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ABSTRACT

This study aimed to examine probiotic properties of 21 Bacillus subtilis
strains isolated from soil and feces on chicken farms in the Mekong Delta.
Parameters consisted of the ability to produce extracellular enzymes and
antagonistic activity. The results showed that all B.subtilis strains were
sensitive to 5 kinds of antibiotics (Enrofloxacin, Doxycycline, Norfloxacin,
Sulfadimidin — trimethoprim), and the lowest sensitivity level was recorded
for Colistin (5%). Ten of 21 strains could produce three extracellular
enzymes namely amylase, protease and lipase. In addition, the AG27,
AG60, VLOS5, VL28 strains exhibited the antimicrobial activities against
bacteria such as E.coli, Salmonella spp., Staphylococcus spp., and
Streptococcus spp. The primary results suggest that four strains of AG27,
AG60, VLOS, VL28 have the potential to be used as probiotic in poultry.

TOM TAT

Nghién ciru nay dwoc thuc hién nham khao sat ddc tinh probiotic cua 21
ching vi khudn Bacillus subtilis phan Idp tir dat va phdn trai ga tai cdc
tinh Pong bang séng Ciru Long (PBSCL). Cdc chi tiéu khdo sat bao gom:
thir nghiém kha ning nhay cam doi véi khdang sinh, kha ndng sinh enzyme
ngoai bdo, va khd ndang doi khing véi vi khudn gdy bénh. Két qua cho
thdy, 100% cdc ching nhay véi 5 logi khéang sinh trong 9 loai thir nghiém,
ty 1¢ nhay voi khdang sinh Colistin la thap nhdt (5%). Muwoi ching trong
tong s6 21 ching B.subtilis cé kha ning sinh cd 3 loai enzyme ngogi bdo
amylase, protease va lipase. Khi khdo sat tinh doi khdng véi vi khudn gay
bénh dwong rudt, cac chung AG27, AG60, VL0S5, VL28 co kha nang v ché
sw phdt trién cia E.coli, Salmonella spp., Staphylococcus spp., va
Streptococcus spp. Két qua bude dau cho thay, 4 ching vi khudn Bacillus
subtilis AG27, AG60, VL05, VL28 ¢ tiém ndng vmg dung lam probiotic
trong chdan nuéi gia cam.

Trich din: Lé Thi Hai Yén va Nguyén Duc Hién, 2016. Khao sat dic tinh probiotic cdc chung vi khuin
Bacillus subtilis phan 13p tai cac tinh Dong bang song Cuu Long. Tap chi Khoa hoc Truong Dai
hoc Can Tho. So chuyén dé: Nong nghiép (Tap 2): 26-32.

1 PAT VAN BE

Ngdy nay, trude tinh hinh lam dung khang sinh
trong chdn nuoi, ché pham probiotic dang dugc
danh gia nhu mot giai phap thay theé hi¢u qua, va

cung cap mot phuong thirc an toan bén vimng ddi
v6i nguoi nudi va tiéu dung. Thuc té, sir dung ché
pham probiotic mang lai rat nhiéu lgi ich cho nguoi
chin nudi nhu hd trg tiéu hoa thire an, can béng hé
vi sinh duong rudt bang cach canh tranh véi vi
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khudn gay bénh (Kabir, 2009), tir do giam chi phi
trong phong bénh va tdng nang suat cho vat nudi
(Reuter, 2001).

Tai Viét Nam, Bacillus 1a nhom vi khuén duge
sir dung phd bién 1am probiotic vi Bacillus c6 kha
nang canh tranh véi cac vi khuan gdy bénh qua co
ché ngin can mién dich, canh tranh vi tri bam dinh
va san sinh ra chit khang khuén (bacteriocins).
Hon nira, Bacillus con dugc wa chudng do cac
thuén loi nhu: gia thanh ré, dé pha tron, chiu dugc
tac dong trong qua trinh san xuat (ép vién, nhiét,..),
dé bao quan, han sir dung dai (Barbosa et al.,
2005). Do d6, bao tir Bacillus da dugc su dung
rong rai lam probiotic cho vat nudi cling nhu cho
con nguoi.

Nghién ctru nay dugc tién hanh nham danh gia
dic tinh probiotic (bao gdm: kha ning nhay véi
khang sinh, kha nang sinh enzyme ngoai bao, kha
ning ddi khang véi ching vi khuan gy bénh) cua
céc chung Bacillus subtilis phan 1ap tai mot sb tinh
thuoc Pong bang song Ciru Long nham tmg dung
cic chung vi khudn nay nhu ngudn cung cép
probiotic phuc vu cho chén nuéi.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Thoi gian va dia diém

— Thoi gian : Tir thang 11/2015 dén 6/2016.

— Dia diém lay miu: Kién Giang, An Giang,
Soc Trang, Hau Giang, Vinh Long, Dong Thap va
thanh pho Can Tho.

— Dia diém thuc hién thi nghiém: phong thi
nghiém sinh hoc, Trung tdm Nghién ctru va Phat
trién Vemedim.

2.2 Vit liéu nghién ctru

— Vi khuan thir nghiém: 21 chung Bacillus
subtilis dugc tuyén chon tir 296 chung vi khuan
phan 1ap tir 70 mau dat va 70 mau phén tai cac trai
ga ¢ 6 tinh va thanh pho Can Tho, moi dia diém
lay 10 mau dat va 10 mau phan theo ket qua nghién
curu cua Lé ,Thi‘ Hai Yén da duoc bao ’céo trong hN(f)i
nghi Chau A vé Tha y (Lé Thi Hai Yén va Nguyén
buc Hién, 2016).

— Vi khudn giy bénh: 4 ching E. coli,
Salmonella spp., Staphylococcus spp.,
Streptococcus spp. do phong vi sinh Chi Cyc Thay
Can Tho phan 1ap tir ga bénh cung cap.

2.3 Phwong phap

2.3.1 Tinh nhay cam khdng sinh ciia vi khudn

Tinh nhay cam khéang sinh cua vi khuan dugc

xé4c dinh bang phuong phap dia khuyéch tan theo
huéng din ciia Hoi dong qudc gia Hoa ky vé cac
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tiéu chuan 1am sang phong thi nghiém (Clinical
and Laboratory Standards Institude — CLSI, 2012).
Dich vi khuin B.subtilis sau khi nudi cdy 18 gid co
mat sb twong dwong 108CFU/ mL. Sau d6, bom
100 pL dung dich vi khuan phan tan déu trén bé
mat moi treong Muller hinton agar (MHA, Meck).
bia khang sinh (Oxoid, England) dugc dat 1én mat
thach va u ¢ 37°C trong 24 gio. Puong kinh vong
v tring dugc do bang mm, ching vi khuan trén
dia MHA tuong ung s& duoc xac dinh la khang (<
14mm), nhay (> 20mm) hodc trung gian (15-
19mm) véi khang sinh thir nghiém theo tiéu chuan
cua CLSI (2012). Cac loai khang sinh thir nghiém
la: Erythromycin 5Spg (ERY), Gentamycin 10pg
(GEN), Neomycin 30ug (NEO), Oxytetracycline
30ug (OCT), Doxycycline 30pug (DOX), Colistin
10ug (COL), Sulfadimidin — trimethoprim 5Spg
(SXT), Norfloxacin 10pg (NOR), Enrofloxacin
15ug (ENR). Mdi thi nghiém duoc 13p lai 3 1an va
liy gia tri trung binh.

2.3.2 Khao sat kha ndng sinh enzyme ngoai bao

Kha néng sinh enzyme ngoai bao dugc khao sat
theo phuong phap cua Harley ez al. (2001) c6 cai
tién nhu sau: Té bao cua cac chung Bacillus
subtilis dugc nudi cdy trong médi truong TSB
(Trypto-casein soy broth) & 37°C trong 24 gio. Ly
tam bong vo trung cham dich nuéi ciy 1én dia moi
truong TSA (Trypto — casein soy agar) c6 bd sung
1% tinh bdt cho phan ting khao sat kha nang sinh
enzyme amylase, 1% gelatin cho phan tng khéo sat
khi ning sinh enzyme protease; bd sung 1%
Tween 20 va 0,01% CaCl> d6i véi khao sat lipase.
Doc két qua bang cach nho thude thir Lugol dbi véi
amylase, tricloroacetic acid (TCA) 25% ddi véi
protease, quan sat cic vong duc xung quanh khuin
lac (lipase). Mdi phan tng lap lai 3 lan dé co két
qua chinh x4c.

2.3.3 Kha nang déi khang véi cac ching vi
khudn gdy bénh

Thir nghiém khi ning dbi khang theo
phwong phap vach thang vuéng géc

Khao sat kha nang ddi khang cia cac chung B.
subtilis trén moi truong Starch agar (SA) bao gom:
tinh bt 10g/l, peptone 5g/l, NaCl 0,5g/l, agar:
15g/1 (Moore et al., 2013). Cac budc tién hanh theo
phuong phap cua Sertag et al. (2014) co cai tién
nhu sau: cdy vi khudn B. subtilis doc theo mot
duong thang trén dia thach, u & 37°C trong 24 gio,
tién hanh ciy vi khuan gdy bénh theo cac vach
ngang vudng goc voi vach vi khuan da moc, tiép
tuc i & 37°C trong 24 gio. Kha ning khang khuan
dugc x4c dinh bang cach do khoang cach ving
khéang khuén theo don vi mm dua theo Hutt et al.
(2006). Mdi thi nghiém dugc lap lai 3 lan.
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Thir nghiém kha ning fif')i khang theo
phuwong phap doi khang truc tiep

Thuc hién theo phuong phap ctia Moore et al.
(2013) ¢ didu chinh nhu sau: Vi khuin gy bénh
va vi khudn B. subtilis dugc hoat hoa trong moi
truong TSB va i ¢ nhiét do thich hop trong 24 gio.
Huyén phu vi khuan B. subtilis dugc diéu chinh sao
cho mat s6 dat 10° CFU/ mL, 10° CFU/ mL va 10’
CFU/ mL @ tién hanh thir kha ning d6i khang
tuong tng véi nong do vi khuan gy bénh la 10°
CFU/ mL. Tién hanh bom 100 uL huyén phu vi
khudn gay bénh 1én cac dia thach va dung que tran
trai déu; sau d6, bom 10 pL dich vi khudn B.
subtilis twong Umg véi cac nong do khao sat 1én bé
mit thach d3 duoc trai vi khuan gdy bénh, va dem
i & 37°C trong 24 gid. Kha ning ddi khang dugc
do bang duong kinh vong e ché vi khuin giy
bénh theo don vi mm. Panh gi4 kha ning ddi
khang theo Sumathi and Reetha (2012). Mdi thur
nghiém duogc lap lai 3 lan.

2.3.4 Phan tich thong ké

Xir ly thong ké theo phan tich phuong sai mot
chidu (one-way ANOVA) boi phin mém Minitab
16 ver 16.2.0.

S6 chuyén dé: Nong nghiép (2016)(2): 26-32

3 KET QUA VA THAO LUAN
3.1 Kha niang nhay cim véi khang sinh

Kha nang nhay cam voi khang sinh cua vi
khuan probiotic thuong duge quan tim, vi néu vi
khuén probiotic con nhay véi khang sinh thi nd s&
an toan vé mat sinh hoc, no s& khong chira plasmid
hodc cac gene khang khéang sinh cua cac khang
sinh dwoc sir dung. Hinh 1 cho thiy 21 ching
Bacillus subtilis déu nhay voi hau hét cac loai
khéang sinh vai ty 1€ kha cao tir 100% cac chung
nhay voi enrofloxacin, doxycycline, norfloxacin,
sulfadimidin - trimethoprim, dén gentamycin (24%
nhay, 57% trung gian, 19% khang), oxytetracyline
(33% nhay, 33% trung gian, 33% khang),
neomycin (14% nhay, 57% trung gian, 29%
khang), thap nhét 1a colistin chi c6 5% nhay. Piéu
nay c6 thé do colistin 1a khang sinh duoc sir dung
rat pho bién trong diéu tri cac bénh nhidém khuan
duong tiéu hoéa. Nghién cuu trude day cta Sampa
et al. (2012) khi khao sat kha nang nhay cam khang
sinh dbi v6i cac chung vi khudn phan lap tir noi
tang ga da cho thiy tit ca cac chung trong d6 co
Bacillus spp. déu khang vé6i Colistin

120%

100%

80% -

% nhay

60% -

40% -

m % khang

% trung gian

20% A

0% -

ERY GEN DOX

NOR OTC

SXT

COL ENR NEO

Hinh 1: T¥ 1¢ phén trim kha ning nhay véi khang sinh ciia cic chiing vi khuin B.subtilis

Két qua tir Bang 1 cho théy, trong 21 chung
Baciluss subtilis dugc khao sat thi co 5 ching con
nhay vé6i da sb khang sinh (78% nhay) 1a AG19,
AG27, AG60, VLO5, VL28. Tuy nhién, kha nang
nhay voi khang sinh cua céc ching con lai cling
trén 50%. Nhu vdy, 5 ching vi khuan Bacillus
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subtilis trong khao sat cia chiing t6i con nhay véi
nhiéu khang sinh hon két qua ctia Sampa et al.
(2012) khi khao sat 4 chung Bacillus spp. phan lap
tir ndi tang ga thi nhay véi 4/8 loai khang sinh thur
nghiém (chiém ty 1& 50%).
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Béang 1: Kha niang nhay cdm véi khang sinh ciia 21 chiing khao sat

Ching  Kha ning nhay véi  Kha ning nhay véi khang Kh4 ning nhay véi khang
STT VK ] khang sinh ] sinh ] sinh
S6 khang % S6 khang sinh % S6 khang o,
sinh nhay trung gian sinh khang
1 CT 11 6 67% 1 17% 2 22%
2 AGO7 5 56% 2 33% 2 22%
3 AG17 5 56% 2 33% 2 22%
4 AG19 7 78% - - 2 22%
5 AG27 7 78% 1 17% 1 11%
6 AG49 6 67% 1 17% 2 22%
7 AG60 7 78% 1 17% 1 11%
8 VLO05 7 78% 1 17% 1 11%
9 VL16 6 67% 1 17% 2 22%
10 VL28 7 78% 1 17% 1 11%
11 VL41 5 56% 3 50% 1 11%
12 STO06 6 67% 2 33% 1 11%
13 STO8 5 56% 2 33% 2 22%
14 ST10 5 56% - - 4 44%
15 DT29 5 56% 3 50% 1 11%
16 DT30 5 56% 1 17% 2 22%
17 KG09 5 56% 3 50% 1 11%
18 KG12 5 56% 3 50% 1 11%
19 KG22 6 67% 1 17% 2 22%
20 KG29 5 56% 1 17% 3 33%
21 KG36 5 56% 1 17% 3 33%
Ghi chit: Vong khang khudn >20 mm  : Nhay
Vong khdng khudn tiv 15-19 mm: Trung gian
Vong khdng khudn < 14 mm : Khang

3.2 Kha niang sinh enzyme ngoai bao

Cac enzyme ngoai bao dong vai tro quan trong
trong viéc hd tro tiéu hoa thirc an, giup thic in dé
hap thu, va vat nudi ting trong t6t. Do d6, kha ning
sinh enzyme ngoai bao la mdt tiéu chi quan trong
khi chon loc cac ching vi khuan 1am probiotic.

Két qua tir Bang 2 cho thdy, 21 ching B.
subtilis déu c6 kha ning sinh amylase va protease,
riéng chi c6 10 chung AG27, AG60, VLOS, VL28,
VL41, DT29, KG09, KG12, KG22, KG36 c6 kha
nang sinh lipase, ddy 1a cac chung vi khuan c6 kha
ning sinh enzyme ngoai bao tét, s& dugc tiép tuc
khao sat kha nang ddi khang véi vi khuén gy
bénh. Két qua nghién ctru cua Okorie and Olasupo
(2013) khi khao sat trén 7 chung B. Subtilis cho
thdy chi co duy nhdt chiung Bs2 phéan lap tir san
phim 1én men “Ugba” thé hién ddy du hoat tinh
thuy phan tinh bot, gelatin va chét béo trong sira,
céc chung con lai chi thé hién kha ning phan hiy
protein va tinh bdt. Theo mgt nghién ctru khéac cua
Ngo6 Tu Thanh va Bui Thi Viét Ha (2009) trén 236
chung Bacillus phan lap tir mau dat va nude thai,
chi ¢6 2 chung T20 va M27 thé hién day du cac
hoat tinh nhu phan huy ca amylase, gelatine va
chét béo trong sira, cic chung con lai chi thé hién
tinh nang phéan hdy protein va tinh bot.
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Béang 2: Kha nang sinh enzyme ngoai bao cia
cac chiung B.subtilis

Stt Vikhuin Amylase Protease Lipase
1 CT11 + + -
2 AGO7 + + -
3 AG17 + + -
4 AGI19 + + -
5 AG27 s s 3
6 AG49 + + -
7 AG60 + + +
8 VLO05 + + +
9 VL16 + + -

10 VL28 s 4 +
11 VL41 4 4 +
12 STO06 + + -
13 STO8 + + -
14 ST10 + + -
15 DT29 A + +
16 DT30 + + -
17 KG09 + + +
18 KGI12 + + +
19 KG22 + + +

20 KG29 + + -

21 KG36 s 4 +

Ghi chu : (+): Co kha nang sinh enzyme, (-): khong co
kha nang sinh enzyme
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() (b)

Hinh 2: Thir nghiém kha ning sinh enzyme ngoai bao ciia chiing B.subtilis AG27 : amylase (a),
protease (b) va lipase (c)

3.3 Kha ning déi khang véi cac chiing vi
sinh vat giy bénh

Hiéu quéa ciia mot san pham probiotic 1a khi dua
vao duong tiéu hoa s& gitp gia ting s chuyén héa
thirc n, ting kha nang mién dich, ngoai ra con ¢
tac dung wc ché sy phat trién cua vi sinh vat gay
bénh, gitp cin bang hé vi sinh dudng rudt, va han
ché cac bénh duodng tiéu hoa.

S6 chuyén dé: Nong nghiép (2016)(2): 26-32

(©)

Mudi ching vi khuan B. subtilis ¢6 kha ning
sinh ca 3 loai enzyme amylase, protease va lipase
duogc khao sat kha ning dbi khang vai vi khuin gay
bénh E.coli, Salmonella spp., Staphylococcus spp.
va Streptococcus spp. bang phuong phap ké vach
vudng goc. Két qua hoat tinh khang khuén cia cac
chung B.subtilis dugc trinh bay ¢ Bang 3.

Bang 3: Ving khang khuén ciia cac chiing B. subtilis bang phwong phap vach ké vudng géc

Viing khdng khudn (mm)

Vi khuan E.coli Salmonella Staphylococcus Streptococcus
AG27 840.5° 12+0.3? 10+0.3? 10+0.5°
AG60 6+0.2° 6+0.4° 7+0.55¢ 4+0.2¢
VLO05 6+0.5° 10+0.5° 8+0.3° 6+0.2°
VL28 10£0.6* 13+0.5° 10+0.9° 12+.0.6*
VL41 6+0.2° 10+0.5° 10+0.5° -
DT29 - - 8+0.5° -
KG09 6+0.5¢ 10+0.5° - -
KG12 - 9+0.9° 10+0.6* 440.5¢
KG22 4+14 6+0.5° 6+0.5¢ -
KG36 - 9+0.6° 6+0.5° -

Ghi chii : *>%4 Cdc gid tri trong ciing mét cét mang chit s6 mii khéc nhau thi khdc nhau cé ¥ nghia thong ké (p<0.01)

Két qua cho thay, cac chung B. subtilis khao sat
déu c6 hoat tinh khang khuin ¢ nhitng muc do
khac nhau, 4 ching AG27, AG60, VL05 va VL28
¢6 hoat tinh khang khuan trc ché dugc su phat trién
clia ca 4 vi khuan gy bénh E.coli, Salmonella spp.,
Staphylococcus spp. va Streptoccus spp. Trong do,
ching VL 28 ¢6 duong kinh ving khéang khuan 16n
dbi voi ca 4 vi khuan gay bénh E.coli dat trung
binh 10 mm, Salmonella dat trung binh 13 mm,
Staphylococcus  dat  trung binh 10 mm,
Streptococcus dat trung binh 12 mm, ké dén la
chung AG27, VLO5 rdi dén AG60. Két qua nay
phu hop véi nghién ctru cia Marahiel et al. (1993)
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khi chimg minh cac ching Bacillus subtilis c6 thé
sinh ra cac chat khang khuan phd rong nhu
subtilin, bacilysin, macobacillin dé tiéu diét vi
khudn gy bénh. Trong mot nghién ctru khao sat
tinh khang khuan cta cic chung B. subtilis trén
nhiéu loai moi truong khac nhau, Moore et al.
(2013) ciing cho thdy dwoc hoat tinh khang khuin
ctia B. subtilis trén moi trudng SA. Bbn chung vi
khuan AG27, AG60, VLO5 va VL28 s& duoc tiép
tuc khao sat kha ning dbi khang truc tiép véi vi
khudn bénh theo cac nong do 105, 10° va 10’CFU/
mL véi ndng d6 cia vi khuan gay bénh 1a 10°CFU/
mL. Két qua dugc trinh bay & Bang 4.
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Bang 4: Hoat tinh khing khuin cia AG27, AG60, VLO05, VL28 bing phwong phap

débi khang truec tiép

Vi khuin E.coli Salmonella Staphylococcus Streptococcus
103 14+0.2¢ 20+0.35¢ 15+0.4f 15+0.2¢
AG27 106 16+0.1°¢ 21£0.7° 18+0.8%¢ 19+0.55¢
107 16+0.3¢ 25+0.4* 19+0.4¢ 21+0.5*
10° 11+0.2¢ 16=0.85¢ 18+0.14¢ 18+0.2°¢
AG60 100 12+0.5° 17+0.4%f 18+0.24° 18+0.8°¢
107 14+0.44 21+0.6° 2140.1°¢ 21+0.1*
10° 13+0.4° 15£0.1¢ 15+0.2 16+0.7¢
VLO05 10° 1440.2¢ 1840.3¢¢ 1740.7¢ 18+0.3¢
107 16+0.2° 20+0.6"¢ 19+0.2¢ 20+0.5%0
10° 14+0.3¢ 19+0.2°4 26+0.4° 18+0.3¢
VL28 108 17+0.3° 20+0.6"¢ 27+0.5° 18+0.3¢
107 19+0.4* 24+0.7* 30+0.2% 20+0.6%0

Ghi chii : “bedef Cic gid tri trong ciing mot ¢ét mang chir s6

Két qua nady moét l4n nita da kh?ing dinh lai hoat
tinh khang khuin kha cao cua 4 ching AG27,
AG60, VLO05 va VL28. Piéu dang ghi nhan 1a du ¢
mat sd thap, twong dwong hay cao hon mat sb vi
khuan bénh thi 4 chung B. subtilis déu c6 kha ning
trc ché sy phat trién cua vi khuin gdy bénh. Tuy
nhién, khi mat sb B. subtilis cang ting thi dudng
kinh ving khang khudn cang cao. Két qua khao sat

mii khéc nhau thi khdc nhau ¢6 Y nghia théng ké (P < 0.01)

tinh khang khuan cua Jianhua er al. (2009) cho
thdy, B. subtilis LFB112 c6 kha ning dbi khing
dong thoi v6i ca 2 nhom vi khuan Gram duong va
Gram am (E.coli, Salmonella spp., Staphylococcus
spp. va Streptoccus spp.); va trong mét nghién ctru
ciia HO Lé Quynh Chau va ctv. (2010) cung cho
thdy chung B. subtilis LII4 ¢ kha nang dbi khang
dugc véi vi khuan E. coli & mat s6 10°CFU/ mL.

(@)

(b) (©)

Hinh 3: Hoat tinh khang E.coli, Salmonella spp., Staphylococcus spp. va Streptoccus spp. cia
B.subtilis VL28 (a): d6i khang theo vach thing vuong goc. (b): dbi khang truec tiép voi Salmonella.
(c): ddi khang truc tlep voi E.coli

4 KET LUAN

Sau khi tién hanh thir nghiém céc dic tinh nhay
cam voi khang sinh, kha nang sinh enzyme ngoai
bao, va kha nang khang khuan cta 21 ching vi
khuan B. subtilis, két qua nghién ctru cho thdy cac
chung B.subtilis AG27, AG60, VLO5 va VL28 déu
¢6 cac dic tinh dé 1am ngudn nguyén liéu san xuat
probiotic.
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