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ABSTRACT

Bacillus amyloliquefaciens is a Gram-positive spore-forming
bacterium that has superior properties compared to other
beneficial bacteria used in probiotic preparations. The purpose
of this study was to determine the bacterial biological properties
under harsh conditions such as high temperature, low pH, bile
salts, artificial gastric juice and test the resistance to two types of
gram-negative bacteria including Escherichia coli and Salmonella.
The results showed that after 3 h of testing at 85°C, the bacterial
density remained at 3.05 £ 0.06 log CFU/mL (corresponding to
35.58% of the initial density). Under pH = 2.5 condition and after
3 h, the bacterial density remained up to 5.34 + 0.04 log CFU/mL
(62,43%). With the bile salt concentration up to 0.6% after 3 h, the
bacterial density remained at 5.24 + 0.07 log CFU/mL (61.34%).
Under the decomposition action of the enzyme pepsin and in the
artificial gastric fluid environment of piglets (0.3% pepsin, pH =
4.5) at different levels, the bacterial density still remained at the level
0f5.82 +0.15 log CFU/mL (63.66%), which was higher than that of
the test of artificial stomach fluid of adult pigs (pepsin 0.3%, pH =
2.5) corresponding to 4.73 + 0.04 log CFU/mL (55.21%) after 3 h
of testing. In this study, B.amiloliquefaciens also showed resistance
to gram-negative bacteria such as Salmonella Typhimurium ATCC
14028, Salmonella Enteritidis WHO 2014, E. coli with F4 factor,
E. coli with F18+Stx2e factor, field Salmonella Typhimurium, and
field Salmonella Enteritidis.
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TOM TAT

Bacillus amiloliquefaciens 1a mét vi khuidn Gram duong sinh noi
bao tl c6 kha nang vugt trdi so véi cac lgi khudn khac duge dung
trong cac ché phdm sinh hoc probiotic. Muc tiéu ctia nghién ctiu
nay la d€ danh gia cac dic tinh sinh hoc vi khuén nay trong cac
diéu kién khac nghiét nhu nhiét d6 cao, pH thip, mudi mét, dich
da day nhan tao va kiém tra kha nang khang hai loai gay bénh trén
duodng rudt: Escherichia coli, Salmonella. Két qua thu dugc, sau
3 gi¢ tht nghiém & nhiét do 85°C, mat d¢ vi khudn con duy tri
la 3.05 £ 0.06 log CFU/mL (tuong tng 35,58% so v6i mat do ban
dau). Trong diéu kién pH = 2.5 sau 3 gi¢ mat d6 vi khuén duy tri
lén dén 5,34 + 0,04 log CFU/mL (62,43%). Véi diéu kién nong do
mudi mat 1én dén 0,6% sau 3 gié mat o vi khudn duy tri & mtic
5,24 + 0,07 log CFU/mL (61,34%). Dudi su tac dong cua enzyme
phéan huay pepsin (0,3%), trong moi truong dich da day nhén tao
ctia heo con pH 4,5 & cdc muc d6 khac nhau, mat do vi khuin
van duy tri & mtc 5,82 + 0,15 log CFU/mL (63,66%) cao hon
thtt nghiém dich da day nhén tao ctia heo trudng thanh (pepsin
0,3%, pH = 2.5) tuong tng 4,73 + 0,04 log CFU/mL (55,21%)
sau 3 gio thi nghiém. B. amiloliquefaciens con cho thdy kha ning
khéng lai cac loai vi khudn gram 4m trong nghién ctu nay nhu
Salmonella Typhimurium ATCC 14028, Salmonella Enteritidis
WHO 2014, E.coli thuc dia c6 yéu t6 bam F4, E.coli thuc dia c6 yéu
to bam F18+Stx2e, Samonella Typhimurium thuc dia va Samonella
Enteritidis thuc dia. Két qua nay phan nao cho thay kha nang st
dung vi khuén nay trong chin nuéi nhat la khi nhiing quy dinh vé
han ché st dung khang sinh tai Viét Nam.
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1. Dt Vin DPé

Hién nay, viéc st dung khang sinh trong
chén nuoi dé phong va kiém soat bénh hodc lam
chat kich thich tang truéng da lam gia ting tinh
trang khang khang sinh trén thu va anh hudng
stic khoé cong dong. Lién minh chau Au (EU)
da thuc hién cac budc cam st dung khang sinh
trong thic an chan nu6i dé€ kich thich ting
trudng ti nam 2006 va tién dén han ché st
dung khang sinh trong phong bénh (Dibner &
Richards, 2005). Tai Hoa Ky, cac han ché dugc
thuc hién tii ndm 2017 (Centner, 2016) va tai
Trung Quéc vao nam 2020 (Hu & Cowling,
2020). Cang theo xu hudng nay, ké tii ndm 2018,
viéc b6 sung khang sinh vao thic dn chin nuoéi
v6i muc dich kich thich tang truéng da bi cam
hoan toan & Viét Nam. Trén 10 trinh giam thiéu
sti dung khang sinh cta Viét Nam, viéc sti dung
khang sinh phong bénh trong nganh chian nudi
cting bi cdm vao nam 2026 (GOV, 2023).

V6i tinh hinh d4, cac giai phap thay thé khang
sinh theo hudng hé tr¢ ting trudng va khang
bénh rat dugc quan tdm, trong d6 ché phdm sinh
hoc dang men s6ng (probiotic) dugc cho lala mot
lua chon rat c6 tiém nang vé tang trudng (Dayan,
1993), cing nhu han ché dé khang khang sinh
(Kasimanickam & ctv., 2021). Mot nghién ctiu da
cho thay kha nang sdng st qua dich da day nhan
tao ctia bao tu Bacillus subtilus P223 (pH = 2,5,
pepsin 0,3% trong 3 gio; muoi mat 0,3% trong 24
gio) (Jeon & ctv,, 2017). Gan day nhiing nghién
ctiu cho thdy Bacillus amyloliquefaciens (B.
amylo.) c6 tiém nang t6t d€ dung nhu probiotic
(Du & ctv,, 2022). Tuy nhién, thong tin nay chua
dugc nghién ctu nhiéu trén nhiing san phdm
probiotic luu hanh tai Viét Nam. Vé&i muc tiéu
lam co s& cho danh gid kha tiém nang st dung B.
amylo. lam probiotic trudc khi thii nghiém thuc
dia, ching t6i tién hanh nghién ctu tai phong
thi nghiém ching B. amylo. clia mdt san phdm

thuong mai vé kha ning lién khang mot s6 loai
vi khudn dudng rudt, ciing nhu kha ning ton tai
trong cac diéu kién mo phong moi truong da day
nhan tao ctia heo tti d6 lam r6 hon vé tac dong
ctia ching trong dudng rudt.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Vat liéu

Chung vi khuédn B. amylo. dugc phén lap tu
san phdm probiotic, lam thuin ching va xac
nhan chung bing cac phan ting sinh hod (Bergey
& ctv., 2000) d€ st dung trong nghién ctiu. Cac vi
khuin duong rudt dugc dung thitkha ning khang
khudn bao goém Salmonella (Sal.) Typhimurium
ATCC 14028, Sal. Enteritidis WHO 2014, Sal.
Infantis (ATCC 1675) dugc cung ciap bdi Vién
Pasteur Thanh phé H6 Chi Minh. Céc chuing vi
khuén thuc dia, bao gém Escherichia coli ¢ yéu
t6 bam mang gen F4, Escherichia coli mang gen
F18 va doc t6 Stx2e, Sal. Typhimurium thyc dia
va Sal. Enteritidis. Nhiing chting vi khudn nay c6
ngudn goc ti cdc mau sinh hoc thuc dia, bao gom
mau phan tii heo va mau mai trudng tu cac trang
trai chdn nudi ga da dugc phan lap, giai trinh tu
gen, luu tri bdi phong thi nghiém ctia B moén
Bénh truyén nhiém va Tha y cong dong, Khoa
Chan nuoi Thua y, Truong Dai hoc Nong Lam
TP.HCM. Ngoai ra, thi nghiém st dung cac dung
cy, hod chat moi nudi cdy vi sinh vat thuong quy.

2.2. Phuong phap
2.2.1. Chuén bi huyén phu vi khuin B. amilo.

Khuan lac B. amylo. thuan dugc nudi cdy ting
sinh trong 100 mL mdi truong canh Tryptone
Soya Broth (TSB) (Oxoid, CM 0129B), lac &
150 rpm, 37°C/ 24 gio. Hut 10 mL huyén phu
B. amylo. sau khi nu6i cdy tang sinh ly tam 6000
vong/15 phut ¢ 4°C, thu phéan can loai bo phan
dich. Thém 10 mL dung dich dém PBS (8,0 g
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NaCl; 0,2 g KC; 1,44 g Na,HPO ; 0,24g KH PO,
pH = 7,4), st dung huyén phu nay cho cac thi
nghiém sau do.

2.2.2. Khao sat kha nang ton tai trong diéu
kién nhiét do, pH, dich da day nhén tao va
mudi mit

Diéu kién nhiét do: Hut 2 mL huyén phu
B. amylo. dugc chudn bi trudc d6 cho vao cac
ong nghiém chia 2 mL dung dich dém PBS,
U & cac nhiét @6 37°C, 45°C, 55°C, 65°C, 75°C,
85°C. Sau khi 1 0, 1, 2 va 3 gid, hut 10 uL dich
vi khuén kiém tra mat do vi khuén song trong
dich 1t bing phuong phap dém nho giot trén moi
truong thach Tryptone Soya Agar (TSA) (Oxoid,
CMO0131).

biéu kién pH: Thuc hién hat 2 mL huyén
phu vao cac 6ng nghiém chtta 2 mL dung dich
PBS c6 pH=2,5pH =35 pH=4,5vapH=5,5
(Ioannis 2016). U trong 0, 1, 2 va 3 gio va kiém
tra mat d¢ vi khudn song tuong tu trén.

Trong diéu kién dich da day nhén tao:
Chuén bi cac 6ng nghiém chia 2 mL dung dich
PBS c6 mtic pH = 2.5 va pH = 4.5 b3 sung thém
pepsin lan lugt & cac nong do 0%; 0,2% va 0,3% u
trong 0, 1, 2 va 3 gio 6 37°C. Diéu kién mudi mét:
thuc hién nhu trén, hat 2 mL huyén pht cho cac
Ong nghiém chda 2 mL dung dich PBS bd cac
noéng do mudi mat 0%, 0,3%, 0,6% U trong 0, 1,
2va 3 gi6 6 37°C (Ioannis, 2016). Tat ca cac diéu
kién déu lap lai 3 1an. Tuong tu, kiém tra mat do
vi khuén bang phuong phap dém nho giot.

2.2.3. Chuan bi dich chiét canh khuin

Khuén lac thuin ching dugc pha loang
thanh hoén dich 0,5 McFarland (~10% CFU/mL)
vi khudn trong dung dich NaCl 0,9%. Hat 1 mL
hoén dich vi khuén ting sinh trong 100 mL moi
truong canh Tryptone Soya Broth (TSB) (Oxoid,

CM 0129B), lac & 150 rpm, 37°C/48 gid. Huyén
phu sinh khéi B. amylo. sau khi nu6i cdy dugc ly
tam 6000 vong/15 phut & 4°C, thu phan dich loc
qua mang loc cellulose 0,45 pm. Dich chiét thu
dugc tién hanh kiém tra kha nang khang khuén.

2.2.4. Khao sat kha niang khang vi khuin
gay bénh

Céy ting sinh cdc vi khuidn goém .
Typhimurium ATCC 14028, S. Enteritidis WHO
2014, S. Infantis (ATCC 1675), E. coli thuc dia
c6 yéu t6 bam mang gen F4, E. coli thuc dia c6
yéu té6 bam mang gen F18 va doc t6 Stx2e, S.
Typhimurium thuc dia, S. Enteritidis thuc dia
trén moi truong thach Tryptone Soya Agar (TSA)
(Oxoid, CM 0129) & 37°C/24 gi¢. Tién hanh pha
loang cac vi khudn nay véi nudc mudi sinh ly
dé dat dich khuin & muc McFarland 0,5 tuong
duong véi 1,5x10° CFU/mL. Tiép tuc lay 100 puL
dich khuén nay trai déu 1én bé mit moi trudng
Mueller Hinton Agar (MHA), duc 16 thach (o =
6 - 8 mm). Hat 100 pL dich chiét B. amylo. trudce
d6 cho vao 16 thach, han ché sy di chuyén dé
huyén dich ngdm vao thach. Sau 30 phut, cac dia
moi trudng dugc t ¢ 37°C. Sau 24 gid, do dudng
kinh vong v6 khuén (mm) d€ danh gia kha nang
khang khuin (Lim & ctv.,, 2016). Thi nghiém
dugc ldp lai 3 1an.

3. Két Qua va Thao Luéin
3.1. Tinh 6n dinh & nhiét d§ cao ctua B. amylo.

Bao tt vi khuan Bacillus chiu dugc nhiét do
kha cao, B. subtilis cAn phai dugc xt 1i & nhiét do
lén dén 121 - 135°C trong thaoi gian dai méi cd
thé bat hoat dugc bao tii vi khuén (Cho & Chung,
2020), tuy nhién trong nghién ctiu nay chung toi
st dung té bao sinh dudng dé€ danh gia kha ning
chiu nhiét ctia vi khuan. Mat d6 vi khuén duoc
theo doi theo thdi gian thi nhiét dugc trinh
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bay 6 Hinh 1. Két qua cho thdy mat d6 vi khuin
khong c6 su thay d6i dang ké & nhiét d6 37°C véi
gia tri trung binh lan luot la 8,36 + 0,05 log CFU/
mL (sau 3 gi¢ 1, tuong Ging v6i 97,47% so v6i mat
do vi khuén ban dau 8,58 + 0,06 log CFU/mL) va
45°C v6i gia tri trung binh 7,25 + 0,07 log CFU/
mL (xdp xi 84,45% so v6i mat do vi khuén ban
dau 8,59 + 0,03 log CFU/mL).

O nhiét d6 55°C va 65°C, sau khi & nhiét 1 gio,
mat d¢ vi khudn gidm nhanh con lai 1an lugt 1a
7,66 * 0,14 log CFU/mL (89,24%) va 7,46 + 0,04
log CFU/mL (87,23%), khi thoi gian t nhiét ting
1én 3 gig, thu dugc gia tri thap honla 6,62 + 0,07
log CFU/mL (77,15%) va 5,37 + 0,04 log CFU/

9.0 H

mL (62,74%). Quan sét thay ty 1é t€ bao vi khudn
song sot khi @ nhiét 75°C chi con lai 50,18%
(tuong duong 4,31 + 0,03 log CFU/mL) so véi
mat d¢ ban dau sau 3 gic 0. Mat d6 vi khuén sut
giam nhanh khi u nhiét 6 85°C, sau 1 gi¢ 1a 6,14
+ 0,06 log CFU/mL (71,61%), sau 2 gio la 5,06
+ 0,10 log CFU/mL (58,99%), sau 3 gi& chi con
lai 3,05 + 0,06 (35,58%). Tuy nhién, c6 thé thiy
vi khudn B. amylo. c6 thé chiu dugc nhiét do 1én
dén 85°C trong 3 gid, thé hién dugc kha ning
chiu nhiét d¢ cao. Trong thuc t€ san xudt, nhiét
dod phéi tron va bao quan thtic dn gia stic khong
thé€ vugt qua nhiét dé nay va kéo dai thoi gian
qua lau. Biéu do cho thay dugc kha ndng bén cua
B. amylo. d6i v6i nhiét.

8.0 A1

—

$

7.0 A

6.0 A1

Log 10

5.0 A1

4.0

3.0 A1

2.0 T

Oh 1h

2h 3h

e=@==370C =@==450(C «=@u=550C ==@==(650C ==@==750C ==@==850C

Hinh 1. Mat d06 té€ bao Bacillus amyloliquefaciens & cac nhiét do khac nhau theo thai gian.

3.2. B. amylo. trong cac moi truong c6 pH
khac nhau

Heo so sinh ¢6 d¢ pH da day kha cao (5 - 6),
tuy nhién, pH nay chi duy tri sau vai gi¢ bu dau
tién khi méi sinh, pH sé giam xudng khoang
con 4 va dn dinh 6 miic nay cho dén khi cai stia
(Ioannis, 2016), tuy nhién ciing tiém &n nguy co
cao cac vi sinh vat c6 hai xdm nhép va nhanh
choéng ting s6 lugng gay bénh cho vét chu. Khi
heo trudng thanh, pH da day c6 thé thip hon

ntia khoang 2 - 3 (Ioannis, 2016) thi néu chung
B. amilo c6 kha nang séng sot trong diéu kién
nay sé la uu diém dang ké cho ching dé dugc
dung nhu probiotic.

Mat do té€ bao séng sot sau 3 gi6 0 & gia tri
pH thép duy tri & mtic 10° CFU/mL. Trong mdi
truong pH = 5,5, mat do vi khuén van duy tri &
mtc 7,15 £ 0,08 log CFU/mL (tuong ting 83,71%
so v6i ban dau) sau 3 gio. Tai gia tri pH = 4,5ti 1¢
té€ bao sdng sot sau 1 gio lén dén 7,50 + 0,03 log
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CFU/mL (tuong ting 87,66%). Sau 3 gio u, ti 1¢
song giam xudng con 72,02% (tuong ing mat do
vi khuén 6,16 + 0,08 log CFU/mL) (Hinh 2). Do
dé cho théy diéu kién tuong doéi cao (pH = 4,5 va
pH =5,5), hoan toan khong gay trd ngai cho hoat
dong ctia vi khuén B. amylo.

Heo tii cai stia dén trudng thanh pH sé giam
dan (con khoang tii 2 - 3) (Ioannis, 2016) do d6 B.
amylo. can phai song s6t qua diéu kién pH thap &
da day heo trudng thanh méi tiép tuc di chuyén
dén rudt non va thé hién vai tro c6 1¢i ctia minh.
Do vay, & gia tri pH = 3,5 ti 1é té€ bao vi khuén
song sot co su sut giam ro rét ti 7,29 + 0,05 log
CFU/mL (85,36%) sau 1 gi¢ 0, con 5,54 + 0,02
(64,79%) sau 3 gio 0. Mat do vi khuén B.amylo.

9.0
8.5
8.0
7.5

7.0

Log 10

6.5
6.0
5.5
5.0

giam dang ké sau khi u trong méi trudng c6 pH
= 2,5, ti 1é té bao vi khudn s6ng s6t gidm sau 2 va
3 gio ulan lugt 1a 71,55% va 62,43%, tuong Ging
v6i mét do vi khuén 6,12 + 0,07 (log CFU/mL)
5,34 £ 0,04 (log CFU/mL) (Hinh 2). Vi khudn
giam mat do ro rét khi gap diéu kién pH thap
nhu trong da day heo truéng thanh. Tuy nhién
mat do nay cting con kha cao, di nhién 1a con
tuy thudc vao s6 lugng vi khuin ban dau va cac
thanh phan chéat huu co khéc va thoi gian thuc t€
ma thtic dn ton tai & da day. Theo nghién ctiu ctia
Guerin & ctv. (2001) thtic an c6 thé ton tai trong
da day heo khoang 2 dén 4 gio, cho nén két qua
nay phén nao ciing khing dinh kha ning bén ctia
B. amylo. trong pH da day ctia heo khi dugc diing
nhu probiotic.

4.5
Oh 1h

2h 3h

=@=55 =@=45 e=@u=35 =@=?5

Hinh 2. Mat d6 té bao B. amylo. trong moi trudng & cac muic pH khac nhau theo thoi gian.

3.3. Kha nang chong chiu méi truong da day
nhin tao cua B. amilo.

Dich da day nhan tao ctia heo con ¢é pH =
4,5, heo trudng thanh c¢6 pH = 2,5 v6i cac nong
do enzyme pepsin khac nhau: 0%, 0,2%, 0,3%.

Nhiing diéu kién néng do pepsin khac nhau cua
thi nghiém nay thé& hién sy thay d6i dich tiéu hoa
ctia da day tuy thudc vao su nguyén ven cua té
bao phén tiét pepsin, su diéu hoa than kinh thé
dich (Fimmel & Blum, 1984).
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Bang 1. Mat do té€ bao B.amylo. trong dich da day nhén tao heo con (pH 4,5) & cac nong do pepsin

khac nhau theo thoi gian (n = 3)

Pepsin 0% Pepsin 0,2% Pepsin 0,3%
Thoi gian
(gi®) Mat do Ty lé Mat do Ty 1é Mat do Ty lé
(log CFU/mL) (%) (log CFU/mL) (%) (log CFU/mL) (%)
0 8,56 + 0,06 100,00 8,56 + 0,04 100,00 8,57 £ 0,05 100,00
1 7,50 + 0,03 87,60 7,21% 0,06 84,24 6,96 £ 0,10 81,24
2 6,32+ 0,08 73,78 6,12 £ 0,07 71,52 6,08 = 0,06 70,90
3 6,16 + 0,08 71,97 6,03 £ 0,11 70,47 5,82 +0,15 63,66

Mat d6 vi khudn & mic pepsin 0%, pH = 4,5
c6 giam sau 2 va 3 gio u (6,32 + 0,08 log CFU/
mL va 6,16 + 0,08 log CFU/mL). & moi trudng
c6 pepsin 0,2%, pH = 4,5 va moi trudng pepsin
0.3%, pH = 4.5 cting cho thdy mét d¢ vi khudn
giam dan sau 0, 1, 2 va 3 gi6 t. Theo do6, mat do
vi khudn sau 3 gio ulan lugt 1a 70,47% va 63,66%
so voi thoi diém ban dau (Bang 1). Co thé thay
mat d¢ vi khuén trong dich da day nhén tao pH

=4,5 6 ca 3 nong do pepsin 0%, 0,2%, 0,3% sau 3
gio u déu dat tiéu chudn 10° CFU/mL (ngoai trut
pepsin 0.3% pH = 4,5) nong d¢ tdi thiéu ctia mot
ché phdm vi sinh d€ vi khuén phat huy tac dung
trong duong tiéu hoa (Kechagia & ctv., 2013).
Tuy gdp tré ngai khi taing nong do pepsin lén
0,3%, nhin chung mat d¢ vi khudn van duy tri &
ngudng tac dong o lgi.

Bang 2. Mat do té bao B. amylo. trong dich da day nhan tao heo trudng thanh (pH = 2,5) & cac ndong

do pepsin khac nhau theo thoi gian (n = 3)

Pepsin 0% Pepsin 0,2% Pepsin 0,3%
Thoi gian
(gid) Mat do Ty lé Mat do Ty 1é Mat do Ty lé
(log CFU/mL) (%) (log CFU/mL) (%) (log CFU/mL) (%)
0 8,56 + 0,03 100,00 8,56 £ 0,06 100,00 8,56 + 0,02 100,00
1 7,16 £ 0.06 83,73 7,05 £ 0,02 82,43 6,88 = 0,09 80,32
2 6,12 + 0,07 71,55 5,92 £ 0,08 69,13 5,38 £ 0,12 62,77
3 5,34 + 0,04 62,43 5,09 + 0,08 59,44 4,73 £ 0,04 55,21

biéu kién dich da day nhan tao pH = 2,5 két
hgp vé6i 3 nong do pepsin lan lugt la 0%, 0,2%,
0,3% khong 1i tudng cho nhiéu loai vi khudn.
Nhung két qua cho thay chtiing B. amylo. c6 kha
ndng song sot trén 50% trong cac diéu kién thi

nghiém khac nhau. Ti 1¢ s6ng sot giam dan theo
thoi gian 0, 1, 2 va 3 gio 4. Trong mdi trudng
pepsin 0%, pH = 2,5 quan sat thdy sy suy giam
mét d¢ vi khudn sau 1 gi¢ 0 1a 7,16 + 0,06 log
CFU/mL (83,73%) sau 3 gi¢ u la 5,34 + 0,04
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log CFU/mL (62,43%). Su suy giam mat do vi
khuén ting lén khi tang nong do pepsin 0,2%
pH = 2,5, cu thé€ chi con 59,44% sau 3 gio. Ty
1¢ vi khuén séng sét & nong do pepsin 0,3% pH
= 2,5 duy tri kha t6t & 80,32% sau 1 gio 0, tuy
nhién chi con lai 55,21% sau 3 gi¢ u (Bang 2).
Bacillus amyloliquefaciens hoan toan c6 kha nang
vuot qua dugc hang rao da day nhan tao nha stic
chéng chiu ctia minh.

3.4. Bacillus amyloliquefaciens trong moi
truong bé sung mudi mat

Mu6i mat lai c6 tic dung kiém soat thanh
phin dudng rudt gitp cin bing hé vi sinh vat
phong pht (Urdaneta & Casadesus, 2017) bi tc
ché béi mudi mat, lam cho vi khuén khong thé
xam lan vao biéu mo héi trang (Prouty & Gunn,
2000). Mudi mat ciing lam giam sy biéu hién gen
giy bénh trén té€ bao rudt cua vi khuén E. coli
0157:H7 gay xuat huyét duong rudét (Hamner &
ctv,, 2013). Nhiing tac dong ctia mudi mat 1én vi
khudn rat da dang, bao gom ca su pha vd mang té
bao vi khudn, giy t6n thuong acid nucleic, bién
tinh protein, va tao phtic v6i sat, canxi d€ ngin
su phét trién cta vi khuin. Céac loai vi khudn
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duong rudt 6 dong vat cé vu chi ton tai dugc khi
ching c6 kha nang khang mat dé c¢6 thé tu bao vé
khoi nhiing thuong tén do mat gy ra (Urdaneta
& Casadests, 2017). Trong thi nghiém nay, mét
do vi khuén & cac ndong do mudi mat khac nhau
dugc theo doi theo thoi gian & Hinh 3. O nong do
mudi mat 0%, mat do vi khuén duy tri 6n dinh
> 95%, sau 3 gi¢ u van dat mdc 8,16 + 0,05 log
CFU/mL (95,43%). Trong diéu kién moi trudng
0,3% mudi mét, vi khuin B.amylo. van thé hién
kha nang thich nghi kha t6t thong qua mat do
sau 1 gio 0 la 7,91 + 0,12 log CFU/mL (92,51%),
sau 3 gi®, mat d vi khuén giam con 6,33 + 0,05
(74,07%). Khi tang nong dd6 muodi mat 1én 0,6%,
su giam mat d¢ vi khuén thdy r6 sau 1, 2, 3 gio 4,
tuy vay van dat mtc 5,24 £ 0,07 (log CFU/mL)
tuong duong 61,34% vdi ti 1é t€ bao vi khudn s6ng
sOt nay, van dam bao s6 lugng vi khuén t6i thiéu
(> 10°CFU/mL) d€ phat huy céng dung ctia mot
ché phdm vi sinh trén hé tiéu hod ctia heo. Trong
mot nghién ctiu khac, B. amylo. TL106 dugc phan
lap tii lon Tay Tang ciing c6 kha nidng song sot
1én dén 50% trong diéu kién invitro véi muodi mat
0,6% (Haitao, 2021). C6 thé théy rang, B. amylo.
da thé hién uu diém ctia minh thong qua viéc duy
tri mat d6 vi khuén trong néng d6 mudi mat cao.

Oh 1h

2h 3h

Hinh 3. Mat d06 té€ bao Bacillus amyloliquefaciens & cac nong d6 mudi mét khac nhau.
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3.5. Kha nang khang vi khudn gay bénh cua
B. amylo.

Bacteriocin la peptide khang khuédn dugc tiét
ra boi mot s6 loai vi khudn, c6 kha nidng giy chét
cac vi khudn khac. Mot s6 nghién ctiu cho ring
bacteriocin dugc tao ra bdi mot s6 loai vi khuin
trong dudng rudt, va d6 1a phuong tién dé€ ching
canh tranh trong moi trudng c6 hé vi sinh vat
da dang nay (Joerger, 2003). B. amyloliquefaciens
thé hién kha nang khang khudn dang ké chéng
lai nhiéu loai vi khuédn va ndm so véi chung
Bacillus khac (Kadaikunnan & ctv., 2015). Mot

nghién ctiu cho thay bacteriocin do vi khuén
gram duong tao ra cht yéu cé tac dung tic ché
d6i véi vi khuén gram duong va it hiéu qua hon
d6i v6i vi khuén gram 4m (Gray & ctv., 2006).
Tuy nhién, mot nghién ctu khac chi ra ring
bacteriocin cua vi khudn B. amyloliquefaciens
RX7 tic ché sy phit trién cta nhiéu loai vi khudn
Gram duong khac nhau, bao gom B. cereus, S.
aureus va L. monocytogenes, vi khuidn Gram Am
nhu: E. coli, P. aeruginosa, S. enteritidis, va S.
gallinarum (Lim & ctv., 2016). Trong nghién ctiu
nay, B. amylo. thé hién kha nang khang cac vi
khudn gram 4m hiéu qua (Hinh 4).
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Hinh 4. Kha nang khang khuén cta dich chiét tt Bacillus amyloliquefaciens.

Thi nghiém dugc thiét ké c¢6 mau doi chiing
am (khong chtta tac nhan khang khudn) va mau
chita dich chiét canh khudn dé kiém tra kha ning
khang khuén. Két qua cho thdy, hoat tinh tic ché
vi khuén tang trudng 16n nhat ctia B. amylo. dugc
ghi nhan doi véi E. coli thuc dia c6 yéu t6 bam
F4, duong kinh vong v6 khudn 1a 13 £ 2,6 mm.
Tiép theo 1a E. coli thuc dia c6 yéu t6 bam F18
+ Stx2e va Salmonella Enteritidis thuc dia véi
duong kinh vong vo khuén 14n lugt la 12 + 2,1
mm va 12 + 2,2 mm. Salmonella Typhimurium
thuc dia c¢6 vong v6 khuédn 11 + 0,6 mm. Cho
théy rang B. amylo. tao ra vong v6 khudn 16n hon

déi chling am, diéu nay ciing c6 kha ning khang
khudn tii hoat dong khang khuén thuc su ctia né.

Vong vo khuédn c6 gia tri 1a 10 mm dugc
quan sat thdy véi chung vi khuén E. coli 25922,
Salmonella  Typhimurium ATCC 14028,
Salmonella Enteritidis WHO 2014 (Hinh 5).
Hoat tinh tic ché vi khuin Salmonella Infantis &
muc thip nhét véi vong vo khudn 1a 9 + 1,4 mm.
Két qua nay c6 su khdc biét so v6i nghién ctiu
vé B. amylo. TL106, duong kinh vung tic ché vi
khuén E. coli va Salmonella 1an lugt 14 15 mm va
14 mm (Haitao, 2021).
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Hinh 5. Khé nang khang vi khudn E. coli (F4) (bén trai) va Salmonella Enteritidis (bén phai).

buong kinh cac vong vo khuén cua B.amylo.
trong thi nghiém giao dong tii 9 dén 13 mm tuy
theo chuiing vi khudn. Tuy nhién, muc nay cho
thdy B. amyloliquefaciens c6 kha nidng khang
khudn nhung khong manh (James, 2023). Cé
thé ting nong do hodc diéu chinh moi trudng
dé kiém tra xem c6 thé cai thién hiéu qua khang
khuén khong.

Cho dén nay, su phat trién ctia cac loai khang
sinh méi van chua dt nhanh d€ kiém soat dé
khang khang sinh. Bacteriocin c6 thé 1a mot giai
phap thay thé htiu hiéu. Tuy nhién, can tién hanh
thém cic nghién ctiu dé€ danh gia lam sang, co
ché hoat dong, tac ddong dén hé thdng mién dich
ctia vat cht va hé vi sinh vat, chi phi san xuit
quy mod 16n cling nhu sy xuét hién cta tinh trang
khang bacteriocin.

4. Két Luan

Bacillus amyloliquefaciens c6 cac dac tinh
sinh hoc t6t véi kha ndng chiu dung dugc cac
diéu kién gia dinh trong phong thi nghiém: nhiét
dd cao, pH thdp, mudi mat, dich da day nhan
tao. Mat do vi khudn sau khi tht nghiém van
dam bao trén 10° CFU/mL giup vi khuén duy
tri tac dong tich cuc 1én hé vi sinh vat dudng
rudt. Vi khudn c6 hoat tinh sinh hoc khang vi
khudn gram am géy bénh la E. coli va Salmonella.
Bacillus amyloliquefaciens thé hién tiém nang trg

thanh mot ché phdm vi sinh an toan, hiéu qua,
lya chon méi thay thé khang sinh bd sung vao
thiic an d€ phong bénh cho dan vét nuoéi than
thién véi stic khoé con ngudi.

Loi Cam Doan

Chung t6i cam doan bai bao do nhém tac gia
thuc hién va khong c6 bat ky méau thuan nao gitia
cac tac gia.

Loi Cam On

Tran trong cam on phong thi nghiém Kiém
nghiém Stuc sdn, Moéi trudng va Stic khoé vat
nuoi, Khoa Chan nuéi Tha Y, Truong Pai hoc
Noéng Lam TP.HCM da tao diéu kién t6t nhat vé
trang thiét bi, cung cip chiing giéng vi khudn dé
hoan thién dé tai.
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