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BANH GIA ANH HUGNG COA VI KHUAN BACILLUS SUBTILIS BA-B2013
D01 V61 TANG TRONG VA SO LUONG VI KHUAN BUGNG RUOT CUA GA

Cam Thi Thu Ha, Pham Hong Ngin, Hoang Minh Dic,
Vii Thi Thu Tra, Nguyén Thi Trang, Nguyén Ba Hién, Vii Thi Ngoc
Khoa Thu y, Hoc vién Nong nghiép Viét Nam

TOM TAT
Nghién ctru nay dugc tién hanh dé danh gia hidu qua cua ching vi khuén Bacillus subtilis Ba-B2013 dbi véi
tang trong va sO lugng mot s6 vi khuan dudng rudt clia ga thi nghiém. Két qua nghién ctru cho thay gia tri ting
trong binh quan theo ngay (ADG) ciia ga & 16 thi nghiém c6 b sung ché phdm chtra Bacillus subtilis Ba-B2013
v6i ty 16 0,2% (20,32 g/con/ngdy) cao hon so voi ga & 16 thi nghiém c6 bo sung ché pham chira Bacillus subtilis
Ba-B2013 vdi ty 18 0,1% (20,18 g/con/ngay) (P < 0,05). Ga & ca hai 16 bd sung ché phim vi sinh trén déu c6
hé s6 chuyén hoa thirc an (FCR) thip hon so vé6i ga ¢ 16 di chimg (P < 0,05), FCR ciia ga & 16 ddi ching, 16
b6 sung 0,1% va 0,2% ché phim vi sinh trén 1an lugt 14 3,63; 3,43 va 3,41 S luong vi khuin gay bénh duong
rudt cua ga o 16 thi nghlem giam ¢6 y nghia so voi ga 016 ddi chimg, s6 luong E. coli giam tir 5,59 log, CFU/g

xuong 3,95 log1 CFU/g; sb luong vi khuan Salmonella spp. glam tr 2,21 log ,CFU/g xudng 1,55 log CFU/g;
s0 lwong vi khuan C. perfiingens giam tur 2,28 log (CFU/g xuong 1,80 log, CFU/g.

Tir khéa: Bacillus subtilis Ba-B2013, tang trong, vi khuan.

Effect of supplementation with Bacillus subtilis Ba-B2013 on growth
performance and intestinal microflora of chickens

Cam Thi Thu Ha, Pham Hong Ngan, Hoang Minh Duc,
Vu Thi Thu Tra, Nguyen Thi Trang, Nguyen Ba Hien, Vu Thi Ngoc

SUMMARY

This study was conducted to evaluate the effect of Bacillus subtilis Ba-B2013 on growth performance
and intestinal microflora of chickens. The studied result showed that average daily weight gain (ADG)
of chickens in the group supplementing Bacillus subtilis Ba-B2013 with 0.2% (20.32g/chicken/day) was
significantly higher than ADG of chickens in the group supplementing the same probiotic with 0.1% (20.18g/
chicken/day ) (p <0.05). Feed conversion rate (FCR) of chickens in both experimental groups were lower
than FCR of chickens in the control group, FCR of chickens in the experimental groups supplementing
Bacillus subtilis Ba-B2013 at 0.1% and 0.2% were 3.43 and 3.41, respectively. This FCR of chickens in the
control group was 3.63. The intestinal microflora density of chickens in the experimental groups significantly
decreased in comparison with intestinal microflora density of chickens in the control group. The number of E.
coli decreased from 5.59 log, CFU/g to 3.95 log, ,CFU/g, Salmonella spp. decreased from 2.21 log, ,CFU/g
to 1.55 log,,CFU/g, C. perfringens decreased from 2.28 log, CFU/g to 1.80 log, CFU/g.

Keywords: Bacillus subtilis Ba-B2013, growth performance, bacteria.

I. DAT VAN PE hoc da trg thanh mot cach tiép can phd bién trong

B6 sung ché pham sinh hoc ¢6 chira lgi khuan
vao thirc an chan nudi 1a mot giai phap mai thay thé
khéng sinh nhdm phat trién chin nuéi an toan, bén
vitng. Probiotics c6 kha nang kich thich tinh thém

nhitng ndm gan day (Boroojeni va cs., 2018). Ngoai
ra, probiotics con ¢ kha ning kich thich cac phan
tng mién dich dich thé va té bao ctia ga thit (Koenen
va cs., 2004). Tuy nhién, muc do anh huong c6 lgi

an; cai thién, thi€t 1ap can bang hé vi khuan duong
rudt, cai thién kha nang tiéu hoa cua vat nudi. Boi
véi chan nuoi gia cam, viée st dung ché pham sinh

ctia san phim probiotics phy thudc vao cac ching
probiotics, mic do quan 1y, phuong phap ung dung
va mdi truong nudi (Sen va cs., 2012).
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Bacillus subtilis 13 vi khuan sinh bao tir va chi
nay duogc coi 1a mot trong nhing vi khuan probiotics
thanh cong nhat trong dinh dudng gia cam do kha
ning chdng chiu v6i pham vi nhiét do rong trong qua
trinh xu 1y thuy nhiét va ton tai lau ¢ nhiét do moi
truong xung quanh (Mahmoud va cs., 2017). B6 sung
Bacillus subtilis vao khau phan an cua ga thit khi b
stress nhiét da dugc chung minh la cai thién ty 1€
chuyén héa thirc in, nang cao 16ng nhung t4 trang, mé
rong dién tich bé mit mao nhung, ting biéu mo héap
thu va 1am giam s6 ugng cua vi khuén Clostridium va
Coliforms trong rudt non (Al-Fataftah va Abdelqader,
2014). Véi nhimg wu diém do, Bacillus subtilis dugc
str dung rong rii dé san xudt cac ché phdm sinh hoc.
Vi khuan Bacillus subtilis Ba-B2013 d4 duoc nghién
cltu ¢4 ddc tinh sinh hoc 6n dinh ¢ thé dua vao khai
thac, stt dung trong thuc té. Vi vay, myc dich cta
nghién ciru ndy nham danh gia hiéu qua cua vi khuan
Bacillus subtilis Ba-B2013 dbi véi tang trong va mot
s0 vi khudn gy bénh trong dudng rudt ga dé lam co
s& cho viéc tmg dung chiing vi khuén nay san xuat ché
pham sinh hoc bd sung vao thirc dn chin nuéi.

II. NOI DUNG, NGUYEN LIEU VA
PHUONG PHAP NGHIEN CUU

2.1. N§i dung nghién ctru

- Kiém tra mot s dic tinh sinh hoc cua vi
khuén Bacillus subtilis Ba-B2013

- Panh gia anh hudng cta vi khuan Bacillus
subtilis Ba-B2013 dén tang trong cua ga

- Panh gia anh huéng cta vi khuan Bacillus
subtilis Ba-B2013 dén mot so vi sinh vat duong
rudt cua ga.
2.2. Thoi gian va dia diém nghién ciru

- Pia diém nghién ctu: Phong thi nghiém
Trong diém cong nghé sinh hoc tha y va phong

thi nghiém B mén Thu y cong dong, Khoa Thi y,
Hoc vién Nong nghiép Viét Nam.

- Thoi gian nghién ctru: Tir thang 1 dén thang
10 ndm 2021.

2.3. Nguyén liéu

- Chiing vi khuén Bacillussubtilis Ba-B2013 c6
ngudn gdc tir Bi duge lwu gii tai phong thi nghiém
B mon Tha y cong déng, Khoa Thu y, Hoc vién
Nong nghiép Viét Nam

- Méi truong st dung (Merck, Puc): Triptic
Soy Agar (TSA), Triple Sugar Iron Agar (TSI),
Triptone Bile X — glucuronide Agar (TBX),
Xylose Lysine Deoxycholate (XLD), Sunfit
Xycloserin (SC), Lactoza Sunfit (LS), moi truong
lactoza-gelatin, Buffer Peptone Water (BPW),
Potato Dextrose Agar (PDA), nutrient broth (NB).

2.4. Phwong phap nghién ciru

2.4.1. Kiém tra dic tinh sinh hoc ciia vi khudn
Bacillus subtilis Ba-B2013

Chung vi khuan Bacillus subtilis Ba-B2013
duogc bao quan bang phuong phap lanh sau (-80°C)
tor ndm 2019 tai phong thi nghiém cua B mon
Tha y cong dong, Khoa Thua y, Hoc vién Nong
nghiép Viét Nam. Trudc khi tién hanh dua vao san
xuat ché pham probiotic dé thir nghiém hiéu qua
trén vat nudi ching toi tién hanh kiém tra lai mot
sO ddc tinh nuéi cdy va sinh hoa ctia vi khuan.

Nuobi cdy vi khuan Bacillus subtilis Ba-B2013
vao moi truong dac trung TSA, TSI, gelatin, thach
khoai tay, nudi trong ti 4m 37°C. Quan sat tinh
chat moc trén cic méi trudng sau nudi cay 24h. Tir
nhitng khuén lac trén moi truong TSA tién hanh
thir cac phan rng sinh hoa.

2.4.2. Bé tri thi nghiém

So doé bé tri thi nghiém trén ga

B6 tri thi nghiém

Thi nghiém Téng
L6 1 (BC) L6 2 L6 3
TN 1 30 30 30 90
TN 2 30 30 30 90
TN 3 30 30 30 90
Téng 90 20 90 270
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- Vi khuan Bacillus subtilis Ba-B2013 duogc
chuyén toi Cong ty trach nhiém hitu han mot
thanh vién dau tu phat trién va dich vu Hoc vién
Nong nghiép Viét Nam dé san xuat ché pham, mat
d6 vi khuan Bacillus subtilis trong ché pham dat
10'° CFU/g. Phéi tron ché pham vdi thirc an theo
ty 16 1 kg va 2 kg cho 1 tin thic an.

- B6 tri thi nghiém: Thi nghiém duoc thyc hién
trén dan ga mia 2 tuan tudi (270 con) chia thanh 3
16, thoi gian theo doi 90 ngay. Thi nghiém duoc 1ap
lai 3 1an dé dam bao tinh chinh x4c, khach quan.

+Lo1 (Qéi chimg): sir dung thtrc an khong bd
sung ché pham

+ 16 2: sir dung thirc n ¢6 bo sung ché pham
véi ty 1€ 0,1%

+ L6 3: str dung thire an ¢6 bd sung ché pham
voi ty 1€ 0,2%.

- Cac chi ti€u theo doi: tang trong (ADG),
luong thue an tiéu thu (ADFI), hé so chu){én hoa
thire an (FCR) va ty 1€ ti€u chay, ty 1 chét dugc
danh gia cudi giai doan nuoi.

- Sau thot gian 90 ngay, md ga lay pl?lu phan
O truc trang phan tich s6 lugng vi khuan E. coli,
Salmonella va Clostridium perfringens.

2.4.3. Kiem tra mgt so vi khuan

- Dinh luong E. coli: Pha lodng g mau theo co
s0 10, sau do cay trén thach TBX (Triptone Bile X —
glucuronide Agar) ¢ 3 ddm d9 pha loang lién tiép, nudi

cdy 37°C sau 24h doc két qua. Nhimg khuan lac mau
xanh trén moi truong TBX duge thir phan tng IMVIC
(Indol, Methyl red, Voges-Proskauer, Simmon Citrate)
va nhudm gram dé khing dinh Ia vi khuan E. coli.

- Binh luong Salmonella (Malorny va cs.,
2008): Pha loang 1g miu theo co s6 10 trong dung
dich BPW. Sau d6 ciy 0,1ml vao thach XLD & 3
dam do6 pha lodng lién tiép, nuéi cay 37°C sau 24h
doc két qua. Chon nhiing khuén lac dang S, mau
hdng d6 tim den ciy chuyén sang thach Nutrient
Agar va thtr cac phan ng sinh hoéa.

- Dinh lwong Clostridium perfringens (theo Tiéu
chudn quéc gia TCVN4991:2005): 1g miu phan
duoc pha lodng theo co s6 10, sau d6 cay vao moi
truong thach Sunfit Xycloserin (SC) theo phuong
phap 16t thach. Khi méi truong dong dac lai thi rot
thém mot 16p thach SC day 10ml, 1 trong didu kién
ky khi & 37°C trong 20h =+ 2h. Pém céc khuan lac
dién hinh cua C. perfiingens trén cac dia (khuin
lac mau den). Chon cac khuén lac dién hinh dé thu
phan tmg sinh héa: tinh chat moc trong méi trudng
Lactoza Sunfit (LS), moéi truong lactoza-gelatin.

2.4.4. X Iy 56 ligu

S6 ligu dugc xir ly théng ké mo ta va thong ké
so sanh bang phan mém thong k& SPSS 24.

III. KET QUA VA THAO LUAN

3.1. Pac tinh sinh hoc cua vi khuin Bacillus
subtilis Ba-B2013

Bang 1. Mot s6 dac tinh nudi cay cua vi khuan Bacillus subtilis

S6 6ng
kiém tra

Moi trwong
kiém tra

Béc tinh nudi cay sinh hoc

S6 6ng biéu Tylé
hién dac tinh (%)

Xuét hién nhitng khuén lac mau xam nhat, ria

Thach nghiéng TSA 5 nh&n gon séng, xu xi, b& méat kho S 100
Khuén lac dang tron, ria rang cwa khong déu, co

Thach dia TSA 5 tam sAm mau vang xam, sau 1-4 ngay bé mat 5 100
nhan nheo mau hoi nau

Thach khoai tay 5 Khuar'! lac 6 mau vang, khl cay theo }iu#(mg zic- 5 100
zac thi khuan lac moc lan rdng nhw canh cay khé

. Lam tan chay gelatin, c6 nhitng mang Ién mau trng

Gelatin S khi I4c kho tan, khdng 1am van duc mai truéng S 100
Ca phan day mai trwong chuyén sang mau vang,

TSI 5 mat nghiéng ctia thach chuyén sang mau héng 5 100
dam, khéng sinh hoi

Nu6G thit 5 Lam duc méi trudng nwdc thit, tao mang nhan, lang 5 100

can két lai nhw van may & day khi lac khé tan déu

33



KHOA HQOC KY THUAT THU Y TAP XXIX SO 5 - 2022

Bang 2. M6t s6 dic tinh sinh héa cua vi khuan B. subtilis

STT Pic tinh sinh héa S6 éng kiém tra $6 6ng dwong tinh Ty 1& (%)
1 Catalase 5 5 100
2 MR 5 5 100
3 VP 5 5 100
4 Khtr citrate 5 5 100
5 Khv nitrate 5 5 100
6 Di déng 5 5 100
7 Sinh Indol 5 5 100
8 Lén men glucose 5 5 100
9 Lén men maltose 5 5 100
10 Lén men lactose 5 5 100
11 Tan chay gelatin 5 5 100
12 Phan giai tinh bot 5 5 100

Két qua kiém tra cho thdy vi khuan
Bacillus subtilis Ba-B2013 van gitt duoc
cac dic tinh nudi cdy va dic tinh sinh hoa
dic trung nhu ban dau. Piéu d6 cho thay
su 6n dinh vé dic tinh sinh hoc cua chung
vi khuan Bacillus subtilis Ba-B2013 dang
duoc luu giit va c6 thé dua vao khai thac va
su dung.

3.2. Anh hwéng cia vi khuin Bacillus subtilis
Ba-B2013 dén ting trong ciia ga

Sau 90 ngay thut nghiém, két qua cho
thdy gia tri ting trong binh quén theo ngay
(ADG) ¢ hai 16 bé sung ché pham cao hon
so voi 16 dbi chung va sy sai khac nay cé
v nghia théng ké (P < 0,05). Gia tri ting
trong binh quan theo ngay & 16 b sung ché

Bang 3. Anh hwéng cua vi khua
t®i kha nang sinh

pham vai ty 18 0,2% (20,32 g/con/ngay) cao
hon so v&i 16 bd sung ché pham véi ty 16
0,1% (20,18 g/con/ngay) (P < 0,05). Ca hai
16 bd sung ché pham déu co hé sé chuyén
hoéa thirc dn thdp hon so voéi 16 dbi chung
(P < 0,05), hé s6 chuyén héa thirc ian (FCR)
1an luot 1a 3,63; 3,43 va 3,41 d6i voi 16 dbi
chting, 16 b6 sung ché pham véi ty 18 0,1%
va 16 b sung 0,2%. Két qua thi nghiém cho
thay khi b6 sung vi khuan Bacillus subtilis
Ba-B2013 vao thtc &n c6 tac dung kich
thich qué trinh sinh truong cua ga. Két qua
cua thi nghiém lam co s¢ budc dau cho viéc
khai thac st dung vi khuan Bacillus subtilis
Ba-B2013 dang dugc luu gilr tai phong thi
nghiém Khoa Thu y trong san xuat cac ché
pham sinh hoc bo sung cho vat nudi.

n Bacillus subtilis Ba-B2013
trwwéng cuia ga

Chi tiéu

L6 déi chirng

L6 bé sung 0,1% L6 bd sung 0,2%

Téang trong - ADG (g/con/ngay) 18,962 + 0,05 20,18°+ 0,07 20,32°¢+ 0,05
Luong thire an thu nhan hang ngay - ADF 68,89 £ 0,65 69,22 £ 0,55 69,28 + 0,41

(g/con/ngay)

Hé soO chuyén héa thirc an - FCR (Kg TA/Kg 363" £ 0,06 3.43°+ 0,09 3.41° £ 0,11

khéi lvong)

Ghi chii: Cdc chit cdi khdc nhau trong cing mot hang thé hién sw sai khéc c6 y nghia thong ké (P < 0,05)
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Két qua nghién ciu cua ching toi tuwong
ddng voi nghién ctru ctia Pham Kim Piang va
cs. (2016) khi bé sung 0,3% ché pham chua vi
khuan Bacillus subtilis vao khau phan an cia
ga thit 16ng mau, tang trong cua ga thi nghiém
(20,14g/con/ngay) cao hon c6 y nghia voi ga
& 16 thi nghiém (19,00g/con/ngay). Két qua
nghién ctru ctia Zhenhua Gao tai Trung Qudc

khi tién hanh trén ga broiler tring cho két qua
cao hon, ting trong binh quan & 16 d6i chung 1a
44,29 g/con/ngay; thap hon 16 bd sung 100, 150,
200, 250 mg/kg thirc an véi tdng trong tuong
ung la 45,14; 47,81; 48,57 va 48,05g/con/ngay
(Gao va cs., 2017).

Trong qua trinh thi nghiém, s6 ga chét hay mac
tiéu chdy cling dugc ghi chép lai (bang 4).

Bang 4. Anh hwong cua Bacillus subtilis Ba-B2013
téi ty 1@ mac tiéu chay va ty 1é chéet & ga

Chi tiéu L6 d6i chirng L6 b6 sung 0,1% L6 b6 sung 0,2%
Ty 1& mac tiéu cha 6/90 3/90 4790
yle y (6,67%) (3,33%) (4,44%)
To 16 chst 5/90 4/90 4/90
yie (5,56%) (4,44%) (4,44%)

Két qua cho thiy ty 16 mic tiéu chay trén ga
& 16 thi nghiém c6 giam so véi 16 ddi ching.
L6 bo sung 0,1% ché pham va 0,2% ché pham
c6 s6 ga mic tidu chay lan luot 1a 3,33% va
4,44%, so v6i 16 d6i chung 6,67%. Ty 1é chét
cia ga & 16 dbi ching 1a 5,56%; trong khi dé
ty 18 chét 6 16 bo sung 0,1% va 0,2% ché pham
déu 1a 4,44%. Két qua nay cho thdy khi su
dung vi khuan Bacillus subtilis Ba-B2013 cé
tac dung lam giam ty 1 tiéu chay va ty 1& chét
dbi voi ga.

3.3. Anh hwong cia vi khuin Bacillus subtilis
Ba-B2013 dén mot sé vi khuian duong rudt
cuia ga

Viéc kiém tra tong s6 ting loai vi khuan
E. coli, Salmonella va C. perfringens trong duong
tiéu hoa cta vat nudi ciing la mdt trong nhirng can
clir dé danh gia tac dung cua vi khuan Bacillus
subtilis. Két qua kiém tra mau phén truc trang
ga cho thiy co sy khac biét vé tong s vi khuan
E. coli, Salmonella, C. perfringens & 16 thi nghiém
va 16 d6i chimg (P > 0,05) (bang 5).

Bang 5. Anh hwéng cua vi khuan Bacillus subtilis Ba-B2013
dén s6 lwong mét sé vi khuan dwéng rudt ga

Chi tiéu (log10CFU/g) Lé déi chirng L6 bé sung 0,1%
E. coli 5,59+ 0,28 3,95+ 0,23
Salmonella 2,212+ 0,26 1,565+ 0,25
C. perfringens 2,282+ 0,21 1,80°+ 0,18

Ghi chii: Cdc chir cdi khdc nhau trong ciing mot hang thé hién sw sai khdc cé y nghia thong ké (P < 0,05)

Cu thé, sb luong vi khuéan E. coli giam tu
5,59 log,,CFU/g & 16 dbi chiung xuéng 3,95
log,,CFU/g & 16 thi nghiém c6 bd sung ché
pham chtra Bacillus subtilis; s6 lugng vi khuan

Salmonella spp. giam tur 2,21 log, CFU/g ¢ 16
d6i ching xudng con 1,55 log ,CFU/g ¢ 16 thi
nghiém; sé luong vi khuan C. perfringens giam
tr 2,28 log (CFU/g ¢ 16 ddi chirng xudng con
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1,80 log, ,CFU/g ¢ 16 thi nghi¢m. Theo két qua
nghién ctiru cua Zhenhua Gao va cs. (2017), so
luong vi khuan E. coli trong rudt ctia ga ¢ 16
thi nghiém la 6,63 log, ,CFU/g va 7giém coy
nghia & cac 16 b6 sung thém vi khuan Bacillus
subtilis, bd sung 200mg/kg thtc n sb luong
vi khuén giam xuéng 5,75 log,,CFU/g. Nhu
vay, bd sung vi khuan Bacillus subtilis Ba-
B2013 vao khéau ph?m an co tac dong tich cuc,
lam giam s6 lwgng mot sé vi khudn giy bénh
c6 trong duong rudt cua ga, han ché 6 nhidém
moi truong.

IV. KET LUAN

B6 sung vi khuan Bacillus subtilis Ba-B2013
vao khau phan in cho ga thiy ting trong binh
quan theo ngay (ADG) tang cao. ADG cua ga &
16 bd sung ché phdm chira Bacillus subtilis Ba-
B2013 véi ty 18 0,2% 1a 20,32 g/con/ngay; 16 bo
sung vdi ty 1€ 0,1% 1a 20,18 g/con/ngay so véi
16 dbi chimg 1a 18,96 g/con/ngay. Ty 1é ga mic
tiéu chay va ty 18 ga chét trong giai doan nudi
cling giam xudng.

S6 lugng mot s6 vi khuan gay bénh co trong
duong rudt ¢ ga thi nghiém giam cé y nghia so
v6i ga d6i chung; s luong E. coli giam tir 5,59
logIQCFU/g xudng 3,95 log, ,CFU/g; s6 luong vi
khuan Salmonella spp. giam tur 2,21 log CFU/g
xuong 1,55 log CFU/g; s0 lugng vi khl}én
C. perfringens giam tur 2,28 log CFU/g xudng
1,80 log,,CFU/g.
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