
61
100

Bacillus tropicus ISP161A

- Bacillus thuringiensis 1SJ33

Bacillus paramycoides LU

Bacillus cereus NIBSM OsG2

\_ 100

Escherichia coli NR_024570.1

0.05

Hinh 9: Cay phat sinh loai ciia gen 16S rRNA
ciia ching Bacillus CCT-Ba9, CCT-Ba42, va cac
chiing Bacilus khac (B. cereus NIBSM OsG2, B.
paramycoides LUG6, B. pumilus KY316434.1, B.
stratosphericus SR119, B. subtilis MK183007.1,

B. thuringiensis 1SJ33, B. tropicus ISP161A,

B. zhangzhouensis KLP19 va Escherichia coli

NR_024570.1).
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