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Selection and antibacterial activity of bacteriocin-producing
Bacilli from swine
LUOBao-Long WEI Jun-Lin HUANGLi-Li ZHANG Yan NI Yong-Qing’
(College of Food, Shihezi University, Shihezi, Xinjiang 832000, China)

Abstract: [Background] Using traditional antibiotics as growth promoters in the pig industry leads
to the richness and transmission of bacterial resistant genes. Thus, the identification and devel opment
of the emerging growth promoters as alternatives to antibiotics represents tremendous economic
potential in feed additive industry. Probiotic cultures are interesting candidates as feed additives for
food-producing animals. [Objective] This work had as main objectives to isolate Bacilli from the
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feces of free-range swine and then to characterize bacteriocins produced by Bacilli showing
inhibition of typical gastrointestinal bacterial pathogens, in order to evaluate their potential as new
growth promoters. [Methods] Using the dilution plate separation method and coated plate method,
we screened culturable Bacilli. Strains presenting inhibitory properties for gastrointestinal bacterial
pathogens were determined by Oxford cup method. The bacteriocin-producing Bacillus isolates were
identified by 16S rRNA gene sequencing. [Results] Screening of 116 candidate strains isolated from
feces samples resulted in the selection of six isolates presenting markedly inhibitory properties for
bacterial pathogens, of which two strains were identified as Bacillus velezensis, three as Bacillus
subtilis and one as Bacillus licheniformis. Among of them, B. licheniformis strain DY7 and B.
subtilis strain FX4 exhibited the most effective inhibitory activity against the indicator pathogens,
except for Salmonella enterica CICC10420, and were susceptible to Cefotaxime and Erythromycin.
Additionally, both bacteriocins were stable over a wide range of pH 3.0-9.0 and temperatures
50-100 °C. [Conclusion] The effective inhibitory activity against the indicator pathogens and the
stability may lead to the assumption that the strains DY 7 and FX4 may be applied as pig growth
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promoters to control pathogens.
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Figurel Phylogenetic tree of bacteriocin-producing Bacillus based on 16S rRNA gene sequences
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Tablel Bacteriostatic spectrum, physiological and biochemical characteristics of bacteriocin-producing strains

Items BY2 Cc4 C7 DY7 EY3 FX4
CICC10411 +++ - +++ +++ ++ ++
CICC10420 ++ = = A = =
CICC10421 = = ++ ++ ++ ++
CICC21530 — — +++ +++ ++ ++
CICC21600 - + + ++ ++ +++
e 1 - - + = = =
Trypsin
2 + S + - - S
Pepsin
1 K - - - - - -
Proteinase K
ﬁg ﬁm ﬁ@ + + + + + +
Catalase
TEH K AR + + + + + +
Hydrolysis of starch
%Eﬁ%m/ﬂ: + + + + + +
Gelatin liguefaction
fSERER A5 4 + + + + +
Nitrate reduction
V-P test + + + + + +
BRI 8) - + + - + -
Glucose fermentation (produce acid)
WHMERGS) + + + + * o
Glucose fermentation (produce gas)
FrAERRELFI ] - = - + - _
Citrate utilization
[CR-ERR Ff, YEN Fif, FANEN Ff, FANEN
Colony characteristics WA, R, R, ASREAE, AR, o,

ASFI ASFI ASF AL [ ASFRI]

YO PR, PP R, RIS, PR, PR, PR,
Cell characteristics G G G G G G

He - BAPE@mm); +: FAME(8-11mm); ++: 11-14 mm; +++: >14 mm.
Note: —: Negative (8 mm); +: Positive (8—11 mm); ++: 11-14 mm; +++: >14 mm.

i, Bk DY7 (I 4)F1 FXA B P41 2 B i
G 77.6%F01 84.6%; FE pH oy 9.0 If, AT 1k
Iy HIFEAR T 29.0%F1 34.2%, B 8RR FREE K40 1A
FAWBETE P A 5E m EL R K
25 FHEZRERITE RN

F 5 giitiion, Frf 6 =i mskixt
CTX. ERM HUgk; BREtk EY3 SMXT BAT A2y
;5 Btk C4. C7. EY3 X} CTX, ERM. TET 41§

% Rk BY2, DY7. FX4xf TET AT 21k
26 FHERERIEIREE LT

PR R bR A FAE ARSI LR 1, S5ALER
W] 6 PRZFAOAT B 7™ 20 8 3R TR AR A . JE R K
fift . WIRTAL . ASERERE T . V-P R . A
PSR R BAE s AR ER A LI A TR AR
DY7 SH1E; BY2. DY7. FX4 (54547 B sc
iy ViR o
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Figure4 Antibacterial activity to CICC10411 of strain DY7
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o, BARANE R LA A ERE, (B2 B arrar
FERAE T LA % BRAR AN A% 200 1 28 ELAT 1t 2
AN, Yeo ZEM b5 & BRI 45 4 T4 Lactobacillus
rhamnosus GG TEM H W73l FIAEIG R A miE L Rz 40
Tk R BE 77 B BAR FAE I 25 A2 . Mulder 2621
WF5E 2 B0 A= 14 sh P 4 OISR F B SR IR BT o A R
F it 25 A R P e i, I TR
141 5 A S TR R T 2o , AN BT e 25 2 T RDRLE
ZE A3 RN N 1 o - X RGN T S =
licheniformis DY 7 5 B. subtilis FX4 X} UL 5| 42 3
Y E IS | WMCILIE B SR A IR g fry % R B
(CICC10411 . CICC10420 . CICC10421 |
CICC21530) . PFHM:(CICC21600) B0k A4 H BAa 1
HI4E L, 11 . B. licheniformis 55 B. subtilis & #51 A
(T GEL 7Lk S R |l Bl

21 A 28 X8 AN [) TR Bl A 358 0 B ot 1 S PR 4R
Si T AEYIES IR R HIVE R . Miao S sEH, 21
H & FL{E pH 3.0, 6.0 F1 9.0 £ FALBE 2 h, 4HIE
RWIEMEAZ 0 ; A% FLLE 60, 80, 100 °C
b3 60 min F1 121 °C AL FH 20 min {7 M EE P
A HF5E 7 B. licheniformis DY 7 5 B. subtilis FX4
FRFT = 4 6 Z 7E pH 3.0-9.0 4bFF 24 h A I T IE M,
FHELAN R R FL PRAGFSE 58 ; 7F 121 °C 4b#
30 min BTGP, {H 100 °C 4bFE 30 min 4/
AAEEIETE, TLAE R R . BRI A A e
mTTE,

B R T AR 2 0 U PE C JE d E
AR Manhar 21248 T B. amyloliquefaciens
AMSL %t Ampicillin #1 Penicillin G EA i} 521k . Hoa
22814 BF 9% % W Tetracyline X B. subtilis PY 79 %45
MIVE . SR, HRIFSE R B T &R R R,
A AR BB R TBRIRYT, BIfE
SR RLIF A ISR 0 B A ) HL AT — 2 A 24 4 R B
HAps R O228 AR Y 4 R EAR R
PLERZ» Jg W25 BAT. CTX kil 20 i B i) 45 i,
ERM ., TET il (A 5a . 2 Mo g
KRR BAT T TET At 2k, X80 2 #kik

YA E R BUE R A RAMKYE . Rk DYT7 I
FX4 7= T8 2 A i v 25 Fa e 1 HL 4 A= W i)
BRI AR, 755k Tl fb A= 12, af
DA —2E 0 %
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