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TOM TAT

Probiotics I& mét trong nhitng ché phdm sinh hoc phd bién nhét s& dung dé thay thé khang sinh nham muc dich
phong bénh va kich thich sinh trwdng cho vat nudi. Vi khuan Bacillus amyloliquefaciens (B. amyloliquefaciens) duwgc
biét dén v&i nhidu dac tinh phu hop dé tao ché pham probiotics bao gdm kha néng dé khang véi nhiét d6 cao, pH
thap, mubi mat va san sinh chat khang khudn. Nghién ciru nay dwoc thwe hién véi muc dich phan Iap va tuyén chon
vi khuén B. amyloliquefaciens cé kha ndng dbi khang véi vi khudn Salmonella gallinarum gay bénh thwong han ga.
Két qua nghién ctru da phan lap va dinh danh dwoc 4 chiing vi khuan B. amyloliquefaciens tir 100 mau phan cla ga
khoé manh bang phwong phap nuéi cdy va coéng nghé khéi phé MALDI TOF. Tat ca chang vi khuén
B. amyloliquefaciens phan lap déu khong gay dung huyét trén thach mau va cé tinh én dinh cao trong méi trwdng bét
loi (pH = 3,0 va mudi mat 0,3%) véi ty lé sbng s6t > 80%. Két qua kiém tra tinh man cam v&i khang sinh cho thay ca
4/4 (100%) cac chang B. amyloliquefaciens phan lap déu cé khad néng khang tetracycline va 3/4 (75%) chdng khéang
erythromycin. Cac chdng phan lap ciing thé hién tinh déi khang cao v&i vi khuan Salmonella gallinarum
(S. gallinarum) trong diéu kién phong thi nghiém, tao ra vong vé khuan véi dwéng kinh >16 mm.

T& khéa: Ché phdm sinh hoc, khang khang sinh, thwong han ga.

Isolation and Selection of Bacillus amyloliquefaciens
Strains Antagonistic Against Salmonella gallinarum

ABSTRACT

Probiotics are one of the most popular alternatives to antibiotics for disease prevention and growth promotion in
livestock. Bacillus amyloliquefaciens (B. amyloliquefaciens) possesses several characteristics suitable for probiotics,
including resistance to high temperatures, low pH, bile salts, and antagonism against pathogens. This study was
conducted to isolate and select B. amyloliquefaciens strains antagonistic against Salmonella gallinarum (S. gallinarum),
which causes Salmonellosis. The result showed that four B. amyloliquefaciens strains were isolated and identified
from 100 fresh fecal samples of healthy chickens using the culture methods and Matrix-Assisted Laser
Desorption/lonization - Time-of-Flight (MALDI-TOF) technology. The isolates were not hemolytic on blood agar and
exhibited high stability in adverse conditions (pH 3.0 and 0.3% bile salt), with a survival rate greater than 80%. The
results of the antimicrobial susceptibility test revealed that all 4/4 (100%) of the B. amyloliquefaciens isolates were
resistant to tetracycline and 3/4 (75%) were resistant to erythromycin. The isolates also exhibited strong antagonism
against S. gallinarum in vitro, producing inhibition zones with diameters greater > 16 mm.

Keywords: Probiotics, antimicrobial resistance, salmonellosis.

y v o cs., 2024). Ga méc bénh thudng xuit hién cac

1. DAT VAN DE » 2029 Jeny Thtons XA men o
: triéu chiing nhu phéan long, mau trang c¢6 nhiéu
Vi khudn Salmonella gallinarum cé kha dich nhay, phan bét dinh hau moén, khi bénh

niang gy bénh thuong han trén ga véi ty 16 mic chuyén ning ga khong di ngoai duge din dén

va ty 1é chét cao & ga moi lta tudi (Rodrigues & chuéng bung, khép viém, sung to khién ga di lai
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khé khan va giam san luong tring (Barrow &
Freitas, 2011). Theo T6 chtic Thd y Thé gidi,
bénh thudng han 1a mo6t trong nhiing bénh gy
thiét hai nghiém trong dén nganh chin nudi gia
cam trén thé gidi cAn dudc giam sat va kiém
soat (OIE, 2023). Thong qua céc bién phap kiém
soat va cai thién diéu kién vé sinh giét mé, phan
l6n bénh thuong han ga gdn nhu da dudc loai
trit & chau Au va Béc My; nhung tai chau Phi va
chau A, vi khuén S. gallinarum vin chua duge
kiém soat (Michael & cs., 2001). Pang chu ¥, su
lay lan vi khuén S. gallinarum khang khang
sinh din dén diéu tri bénh thuong han trd nén
khé khin hon va lam téng ty 1é t vong 6 dan
gia cam (Farahani & cs., 2023). Tt d6, thuc ddy
viée tim ki€m cac bién phap kiém soat méi dé
chong lai S. gallinarum da khang khang sinh.
Probiotics dudc biét dén 1a 1¢i khuédn c¢6 kha
nang cai thién hé théng mién dich, tc ché va
khang lai cac vi khudn giy bénh khi dugc bo
sung véi lugng vita da (Ismat & cs., 2021). Ché
phdm sinh hoc c6 nguén goc tit Bacillus dang
dugc st dung rong rai va la mot trong nhiing
gidi phap thay thé& khang sinh day htia hen
trong chan nuéi nhdm giam thiéu tinh trang
khang khang
Panbangred,

sinh  (Mingmongkolchai &
2018).
B. amyloliquefaciens 1a mot loai probiotics tiém

Trong do,

ning trong kiém soat mam bénh, cai thién hiéu
suit tang trudng va chic ning mién dich & vat
nudi (Aikun & cs., 2019). Nho kha ning san
xudt mot s6 enzyme ngoai bao, bao gom
a-amylase, cellulase va protease giup téing
cuong kha ning tiéu héa va hap thu chat dinh
dudng (Lee & cs., 2008).
B. amyloliquefaciens san xuit cac hoat chat

Bén canh @6,

khang khuén c6 kha nang tiéu diét vi khuén
gay bénh nhu axit hiiu co, bacteriocin (Chang &
cs., 2015; Siahmoshteh & cs., 2017; Afrin &
Bhuiyan, 2019). Mot s6 nghién cttu truéc day
cling da chi ra B. amyloliquefaciens c6 kha ning

d6i khang véi vi sinh vat gay bénh.
B. amyloliquefaciens thé hién hoat dong déi
khang nhiéu loai vi khudn Gram &m
(Salmonella Typhi, E. coli, Pseudomonas
aeruginosa, Shigella flexineri, Vibrio

parahemolyticus) va vi khudn Gram duong

(Bacillus
Enterococcus faecalis); ngoai ra chung vi khuin

cereus, Staphylococcus aureus,
nay san xudt cac chat cé hoat tinh khang nim
manh d3 dugc bio cado trong nghién ctu cua
Afrin & Bhuiyan (2019). Theo nghién ctiu cua
Ahmed & cs. (2014), viéc bé sung men vi sinh
B. amyloliquefaciens vao khau phan &n gitdp cai
thién hiéu suit tang trudng & ga, tic ché su phat
trién cta nhiéu loai mAm bénh bao gbm ca vi
khuidn va ndm (Afrin & Bhuiyan, 2019). Tai
Viét Nam, nghién ciiu cia Lé Luu Phuong Hanh
& cs. (2021) ciing cho thdy B. amyloliquefaciens
¢6 kha nang d6i khang véi cac chung vi khudn
gay bénh gan than mua va xuit huyét trén ca
tra. Nghién ctu khac cia tac gia Nguyén Duy
Linh & c¢s. (2025) cho khuin
B. amiloliquefaciens c¢6 kha nang khang lai cac

thay wvi

khudn Gram &am nhu Salmonella
Typhimurium ATCC 14028, Salmonella
Enteritidis WHO 2014, E. coli thuc dia c6 yéu t&
bam F4, E. coli thuc dia c6 yéu t6 bam
F18+Stx2e, Samonella Typhimurium thuc dia
va Samonella Enteritidis thuc dia.

loai wvi

Maic du, truée day da c6 nhiéu nghién ctu
chiing minh Igi ich
B. amyloliquefaciens trong chén nudi va thuy

cia viéc b8 sung
san. Tuy nhién, theo hiéu biét cia ching toi dén
nay chua cé nghién c@tu bao cdo lién quan dén
kha nang kiém soat vi khuén S. gallinarum cta
B. amyloliquefaciens. Vi vay, nghién ctu nay
duge tién hanh nhim muc dich phan lap, tuyén
chon va danh gi4d kha nang tc ché vi khuén
S. gallinarum gay bénh thuong han ga cua cac
chtung B. amyloliquefaciens.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat lidu

MAu nghién ctiu: Phan ga tuci (100 mau)
dude thu thap tu cac trai khéng st dung ché
pham vi sinh trong khau phén an trén dia ban
thanh pho Ha Noi.

- Méi trudng nudi cdy vi khuéin cta hang
Merck, Dic: Tryptone Soya Agar (T'SA, 105458),
Brain Heart Infusion (BHI, 1104930500),
Mueller Hinton Broth (MHB, 70192).
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Phan 1ap va tuyén chon cac chiing Bacillus amyloliquefaciens cé kha nang ddi khang véi vi khuan Salmonella gallinarum

Hoéa chat: Phosphate-Buffered Saline (PBS,
P4474-500ml, Sigma - My), Glycerol
(1040942500, Merck - Duc), HCl (1099730001,
Merck - Diic), NaOH (106498, Merck - Dtc), Bile
Salt (48305, Merck - Dic), dNTPs -
deoxynucleoside triphosphate (1708874, Bio-rad,
My), Taq polymerase (10342053, Invitrogen -
My), Taq Buffer - (NH,),SO, (B333, Thermo -
Mgy), Sodium EDTA (EB0185,
Canada), Primer dinh danh Bacillus, Agarose
(A9539, Sigma - Mgy), DNA gel loading dye
(R0611, Thermo - M), SalageneTM 100bp DNA
ladder (TEP100-500, Salagen - Viét Nam),
Ethidium Bromide (15585-011, Invitrogen - My),
Tris-Acetate-EDTA (TAE) (B49, Thermo - My).

- Khang sinh: ampicillin (59349-100MG,
Merck - Dtc), meropenem (PHR1772-500MG,
Merck - Dic), gentamicin (G1264-1G, Sigma -
MyJ), erythromycin (E5389, Sigma - My),
tetracycline  (T4062-1G, Sigma - My),
ciprofloxacin (33434-100MG-R, Merck - Dtc),
clindamycin (C5269-100MG, Merck - Dtc),
trimethoprim (T7883, Sigma - My,
sulfamethoxazole (S7507-10G, Merck - Dic),
chloramphenicol (31667, Sigma - My).

BioBasic -

- Chung vi khuén S. gallinarum duge phan
lap va giti gidng tai phong nghién ctiu Vi sinh vat
Thd y, Trung tdm Nghién ctu Xudt sic va Déi
mdi sang tao, Hoc vién Néng nghiép Viét Nam.

2.2. Pia diém va thoi gian

- Pia diém: MAu dugc phén tich tai phong
nghién ctu Vi sinh vat Thd y, Trung tdm
Nghién ctiu Xuét sic va D6i méi sang tao, Hoc
vién Nong nghiép Viét Nam.

- Thoi gian: tit thang 2 ndm 2023 dén thang
7 nam 2024.

2.3. Phuong phap nghién citu

2.3.1. Thu thip miu

Téng 100 mAu phan ga tusi (1 mau
phan/ga) duge thu thap tu 10 trang trai trén dia
ban thanh phé Ha No6i. Dung tam bong v6 trung
dua nhe nhang vao khoang 1-2cm trong 16
huyét, xoay nhe dé 14y phan/dich phéan rdi cho
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vao tui. M&i mau dudc dung trong tdi zip, ky
hiéu tén riéng, thoi gian, dia diém 14y mau va
bao quan lanh ¢ nhiét d6 2-8°C, van chuyén vé
phong thi nghiém dé tién hanh nuéi cdy trong
vong 24h.

2.3.2. Phan lip va dinh danh vi khuan
B. amyloliquefaciens

Cac maAu phan dugc dong nhat véi dung
dich dém PBS theo ty 1& 1:9, 4 ¢ nhiét @ 80°C
trong vong 15 phut. Mau sau u dugc ria trén
moi truong thach TSA, U 6 37°C trong 24h. Trén
méi trudng TSA, khuén lac B. amyloliquefaciens
mau trang/tring kem, ria khéng déu, bé mit
khé va hoi nhé 1én. Chon nhiing khuédn lac dic
trung, cdy chuyén sang méi truong BHI, a &
37°C trong 24h va tién hanh nhuém Gram. Tiép
d6, cong nghé khéi phé MALDI TOF dudc st
dung dé xac dinh loai B. amyloliquefaciens tit
cac chung vi khudn phan lap duge. Cu thé,
khuén lac dugec phét trén dia muc tiéu (MBT
Biotarget 96). Axit formic 70% (1ul) sau d6 duge
nhé vao vi tri da phét khuédn lac, dé kho tu
nhién truéc khi tién hanh nhé Matrix (1pl). Dia
dude dé khé tu nhién & nhiét d6 phong trong 5
phut truéc khi dua vao hé théng may dé dinh
danh. Piém gi4 tri score > 2,0 dudc coi 1a tin cay
dé x4c dinh dén loai.

2.3.3. Kiém tra kha ning giy dung huyét
ctia cac chiing B. amyloliquefaciens

Kha nang giy dung huyét dudc thuc hién
theo mo ta bdi Ritter & cs. (2018) véi mot sd
diéu chinh, cu thé nhu sau: céc chung
B. amyloliquefaciens sau khi ting sinh trong
BHI dugc ria cdy 1én moéi trudng thach mau 5%,
1 6 37°C trong vong 24h. Kha ning dung huyét
dudc phan loai bing cach quan sat cac vung
xung quanh khuén lac: ¢6 quang tong mau xanh
luc xung quanh khudn lac (dung huyét o);
quang trong sudt, ro rang xung quanh khuén
lac (dung huyét B) va khéng c6 quing xung
quanh khuén lac (dung huyét v). Bacillus cereus
KCTC 1012 dudc st dung lam déi chiing duong
tinh d6i véi tinh trang tan mau. Cic ching
khong c6 hién tugng dung huyét xay ra trén
thach mau (dung huyét y) dudc lua chon dé tiép
tuc nghién ctu.
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Bang 1. Gia tri diém nhay cam giéi han ctia Bacillus spp.

Gia tri diém nhay cam giéi han

Nhém khang sinh Tén khang sinh Ky hiéu (ug/ml)
Penicillins ampicillin AMP 0,5
Carbapenems meropenem MEM 16
Aminoglycosides gentamicin GEN 16
Macrolides erythromycin ERY 8
Tetracyclines tetracycline TET 16
Fluoroquinolones ciprofloxacin CIP 4
Lincosamides clindamycin CLI 4
Folate Pathway Inhibitors trimethoprim-sulfamethoxazole SXT 4/76
Phenicols chloramphenicol CHL 32

2.34. DPanh gia tinh 6n dinh cua 2.3.6. Panh gia kha ning doéi khang véi

B. amyloliquefaciens

Tinh 6n dinh cta B. amyloliquefaciens dudc
thuc hién dya trén phuong phap md ta bdi
Golnari & cs. (2024) v6i mot s6 diéu chinh: Cay
chuyén canh khuin B. amyloliquefaciens 1an
lugt vao méi truong PBS da dugc diéu chinh
pH = 3,0 va PBS da dudc bd sung mudi mat
0,3%, sau d6 1 6 37°C trong 3h. Truéc va sau 1,
100u]l mau duge 14y ra, pha loang theo co s6 10
v6i dung dich dém PBS. MAau (100ul) & cac do
pha lodng thich hgp duge lang trén thach TSA,
1 qua dém & 37°C. Ngay hom sau, xac dinh duge
lugng vi khuén B. amyloliquefaciens truéc va
sau khi 1 trong 3h & diéu kién pH = 3,0 va muodi
mat 0,3%. Ty 1é séng sét clia amyloliquefaciens
trong cac diéu kién kiém tra dudc x4c dinh bing
cong thic sau:

S6 lugng khuén lac
sau khi 1 3h (CFU/ml)
S6 lugng khuédn lac
trude khi . (CFU/ml)

Ty lé
song soét (%)

x 100

2.3.5. Xac dinh kha néing khang khang sinh
cua cac chiing B. amyloliquefaciens

Kha ning khang khang sinh cua
B. amyloliquefaciens dudc thuc hién bang
phuong phap pha lodang canh thang dé xac dinh
nong do tc ché toi thiéu (Minimum Inhibitory
Concentration - MIC). Khang sinh lya chon st
dung trong thi nghiém duya theo huéng dan cua
Vién Tiéu chudn Lam sang va phong thi nghiém
(CLSI, 2015).

S. gallinarum cua B. amyloliquefaciens

Kha ning do1 khang clua
B. amyloliquefaciens v6i vi khuén S. gallinarum
gdy bénh thuong han ga dudc xac dinh bing
phuong phap khuéch tan giéng thach dua trén
mo ta cia Shubham & cs. (2021) véi mot s diéu
chinh. Cac chung B. amyloliquefaciens dudgc
tang sinh trong méi truéng BHI, tién hanh ly
tam va loc qua mang 0,22um dé thu dich néi
CFS (Cell Free Supernatant) chtia chit khang
khuén. Canh khuén S. gallinarum dudc tron véi
thach mém BHI va phu lén bé mit dia chia
TSA, sau d6 tao giéng (5mm), cho 100ul CFS
vao ting giéng, dia duge u 37°C/18h. Danh gia
kha ning d6i khang dua trén dudng kinh vong
vo khudn: < 6mm (khong tao vong vo khuén):
am tinh, 6-10mm: d6i khang yéu, 11-16mm: doi
khang trung binh, > 16mm: d6i khang manh
(Jim1 & cs., 2011).

2.3.7. Xit Iy s6'lidu

S6'liéu dudce tong hgp, tinh toan va vé do thi
trong phan mém Microsoft Office Excel

3. KET QUA VA THAO LUAN
3.1. Phan lap vi khuan B. amyloliquefaciens

Trong nghién ctu nay, tong cong 4 ching vi
khuén B. amyloliquefaciens dudc phan lap tur
100 mau
B. amyloliquefaciens phan lap duge c6 khuén

phan ga. Céc ching

lac trang/trang kem, ria khéng déu, bé mit kho
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Phan lap va tuyén chon cac chling Bacillus amyloliquefaciens cé kha nang déi khang véi vi khuan Salmonella gallinarum

va hoi nhé 1én nhu tap 18u trén TSA; bt mau
tim, hinh que (Hinh 1). Két qua giam dinh chi
va loai bang cong nghé khéi phd MALDITOF
cho thdy cac chung phan lap thudc loai
B. amyloliquefaciens. Pay 1a nghién ciu dau
tién cong bd cac chung B. amyloliquefaciens
phéan 1ap dudc tu phan ga.

Bacillus ¢6 mit ¢ khép ndi trong tu nhién
va c¢6 thé phan lap ti nhiéu méi trusng sinh
thai khac nhau nhung cac chting Bacillus spp.
c6 tiém niang thudng dugc tim thay trong dat,
phan dong vat va cic san pham tir stta. Két qua
nghién ctiu cua ching t6i phin lap dudc 4 chung
vi khuéin B. amyloliquefaciens tit 100 mau phan
ga, ty 18 nay th&p hon so v6i mot s6 nghién ctiu
cong bo truéc day. Nghién ctiu ciia Golnari &
cs. (2024) bao cdo rang 5 chung
B. amyloliquefaciens da dudc phan 1ap ti 54 mau
d&t, phan va cac san pham ti siia. Mot s6 bao céo
chiing minh B. amyloliquefaciens dugc phan lap
tit dat c6 kha niang tc ché nhiéu loai mam bénh,
bao gbém ca vi khudn Gram am va Gram duong
(Afrin & Bhuiyan, 2023; Boottanun & cs., 2017).
M6t nghién ctiu khic tai Bangladesh cho biét

(A)

trong téng s6 180 mau siia, tring, phan da phan
lap dugc 218 chung Bacillus spp. trong d6 c6 112
ching B. cereus, 49 chung Bacillus subtilis, 20
chiung B.
B. licheniformis, 11 chung B. thuringiensis, 8
ching B. megateriumva 5 chung B. coagulans
(Haque & cs., 2022).

amyloliquefaciens, 13 chung

3.2. Kiém tra kha niang giy dung huyét
cua cac chung B. amyloliquefaciens phin
lap duge

Kha ning dung huyét dudgc coi 1a yéu td doc
luc va 1a mot trong cac thi nghiém danh gia
mtic d6 an toan cd ban dé sang loc mot ching lgi
khuén trude khi tién hanh khao sat cac dic tinh
probiotics khac. Dua theo Co quan An toan
Thuc phdm chau Au (European Food Safety
Authority; EFSA), kha niang dung huyét dugc
khuyén céo 1a thi nghiém bét budc dé dadm bao
réng ching vi khuén khong c6 kha ning gay déc
ngay cd khi ching dugc céng nhan GRAS
(Generally Recognized as Safe) hay QPS
(Qualified Presumption of Safety) (EFSA, 2014).
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Hinh 1. (A) Khuan lac B. amyloliquefaciens trén moéi truong TSA,
(B) Hinh thai vi khuan B. amyloliquefaciens dudi vat kinh dau 100x

Bang 2. Kha nang gay dung huyét

cua cac chung B. amyloliquefaciens phan lap dugc

Ky hiéu tén chiing Dung huyét a

Dung huyét Dung huyét y

BA1 -
BA2 -
BA3 -
BA4 -

- +

- +

- +
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Trong nghién ctu nay, kha nang dung huyét
cua cac chung B. amyloliquefaciens dugec danh
gia va phan loai dua trén su ly giai héng ciu
mdi truong thach mau xung quanh khudn lac.
Dung huyét dang a va y duge coi 1a an toan va B
duge coi 1a ¢6 hai. Két qua kiém tra cho thay, tat
ca cac chung B. amyloliquefaciens khéng giy
dung huyét p va dugc xac dinh an toan. Tuong
dong véi cac nghién ctu truéc day cho ring
B. amyloliquefaciens khong gy dung huyét,
khéng san sinh doc t6 (Nguyen & cs., 2024).

3.3. Panh gia tinh 6n dinh cta cac chung
B. amyloliquefaciens phan lap dugc trong
moi truong pH axit va mudi mat

Mot trong nhiing dédc tinh quan trong va
can thiét trong viéc lua chon cac ching vi khuan
san xuét ch& phdm probiotics 14 kha ning séng
s6t cta vi khudn dudi tac dung ctia pH axit va
mubi mat ¢ duong tiéu héa. Kha ning chiu axit
cta loi khuéin khong chi quan trong d6i véi viéc
ton tai trong da day ma con la tiéu chi dé tng
dung san xu#t va bao quan thuc phdm 1én men.
Kha ning chiu mudi mat 1a diéu kién tién quyét
dé vi khuén cu trd, phat trién va cin bing hé vi
sinh duong rudt 6 vat chi (Shehata & cs. 2016).
Trong thi nghiém nay, tat ca cac ching déu c6b
kha ning séng sét trong mdi truong pH 3,0 va
muél mat 0,3% sau 3 gid u. Trong méi trudng
pH 3,0 ty 1l& séng s6t cha cac ching
B. amyloliquefaciens dao dong ti 80,85-89,39%.
O méi trudng c6 ndng d6 mudi mat 0,3%, ty 1é

100 +
80 4
80 1
70 1
60 -
50 +
40 ~
30 -~
20 4

8434

t (%)

song s

Ty 1é

BAA1 BAZ

081 81,38

cic chung song sét dao dong tu 80,00-90,91%.
Dua trén két qua thi nghiém, chiing BA3 cho
th&y mtc d6 6n dinh cao nhit trong méi trudng
pH 3,0 véi ty 1é séng sét 1a 89,39%. Trong khi
d6, chung BA4 c6 stic @& khang cao nhat trong
moi trudng mudi mat 0,3% vdi ty 1& sdng sét 1a
90,91%. Ty 1l&
B. amyloliquefaciens phan lap dudc thé hién chi
tiét tai hinh 2.

Két qua nghién ctiu tuong déng véi cac bao
cdo truéc day cho thay cac
B. amyloliquefaciens c6 stic dé& khang cao cua
v6i diéu kién duong tiéu héa. Zulkhairi & cs.
(2019) da bao cao rang ty 1é song sét cta cac t&
bao B. amyloliquefaciens HTI-19 trén 85% sau

P z 2 z 2
song so6t cua cac chung

ching

khi tiép xuc véi diéu kién axit 3,0 vA mudi mat
0,3% trong 3 gid. Nghién ctiu cua Lu & cs.
(2023) cho thdy chung B. amyloliquefaciens
LPB-18 c¢6 stic dé khang cao véi moi truong pH
3,0 va mudi mat 0,3% véi ty 1é séng sét 1an lugt
la 93,84 + 0,61% va 92,65 + 0,27%. Mét khac,
theo bao céo ctia Du & cs. (2022), néng dd muéi
mat cao va pH axit anh hudng dén sy ton tai cua
B. amyloliquefaciens, s6 lugng t& bao c6 xu huéng
gidm trong thoi gian thii nghiém vao khoang 50%
4 méi truong pH 2 va mudi mat 0,6%.

3.4. Kha nang khang khang sinh cua cac
chung B. amyloliquefaciens phan lap dugc

Két qua kiém tra kha nang khang khang
sinh ctia B. amyloliquefaciens duge téng hdp &
bang 3.

89,39 90,91

8571 82,60

BA3 BAd

mpH 30 mMudi mato3%

Hinh 2. K&t qua danh gia stic dé khang clia cac chung B. amyloliquefaciens phan lap dugc
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Bang 3. K&t qua kiém tra kha nang khang khang sinh

cua cac chung B. amyloliquefaciens phan lap (n = 4)

Nhom khang sinh Tén khang sinh Ky hiéu Sé chiing khang (ty 1& %)
Penicillins ampicillin AMP 0
Carbapenems meropenem MEM 0
Aminoglycosides gentamicin GEN 0
Macrolides erythromycin ERY 3(75)
Tetracyclines tetracycline TET 4 (100)
Fluoroquinolones ciprofloxacin CIP 0
Lincosamides clindamycin CLI 0
Folate Pathway Inhibitors trimethoprim-sulfamethoxazole SXT 0
Phenicols chloramphenicol CHL 0

Két qua kiém tra cho thdy ca 4 chung
B. amyloliquefaciens déu c6 kha niang khang
tetracycline va 3/4 ching khang erythromycin.
Két qua nghién ciiu c6 phan tuong dong véi mot
s6 bao céo trudc day. Theo nghién ctiu cia Du &
cs. (2022), chung vi khudn B. amyloliquefaciens
dugec phan lap tu Ign Tay
tetracycline. Két qua nghién ciiu cia Golnari &
cs. (2024) cho thay cac chung B. subtilis dugc
phan lap ti phan déng vat va cac ché phdm ti
stta c¢6 kha
streptomycin va tetracycline. Ngugc lai, nghién
ctiu cia Nguyen & cs. (2024) cho thay chung
B. amyloliquefaciens nhay cam véi tat ca khang

Tang khang

ndng khang khang sinh

sinh trong thi nghiém, bao gom nhém tc ché
thanh t& bao
cefotaxime) va nhém tic ché téng hop protein

tong hdp (kanamycin va
(chloramphenicol, erythromycin, streptomycin
va gentamicin).

Trong diéu tri, ch& phdm sinh hoc c6 thé
duge st dung déng thdi véi khang sinh dé hd
trg va nang cao hiéu qua diéu tri. Khang sinh
c6 vai tro tic ché va tiéu diét mam bénh, tuy
nhién c6 thé gay anh hudng dén hé vi sinh vat
trong dudng rudt bao gbm ca 1gi khuén. Vi vay,
dé c6 thé phat huy t6i da hi¢u qua, lgi khuan
can c6 kha ning khang khang sinh dé khéng bi
anh hudng va c6 thé tiép tuc phat trién, duy tri
va thiét 1ap lai can bang cho hé vi sinh vat
duong tiéu héa trong va sau qui trinh diéu tri.
Chinh vi vay, EFSA da dé xudt viéc kiém tra
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tinh man cam véi khang sinh cta cac chung
Bacillus truée khi dua vao san xudt ché phdm
sinh hoc (EFSA, 2012).

3.5. Kha nang d6i khang v6i vi khuén
S. gallinarum cua cac chiung

B. amyloliquefaciens phan lap dugc

B. amyloliquefaciens dudc st dung rong rai
nhu mot loai men vi sinh tiém ning bdi nod
mang nhiéu dac tinh c6 1¢i va kha nang tc ché
tac nhan giy bénh & ca dong vat va thuc vat.
B. amyloliquefaciens dudc st dung lam chat
phu gia sinh hoc b sung vao thtc &n cho ga
thit, lgn con cai siia dé cai thién hiéu sudt tang
trudng bdi kha ning san xuit cédc enzyme
amylase va protease (Ahmed & cs., 2014; Ji &
cs., 2013). Trong nganh cong nghiép thuc
phdm, B. amyloliquefaciens c6 hoat tinh déi
khang phé rong chéng lai cac tac nhan gy
bénh, bao gém vi khuén va cac loai ndm méc.
D#c biét, B. amyloliquefaciens c6 kha n#ng
phan huy aflatoxin, ochratoxin do cac loai ndm
méc san sinh ra (Chang & cs., 2015;
Siahmoshteh & cs., 2017). Trong nghién ctu
nay, kha ning kiém soat cua
B. amyloliquefaciens v6i S. gallinarum cing
duge danh gia. Két qua kiém tra cho th&y tat
ca cac chung B. amyloliquefaciens déu thé hién
hoat tinh d8i khang manh S. gallinarum véi
kich thuéc dudng kinh vong vo khudn > 20mm.
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Bang 4. Kha nang do6i khang

cua cac chung B. amyloliquefaciens v&i vi khuan S. gallinarum

Ky hiéu tén ching

Duwong kinh vong vé khudn (mm)

Hoat tinh d6i khang

BA1 22
BA2 20
BA3 21
BA4 21

Manh
Manh
Manh
Manh

Ghi chu: 1: Chung BA1, 2: Chiing BA2, 3: Chung BA3, 4: Chiing BA4.

Hinh 3. K&t qua kiém tra kha nang d6i khang véi vi khuén S. Gallinarum

cua cac chung B. Amyloliquefaciens

Trong nghién cGu nay, cac chung
B. amyloliquefaciens tc ché su phat trién
S. gallinarum thong qua viéc san xuét cac chit
khang khuén c6 trong dich ndi khéng t& bao
(CFS), dan dén tao ra vong v khuén xung quanh
cic giéng trén bé mat thach. Bacillus spp.
v6i cac dic tinh probiotics c6 thé tac dong truc
tiép 1én vi khuédn gAy bénh va ngin chan su
xam nhiém dudng rudt ciia ching. Co ché& khang
khuén phé bién ctia cac loai nay la san xuét cac
peptide va chat chuyén hoa, bao gdm bacteriocin
va axit hifu co c6 tac dung d61 khang véi cac vi
2011).

Bacillus ngin chin su phat trién cta cac loai

sinh vat giy bénh (Abriouel & cs.

sinh vat gdy bénh theo nhiéu cach khac nhau,
nhu giam d6 pH, ap sudt tham thau, phan huy
protein, tic ché téng hgp thanh t& bao hoic hinh

thanh 16 trén mang t& bao (Baharudin & cs.,
2021; Das & cs., 2014).

4. KET LUAN

Cac chung B. amyloliquefaciens phan lap
dugc déu khong gay dung huyét, chiu dugde diéu
kién duong tiéu héa (pH 3,0; mudi mat 0,3%),
khang tetracycline va erythromycin, déng thdi c6
kha n#ng tic ché S. gallinarum. K&t qua nghién
ctiu cho thay, 4 chung B. amyloliquefaciens phan
lap dugc c6 tiém ning st dung dé phong bénh
S. gallinarum trén ga. Tuy nhién, cAn nghién ctiu
thém vé dic tinh khang khang sinh va danh gia
hiéu suat ting trudng trén ga cta cac chiung
B. amyloliquefaciens phan 1ap dugc truée khi ting
dung trong san xuat ch& pham sinh hoc.

67



Phan lap va tuyén chon cac chling Bacillus amyloliquefaciens cé kha nang déi khang véi vi khuan Salmonella gallinarum

TAI LIEU THAM KHAO

Abriouel H., Franz C.M.A. Omar P., Ben N. & Galvez
A. (2011). Diversity and applications of Bacillus
bacteriocins. FEMS  Microbiology Reviews.
35(1): 201-232.

Afrin S. & Bhuiyan M.N.I. (2019). Antagonistic
activity of Bacillus amyloliquefaciens subsp.
amyloliquefaciens against multidrug resistant
Serratia rubidaea. Current Research in Microbial
Sciences. 5: 818054.

Ahmed S.T., Islam M.M., Mun H.S., Sim H.J., Kim
Y.J. & Yang C.J. (2014). Effects of Bacillus
amyloliquefaciens as a probiotic strain on growth
performance, cecal microflora, and fecal noxious
gas emissions of broiler chickens. Poultry Science,
93(8): 1963-1971.

Aikun Fu, Qiufen Mo, Yanping Wu, Baikui Wang,
Rongrong Liu, Li Tang, Zhonghua Zeng, Xiaoping
Zhang & Weifen Li (2019). Protective effect of
Bacillus amyloliquefaciens against Salmonella via
polarizing macrophages to M1 phenotype directly
and to M2 depended on microbiota. Food and
Function. 10(12): 7653-7666.

Baharudin M.M.A.A., Ngalimat M.S., Shariff F.M., Yusof
ZN.B., Karim M., Baharum S.N. & Sabri S. (2021).
Antimicrobial activities of Bacillus velezensis strains
isolated from stingless bee products against

methicillin-resistant Staphylococcus aureus. PLoS
ONE. 16(5): €0251514.

Barrow P.A. & Freitas Neto O.C. (2011). Pullorum
disease and fowl typhoid-new thoughts on
old diseases: A review. Avian Pathology.
40 (1): 1465-3338.

Boottanun P., Potisap C., Hurdle J.G. & Sermswan
R.W. (2017). Secondary metabolites from Bacillus
amyloliquefaciens  isolated from soil can
kill Burkholderia pseudomallei. AMB Express.
7(1): 1-11.

Chang X., Wu Z., Wu S, Dai Y. & Sun C. (2015).
Degradation of ochratoxin A by Bacillus
amyloliquefaciens ASAGI1. Food Additives and
Contaminants - Part A Chemistry, Analysis,
Control, Exposure and Risk Assessment.
32(4): 564-571.

CLSI (2015). M45| Methods for Antimicrobial Dilution
and Disk Susceptibility Testing of Infrequently
Isolated or Fastidious Bacteria. 3™ Edition.

Das B.K., Nidhi R.G.N., Roy P., Muduli A K., Swain
P, Mishra S.S. & Jayasankar P. (2014).
Antagonistic activity of cellular components of
Bacillus subtilis AN11 against bacterial pathogens.
In Int. J. Curr. Microbiol. App. Sci. 3(5): 795-809.

DuH., Yao W., Fakhar-E- M., Kulyar A., Ding Y., Zhu
H., Pan H., Li K., Bhutta Z.A., Liu S. & Li J.

68

(2022). Effects of Bacillus amyloliquefaciens
TL106 Isolated from Tibetan Pigs on Probiotic
Potential and Intestinal Microbes in Weaned
Piglets. Microbiology Spectrum. 10(1): e01205-21.

EFSA (2012). Guidance on the assessment of
bacterialsusceptibility to antimicrobials of human
and  veterinaryimportance. = EFSA  Journal.
10(6): 2740.

EFSA (2014). Guidance on the assessment of the
toxigenic potential of Bacillus species used in
animal nutrition. EFSA Journal. 12(5): 1-10.

Ezema W.S., Onuoha E. & Chah K.F. (2009).
Observations on an outbreak of fowl typhoid in
commercial laying birds in Udi, South Eastern
Nigeria.  Comparative ~ Clinical ~ Pathology.
18(4): 395-398.

Farahani R.K., Ebrahimi-Rad M., Shahrokhi N.,
Farahani A.H.K., Ghafouri S.A., Rezaei M.,
Gharibzadeh S., Langeroudi A.G. & Ehsani P.
(2023). High prevalence of antibiotic resistance
and biofilm formation in Salmonella Gallinarum.
Iranian Journal of Microbiology, 15(5): 631.

Golnari M., Bahrami N., Milanian Z., Rabbani
Khorasgani M., Asadollahi M.A., Shafiei R. &
Fatemi S.S.A. (2024). Isolation and
characterization of novel Bacillus strains with
superior probiotic potential: comparative analysis
and safety evaluation. Scientific Reports.
14(1): 1457.

Gracia M.I., Aranibar M.J., Lazaro R., Medel P. &
Mateos G.G. (2003). Alpha-amylase
supplementation of broiler diets based on corn.
Poultry Science. 82(3): 436-442.

Haque M.A., Wang F., Chen Y., Hossen F., Islam
M.A., Hossain M.A., Siddique N., He C. & Ahmed
F. (2022). Bacillus spp. Contamination: A Novel
Risk Originated From Animal Feed to Human
Food Chains in South-Eastern Bangladesh.
Frontiers in Microbiology. 12: 783103.

Ismat Jahan Anee, Shamimul Alam, Rowshan Ara
Begum, Reza Md Shahjahan & Ashfaqul Muid
Khandaker (2021). The role of probiotics on
animal health and nutrition. The Journal of Basic
and Applied Zoology. 82: 52.

Ji J., Hu S. & Li W. (2013). Probiotic Bacillus
amyloliquefaciens  SC06  Prevents Bacterial
Translocation in Weaned Mice. Indian Journal of
Microbiology. 53(3): 323-328.

Jini R., Swapna H.C., Rai AK., Vrinda R., Halami
P.M., Sachindra N.M. & Bhaskar N. (2011).
Isolation and characterization of potential lactic
acid bacteria (LAB) from freshwater fish
processing wastes for application in fermentative
utilisation of fish processing waste. Brazilian
Journal of Microbiology. 42(4): 1516-1525.



Hoang Minh Btrc, Nguyén Thj Thu Hang, Nguyén Thj Lan,

Cam Thi Thu Ha, Tran Thi Khanh Hoa, Pham Thuy Linh, Hoang Minh Son

Lé Luu Phuong Hanh, Nguyén Hoang Chi Mai, Tran
Ngoc Phuong Linh, L& Vin Hau, Nguyén Ping
Quan & Ngo Huynh Phuong Thao (2021). Hoat
dong ddi  khang cua  ching  Bacillus
amyloliquefaciens B894 véi vi khuan Edwardsiella
ictaluri va Aeromonas hydrophila. Tap chi Khoa
hoc va Coéng nghé¢ Nong nghi¢p Viét Nam.
01(122): 113-119.

Lee Y.J,, Kim B.K., Lee B.H., JoK.I., Lee N.K., Chung
C.H.,, Lee Y.C. & Lee J.W. (2008). Purification
and characterization of cellulase produced by
Bacillus amyoliquefaciens DL-3 utilizing rice hull.
Bioresource Technology. 99(2): 378-386.

Lu H., Yang P., Zhong M., Bilal M., Xu H., Zhang Q.,
Xu J.,, Liang N., Liu S., Zhao L., Zhao Y. & Geng
C. (2023). Isolation of a potential probiotic strain
Bacillus amyloliquefaciens LPB-18 and
identification = of  antimicrobial = compounds
responsible for inhibition of food-borne pathogens.
Food Science and Nutrition. 11(5): 2186-2196.

Michael A. Jones, Paul Wigley, Kerrie L. Page, Scott
D. Hulme & Paul A. Barrow. (2001). Salmonella
enterica  serovar  Gallinarum  requires the
Salmonella pathogenicity island 2 type III
secretion system but not the Salmonella
pathogenicity island 1 type III secretion system for
virulence in chickens. Infection and Immunity.
69(9): 5471-5476.

Mingmongkolchai S. & Panbangred W. (2018).
Bacillus probiotics: an alternative to antibiotics for
livestock  production. Journal of Applied
Microbiology. 124(6): 1334-1346.

Nguyén Duy Linh, Nguyén Pham Anh Duong, Lé
Phuong Uyén Nhi, Lé Hitu Ngoc, Puong Chi Mai
& L& Thanh Hién (2025). Tiém ning probiotic va
kha nang khang Escherichia coli, Salmonella cla
vi khuan Bacillus amyloliquefaciens. Tap chi Nong
nghiép va Phat trién. 24(4): 54-65.

Nguyen H.A., Dam H.T., Van Nguyen H., Le T.H., Ho
P.H. & Huong N.L. (2024). Whole genome
sequence analysis of Bacillus amyloliquefaciens
strain S2. 5 as a potential probiotic for feed
supplement in livestock production. Journal of

Genetic  Engineering  and
22(3): 100404.

OIE (2023). Fowl typhoid. World Organisation for
Animal Health.

Ritter A.C., Paula A., Correa F. Fonseca Veras F. &
Brandelli A. (2018). Characterization of Bacillus
subtilis Available as Probiotics. Journal of
Microbiology Research. 8(2): 23-32.

Rodrigues Alves L.B., Freitas Neto O.C. de, Saraiva M.
de M.S., do Monte D.F.M., de Lima B.N., Cabrera
J.M., Barbosa F. de O., Benevides V.P., de Lima
T.S., Campos I.C., Rubio M. da S., Nascimento C.
de F., Arantes L.C.R.V., Alves V.V., de Almeida
AM.,, Olsen J.E. & Berchieri Junior A. (2024).
Salmonella Gallinarum mgtC mutant shows a
delayed fowl typhoid progression in chicken.
Gene. 892: 147827.

Shehata M.G., El Sohaimy S.A., El-Sahn M.A, &
Youssef M.M. (2016). Screening of isolated

Biotechnology.

potential probiotic lactic acid bacteria for
cholesterol lowering property and bile salt
hydrolase activity. Annals of Agricultural

Sciences. 61(1): 65-75.

Shubham Gupta, Upasana Mohanty & Ranendra K.
Majumdar (2021). Isolation and characterization of
lactic acid bacteria from traditional fermented fish
product Shidal of India with reference to their
probiotic potential. LWT. 146: 111641.

Siahmoshteh F., Siciliano 1., Banani H., Hamidi-
Esfahani Z., Razzaghi-Abyaneh M., Gullino M.L.
& Spadaro D. (2017). Efficacy of Bacillus subtilis
and Bacillus amyloliquefaciens in the control of
Aspergillus parasiticus growth and aflatoxins
production on pistachio. International Journal of
Food Microbiology, 254: 47-53.

Zulkhairi Amin F.A., Sabri S., Ismail M., Chan K.W.,
Ismail N., Mohd Esa N., Mohd Lila M.A. &
Zawawi N. (2019). Probiotic Properties of Bacillus
Strains Isolated from Stingless Bee (Heterotrigona
itama) Honey Collected across Malaysia.
International Journal of Environmental Research
and Public Health. 17(1): 278.

69



