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TUYEN CHON CAC EH!.,ING BACILLUS SPP. CO DAC TiNH PROBIOTIC
PHAN LAP TU MAU DAT VA PHAN GA TAI TiNH TRA VINH

Nguyén Thi Piu
Truwong Pai hoc Tra Vinh
TOM TAT

7 ching Bacillus spp. tuyén chon di dugc khao sat cac dic diém dic trung cho vi khudn probiotic nhur:
kha nang sinh enzyme ngoai bao (amylase, protease), kha nang trc ché vi khuan gay bénh (Salmonella
enterica), kha nang chiu pH thap (2,0), kha nang chiu muoi mat (0,3%), kha nang bam dinh (tu bam dinh),
tinh nhay cam khang sinh (colistin, trimethoprim, streptomycin, ampicillin, tetracyclin, norfloxacin). Két

qua khao sat 7 chung vi khudn cho thay c¢6 2 ching P6.N va P21.N cé cac dic tinh probiotic tot nhat.

Tuwr khoa: B. subtilis, ga, phan 1ap, dinh danh, probiotic.

Selecting Bacillus spp. strains having probiotic characteristics isolated
from chicken fecal and soil samples in Tra Vinh province

Nguyen Thi Dau
SUMMARY

7 selected Bacillus spp. isolates were investigated about extracellular enzyme production
(amylase, protease), pathogen bacteria inhibition properties (Salmonella enterica), tolerance to acidity
of the gastric juice (pH 2.0) and 0.3% of bile salts, adherence ability (autoaggregation), susceptibility
to antibiotics (colistin, trimethoprim, streptomycin, ampicillin, tetracyclin, norfloxacin). The results
of investigating 7 isolates showed that there were 2 isolates P6.N and P21.N exposed the best

probiotic characteristics.

Keywords: B. subtilis, chicken, isolation, identification, probiotic.

1. MO PAU

Viéc sir dung khang sinh phong bénh, chét kich
thich tang truong trong chan nuoi da lam gia tang
cac ching vi khuan khang thudc ty nhién, lam giam
hiéu qua str dung khang sinh trong diéu tri cac bénh
nhiém khuén ¢ nguoi (Lé Thi Hai Yén, 2018). Bé
han ché sir dung khang sinh trong chin nudi, cac
nha khoa hoc da tim ra nhiéu giai phap khac nhau,
trong do6 co6 gidi phap st dung probiotic - 1a nhiing
vi sinh vat con séng khi dua vao co thé mot lugng
day du s& c6 loi cho strc khoe cua ky chi (WHO/
FAO, 2002). Cac ching vi sinh vat st dung lam
probiotic chu yéu 1a cac ching vi khuan thudc cac
chi Lactobacillus, Bifidobacterium va Bacillus.

Bacillus subtilis 1 mot vi khuan rat phd bién trong
tu nhién, da sb cu tra trén co thé dong vat, trong dat,
rom ra va c6 kho duoc goi la “truc khuén c6 khd”
(Euzé by, 1997), khong c6 ddc tinh trén nguoi cling
nhu nhiéu loai dong vét va co stc dé khang cao véi

nhiéu tac nhan vét 1y va hoa hoc (Lé Thi Hai Yén,
2018). Bacillus subtilis ¢6 thé san xuét thanh cac san
pham thuong mai tmg dung trong y hoc, nong nghiép
va trong cong nghiép thuc pham. Pay ciing chinh 1a
mdt trong nhimg giai phap thay thé khang sinh phong
bénh, cai thién niing sudt vat nudi va dong gop vao quy
trinh chan nuéi theo hudng an toan sinh hoc.

Bacillus spp. rat da dang vé cac dic tinh sinh
hoc nén khong phai tit ca cac chung déu dugc st
dung lam probiotic. Nghién ctru “Tuyén chon céac
chung Bacillus spp. c6 déc tinh probiotic phan lap
tir mau dat va phan ga tai tinh Tra Vinh” nhim chon
loc cac chung vi khuan Bacillus spp. sit dung lam
ché pham probiotic trong phong bénh dudng tiéu
hoéa trén ga.

II. NOI DUNG VA PHUONG PHAP
NGHIEN CcUU

2.1. N§i dung
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- Kha nang sinh cac enzyme tiéu hoa ctia cac
chung Bacillus spp.

- Kha ning d6i khang vai vi khuan gy bénh
cua cac chung Bacillus spp.

- Kha nang chiu dung tac dong cua dich tiéu
hoéa (pH thap va muodi mat)

- Kha nang bam dinh cta cac chung Bacillus
spp.

- Kha nang khang khang sinh cua cac ching
Bacillus spp.

2.2. Vit liéu

Céc chung Bacillus spp. duoc phan 1ap tir dét
va phan ga tai tinh Tra Vinh (Nguyén Thi PAu,
2021), Salmonella spp. dugc cung cip tir cong ty
Nam Khoa (thanh ph Ho Chi Minh).

Maéi truong nudi cdy: TSB (Tryptic Soy Broth),
MHA (Muller Hinton), NA (Nutrient agar), dia
khéang sinh (colistin, trimethoprim, streptomycin,
ampicillin, tetracyclin, norfloxacin), cac loai thudc
thir va hoa chat khac.

2.3. Dung cu, thiét bi

May ly tam, ti1 -20°C, tii lanh, ti cdy vo tring, hé
thong ELISA (do OD).
2.4. Phuwong phap nghién ctru

2.4.1. Kha nang sinh cdc engyme tiéu hoa
(amylase, protease)

- Amylase: Theo Stein (2005). Cac ching vi
khuén thtr nghiém dugc cay 1én moi truong TSB
(Tryptic Soy Broth), dé tu 4m 37°C trong 2-6 gio.
Doc két qua bang thude thir lugol. Néu trong moi
truong khong con tinh bot thi lugol s€ khong lam
chuyén mau méi trudng.

- Protease: Theo Harley (2004).
2.4.2. Khd nang déi khdng véi vi khudn gay bénh

Kha nang d6i khang dugc do bang duong kinh
vong trc ché vi khuan gdy bénh theo don vi mm
(Moore et al., 2013).

2.4.3. Kha nang chiu dwng tac dong cua dich
tiéu héa (pH thip va mudi maz)
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Kha ning chiu pH thip

Canh khuan ¢ matsé 10° CFU/ml v6i OD=0,3-
0,5 (Huff et al., 2002) dugc ly tam 2.000 vong/
phut trong 15 phut. Phédn cdn ¢ vao mdi truong
NB va diéu chinh pH 2,5; 2,0; 1,5. Canh khuén
duogc pha loang dén 10~ cho vao dia thach dinh
dudng u ¢ 37°C. Chon cac muc pha loang co tu
30-300 khuén lac roi nhau dé dém khuan lac. Tinh
sO lugng vi khuan (CFU) theo cong thirc:

N
A =

nlVfl +...+n2Vf2
Trong d6: A: s6 vi khuén trong 1ml mau

N: tong so khuan lac dém duogc trén cac dia da
chon

ni: s6 lugng dia cdy tai do pha lodng thir i
V: thé tich dich mau (ml) cdy vao trong mdi dia
fi: d0 pha lodng tuong ing.

Chi tiéu theo di 1a mat s6 vi khudn séng duoc
trén moi trudong nudi cdy. Tir 46 danh gia kha ning
chiu pH thap cua chung vi khuan do.

2.4.4. Khd nang bam dinh cdc chiing Bacillus spp.

Kha nang bam dinh cta cac chung Bacillus spp.
nghién ctru dugc xdc dinh theo mo ta cua Kos et al.
(2003). Két qua dugc tinh theo cong thire sau:

Khé nang tu bam dinh (%) = (Ao - At)/Ao x 100
Trong d6: Ao: OD,, cua dung dich té bao &
thoi diém t =0 gid
At: OD dung dich té bao ¢ cc thoi diém t =
1,2,3,4.
2.4.5. Khd nang khang khang sinh

Thuc hién theo phuong phép khuéch tan trén
thach. Puong kinh vong khang khuan duoc do trén
dia MHA sé dugc xac dinh la khang (< 14 mm), nhay
(> 20 mm) hodc trung gian (15-19 mm) véi khang
sinh thir nghiém theo tiéu chuén caa CLSI (2016).

I1I. KET QUA VA THAO LUAN

3.1. Khd nidng sinh cic enzyme tiéu héa
(amylase, protease)
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Két qua kha ning sinh enzyme amylase va
protease duoc trinh bay ¢ bang 1.

Bang 1. Kha nang sinh emzyme ngoai bao
cua 7 chung chon loc

Chang vi khuan Amylase Protease
P5.N + +
P6.N + +
P18.N + +
P21.N + +
b3.M + +
b8.M + +
b28.M + +

“+7: co kha nang sinh enzyme

Theo Parsons (2004), cdc enzyme ngoai
bao nhu amylase, protease va lipase dong
vai tro quan trong trong viéc ti€u hoa thuc
in, gitp thirc an dugc hip thu d& dang,
néu tiéu hoa tdt chit béo trong thirc in s&
giam ty 1¢ tiéu chay. Do d6 vi khuan dung
lam probiotic can c6 kha ning san sinh céc
enzyme nay.

3.2. Kha niing d6i khang véi vi khuin gay bénh
cuia cac ching Bacillus spp.

E. coli,
minh 12 mot trong nhitng vi khuan khang
thudc cao nhat (Wybo er al., 2004) nhu
khang oxytetracycline,
tetracycline.

Salmonella da dugc chung

penicillin  va

Protease (¥)
Hinh 1. Kha nang sinh enzyme ngoai bao
cua vi khuan Bacillus spp.

Trong chin nuéi gia cAm, cac vi khudn probiotic
dong vai trd quan trong trong viéc cn bang hé vi sinh
vat dudng rudt, tre ché vi khuin gy bénh va diéu
hoa mién dich, tir 6 gitp ting cudng stic khoe clia
hé tiéu hoa va chdng cac bénh nhiém tring dudng
tiéu héa (Dhama ef al,, 2011). Vi vay kha nang doi
khéang vi khuan gay bénh cua cac ching Bacillus spp.
1a mot chi tiéu quan trong dé chon loc 1am probiotic.

Hinh 2. Hoat tinh déi khdng cua vi khuan Bacillus spp. v&i vi khuan Salmonella enterica
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Két qua cho thiy 6 ching vi khuin Bacillus
spp. khao sat déu c6 kha nang dbi khang véi vi
khuan Salmonella enterica nhung & muc d6 khac
nhau. O n@)ng d6 107 CFU/ml; cac ching P6.N,
P21.N va B3.M khac biét khong c6 y nghia. Mat
khac & nong do cao nhét (10° CFU/ml); 3 ching

DP3.M, P6.N, P21.N van c6 kha nang kim ham sy
phat trién cua vi khudn gy bénh; diéu nay co thé
quan sat qua dudng kinh d6i khang, dwoc ghi nhan
dat tir 7-10 mm. Dic tinh d6i khang véi vi khuan
gy bénh ciing 13 didu kién quan trong dé tuyén
chon vi khuan Bacillus spp. dé san xuét probiotic.

Bang 2. Khoang cach khang khuan trung binh cuia cac ching Bacillus spp. chon loc

T Chung vi khuan 10" CFU/mlI 106 CFU/ml 105CFU/mlI
1 P5.N 13,333~ 12,3334 4,333~

2 P6.N 19,6674 15,0004 9,333*

3 P18.N 9,0001 7,6674 1,66748
4 P21.N 18,333° 15,667° 10,0008¢
5 b3.M 19,6675C 16,0008 7,0008¢
6 b28.M 13,333¢ 11,667¢ 3,333¢

Ghi chii: # 3 CP.E cic gid tri mang s6 mii khdc nhau trong ciing mét cét thi khdc biét ¢6 y nghia thong

ké (P<0,001)

3.3. Kha niang chiu dung tiac djng cia dich tiéu
héa (pH thap va mudi mat)

Theo Tuomola et al. (2001), dé séng duoc
trong dudng tiéu hoa, cac chung probiotic phai co
kha nang chiu duogc pH acid va mudi mat.

Kha nang sinh bao tu gitp cac ching Bacillus
spp. chdng chiu duoc nhiing diéu kién khic nghiét

trong d6 bao gém acid da day va mudi mat.

3.3.1. Pinh gid khda nang chiu pH thip ciia
Bacillus spp.

Dudi diéu kién cia pH 2,5;2; 1,5; hau hét cac
dong vi khuan Bacillus déu ¢ kha ning séng sot
voi mat s6 vi khudn giam dan tir pH=2,5 xudng
pH=L,5 (hinh 3 va bang 3).

pH=1,5

pH=2

pH=2,5

Hinh 3. Kha nang chju pH cuaa ching P6.N

Hinh 3 va két qua phan tich théng ké cho
théy o cac muc pH = 2,5; 2; 1,5 thi 5 chung khao
sat P5.N, P6.N, P21.N, B3.M, D28.M khac biét
khong c¢6 y nghia thong ké. Mat do vi khuan dao
dong tir 6,08 — 8,61 log CFU/ml.

Céc chung Bacillus spp. déu c6 kha niang ton
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tai trong diéu kién pH thip phu hop véi muc da
day tuyén va da day co cua gia cAm dao dong
trong khoang tuir 2,5-3,5 (Gauthier, 2002), vi vay 5
chung khao sat déu dap tmg tiéu chi chiu pH thap.
O pH=1,5 twong tmg ndng d6 10 va 10 ching
D28.M khong c¢6 kha ning phét trién khuén lac.
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Bang 3. Mat d6 vi khuan Bacillus spp. tai cac mirc pH

Mat do vi khuén (log CFU/mlI)

Chuing vi khuan

pH=25 pH = 2,0 pH=1,5
P5.N 8,61 8,34 7,74
P6.N 8,35 8,36 8,20
P21.N 8,39 8,23 8,11
p3.M 8,50 8,03 6,80
D28.M 8,45 7,98 6,08

3.3.2. Pdnh gid khd néing chiu mudi mdt ciia Bacillus spp.

Bang 4. Mat do vi khuan Bacillus spp. tai cac thoi diém khao sat

Mat do vi khuan (log CFU/mI)

Chuing vi khuan

T0 T2 T3
P5.N 7,694 7,824 7,984 7,914
P6.N 8,07~ 8,328 8,448 8,698
P21.N 7,964 8,15¢ 8,51¢ 8,76¢
b3.M 7,948 7,94° 8,05° 7,77°
b28.M 7,798 7.89¢F 7,898 7,74

Ghi chii: #5 ¢ P.E cic gid tri mang s6 mi khdc nhau trong cing mot cdt thi khdc biét ¢é Y nghia thong

ké (P<0,001)

Két qua phan tich thdng ké cho thiy mat do s
chung vi khuén khao sat sau 3 gio i v6i mudi mat
déu ting so v6i mat do ban dau. Trong d6 co chiing
P5.N, D3.M va D28.M bit dau c6 khuynh huéng
glam o th0’1 diém T2 dén T3, chimg to khong c6
tiém nang séng sot trong diéu kién mudi mat.

Tran Qudc Viét va cs. (2009) cho blet cac dong
vi sinh vat thu nghlem déu co kha ning ton tai trong
mbi truong voi ndng dd mubi mat tir 0,3-0,5%. Két
qua khao sat trén twong ty véi kha nang sinh trudong
trong diéu kién mudi mat cua B. subtilis K-1993 va
B. amyloliquefaciens B-1895 véi ty 1& lan luot 1a

88% va 84,85% (AlGburi et al., 2016).

3.4. Kha nang bam dinh cia cac chiing
Bacillus spp.

Pé thuc hién dugc chic ning probiotic, cac vi
khuan can phai ¢6 kha ning bam dinh voi mot s6
lwong 16n, phai co ty 1& két dinh cao. Do d6, kha
ning bam dinh 1a mot trong nhitng dic tinh can
phai dugc tién hanh kiém tra trong qua trinh chon
loc vi khuén probiotic.

Kha nang tu bam dinh trong cung mot ching
dugc trinh bay ¢ bang 5.

Bang 5. Ty lé bam dinh cta vi khuan Bacillus spp. sau 1, 2, 3 va 4 gio khao sat

Kha nang bam dinh (%)

STT Chuing vi khuan — — —~ —
1 gio 2 gior 3 gio» 4 gi&»
P6.N 3,354 11,414 13,734 27,13~
2 P21.N 8,48* 10,168 12,968 28,88~

Ghi chii: 8 cdc gid tri mang sé mii khac nhau trong ciing mot cét thi khdc biét c6 y nghia thong ké

(P<0,001)
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Bang 5 cho thdy 2 ching P6.N va P21.N déu
¢6 kha nang ty bam dinh va ty 1€ nay c6 xu hudng
tang dan theo thoi gian. Sau 4 gid it & 37°C, chiing
P6.N c6 ty 1€ ty bam dinh 1a 27,94% va P21.N
28,88%. Tai thoi diém 1 gid va 4 gio U, ty 18 tu
bam dinh cua hai ching khac biét khong co y
nghia thong ké, nhung tai thoi diém 2 gio va 3 gio
u thi co6 su khac biét.

Ty 1& bam dinh cung ching ting dan theo thoi
gian U 1a phu hop vé6i két qua nghién ctru cua
Lé& Thi Hai Yén (2018), ty 1& tw bam dinh cua B.
subtilis P33 va B. subtilis P72 lan luot 1a 35,7%
va 42,2%.

3.5. Kha nang khang khang sinh

Kha nang nhay cam véi khang sinh cua vi
khudn probiotic dugc xem la mot trong nhitng tiéu
chi quan trong trong tiéu chudn chon loc vi khuan
probiotic (Hummel et al., 2007).

Sau loai khang sinh dugc su dung trong thi
nghi¢m gom colistin, trimethoprim, streptomycin,
ampicillin, tetracycline, nofloxacin.

Tiéu chuan chon vi khuan lam probiotic 1a
khong mang gen khang khang sinh vi néu cé
chiing s& nhu mot vector truyén gen khang khang
sinh cho vat nudi, tir &6 lam ting vi khuan khang
khang sinh ¢ nguoi. Do do, viéc chon loc chung
vi khuén probiotic an toan cho ngudi va dong vt

Ty 1€ nhay cam (%)
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phai 14 chiing vi khudn cang nhay véi nhiéu khang
sinh cang tdt.

Hinh 4. Két qua khang sinh dé
cua chuang vi khuan Bacillus spp.

Hinh 5 cho thiy 7 ching Bacillus spp. c¢6 ty 1&
nhay v6i khéng sinh lan luot 1a: norfloxacin va
trimethoprim 100%, tetracycline 57%, streptomycin
24%, ampicilin 14%, c6 dén 95% chung vi khuan
Bacillus d& khang véi colistin; diéu nay co thé giai
thich 1a do colistin dugc st dung rong rai trong viéc
phong va diéu trj cac bénh nhiém khuan dudng rudt.
Két qua nay phi hop véi nghién ciru ctia Sampa e al.
(2012) khi khao st kha nang khang khang sinh d6i
véi cac ching vi khuan phéan 1ap tir ndi tang ga, két
qué tt ca cac chung déu khang vdi colistin.

Qua khao sat 7 ching Bacillus spp. ching toi
ghi nhan ca 7 chung déu nhay véi khang sinh va c6
kha nang chon loc lam probiotic.
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Hinh 5. Miec dé nhay cam khang sinh cua 7 chung vi khuan Bacillus spp.

IV. KET LUAN

Trong 7 chung vi khuan Bacillus gdbm: P5.N,
P6.N, P18.N, P21L.N, b3.M, B8.M, B28.M duoc
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chon dé thir cac ddc tinh probiotic, c6 2 ching P6.N
va P21.N dap ung cao cac dic tinh vé probiotic:

- Kha ning chiu pH thip va mubi mat tét;
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- Khang voi vi khuan gay bénh trén ga ¢ ca 3
nong d6 khao sat;

- C6 kha ning tu bam dinh trong 3 gio dau
khao sat va sinh enzyme ngoai bao manh;

- Nhay v6i 3 loai khang sinh: norfloxacin va
trimethoprim 100%, tetracycline 57%.
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