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Antibiotic Resistance of Lactobacillus bulgaricus Isolated from Traditional
Mongolian Fermented Dairy Products

LI Lina"*, GUO Huiling'?, REN Caixia'?, ZHANG Heping™*
(1. Key Laboratory of Dairy Biotechnology and Engineering, Ministry of Education, Inner Mongolia Agricultural
University , Hohhot 010018, China ;2. Key Laboratory of Dairy Products Processing, Ministry of Agriculture , Inner
Mongolia Agricultural University , Hohhot 010018 , China )

Abstract: Lactobacillus bulgaricus is one of the commonly used strains in fermented dairy
products,and it is very important for the breeding of the strains. The objective of this study was to
evaluate the antibiotic resistance of five Lactobacillus bulgaricus strains isolated from traditional
fermented dairy products in Mongolia. The antibiotic resistance was analyzed by broth dilution
method,and the resistance genes were detected by polymerase chain reaction (PCR). The results
showed that all tested strains were sensitive to linezolid,ampicillin,clindamycin, rifampicin,
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vancomycin, trimethoprim,and quinupristin/dalfopristin, while variably resistant to tetracycline,

kanamycin, chloramphenicol , gentamicin, streptomycin , ciprofloxacin, erythromycin ,and neomycin.

Based on the PCR, five different antibiotic resistance genes,namely erm (B),vanX ,aac (6°)—aph

(27),parC,and rpoB,were detected in the tested strains;and each strain carried at least two

resistance genes. These results serve as useful reference for strain selection for future studies.

Keywords: Lactobacillus bulgaricus ,antibiotic resistance, resistance genes, food safety evaluation
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Table 1 Instrument and equipment

A B O L TGL-16B [ Eppendorf 2\ 7]
oSS oE e EETE ND=1000  2%[E NanoDrop 23 7]
VR B L 5810R [ Eppendorf 23 ]

IR K 7 5 HWS28  Lifg—fHRMA A F
L EEARRKE S HA-300M  HZ Hirayama 2 7l
KX R jmg@izﬂﬁ

L AT R % R A DHP-9272  [-iff—feRHA R

UVP B UG AL GDS-8000 K[ Uvp A7

14 SLBHAE
1.4.1  Akat 2k R A 54

1) B R 1 15 A 5 B TR 1 4 o B DR T R A S
B AR RO B 19 1) 32 b £ 3 Fp 1 MRS W
R R S #1706 4k, 37 °CL 5555 24 h, J5 /£ MRS
R SR R4k ,37 CR 1555 48 h, PRBCPEHr b
WE T KAFHE R 5 mL A= B K, & ODes (EAE
0.16~0.2%2 [a] (3 B #1240 K 3x10° CFU/mL) , F &5
FEFRBE 500 £ F1 900 1% Ji il B RT3 55 o

D)PAEEME . BAPUE R AR 2 PR
FIEATH R, DRI AR U8, F-80 CrkAH - AF, %
FH o AT LSM Fis RSB K MR AR AN I U AR R VARG
SRR AR RIRIE M 2 f5F0 10 £y . AFEPUAER
JIT e V1R A X R R o e e 0 3 T N 3% 2 T

2 ARANEENRERENTEERAEARN

Table 2 Solvents and range of concentration for different

antibiotics
AR
RR&ER LSM 0.5~256
RIRER LSM 2~1024
= By
HAERS HER LSM 0.5~256
HimR LSM 0.5~256
LEZEE S IUEZSES LSM 0.125~64
LNHPES M ER LSM 0.032~16
HHRELR AR AR LSM 0.032~16
s Fhi®mR LSM 0.25~128
BEPRH R SIS TAAEET LSM 0.016~8
0 I o ) 24 Il 25 e fre LSM 0.032~16
i 5 il S EZNTSRAY 0.05M HCL ~ 0.25~128
KR PN g2 ER 95%Z. W 0.016~8
RN A AEH 95%Z. 1 0.125~64
TREBIE  men KZE  0.125~64
GIHTHERAR il 48 7 H 0.125~4

3) & Bk MIC A9 5E o d5e /N8 K B2 (Minimum
Inhibitory Concentration, MIC) J2& 8 5 4= #1) il 1§ £k 4=
KM B dRe /N AR R B R D ARSI R Y DAV
T V5 5E T AR MIC fH, Rk #4E 2 R 2
ISO010932/IDF2238%R i

4) FLIR A 0 25 VEPEAY o ORI /Y MIC fE 555k 3
PEFT HOAE, H T EFSA S0 AOARE, 22 MIC /N
S5 il FHE I E O BURR(S) ,MIC R T il S I E
AT 25 (R) , MIC 1 S Y PF e v 2 e R 2
2242 JRy N (EFSA) FTRR B 22 B3 251 ] 1 7 114

£3 EMAMTAFEX 15 MAEZHEERITEIRE

Table 3 Evaluation criteria for the resistance of

Lactobacillus bulgaricus against 15 antibiotics

(pg/mL)
{0 T

RKE R

FIREER 16"

R 16°

B R 320

D4R R 4

TR R 1°

CARR N 1°

T ER 2

ZE I T AR T 4

I 2% W fiz 4

BRI 4

R il

AR 4

&R g 32

I 4 ~F 32"

TE o BN A dh 22 4 R 1A T 24 % 7 0 b BB 22 B3 2 Y T 24
Prm,
142 ka2 AL B A AT

D) TE#k DNA #9523, FIH] CTAB 2 7 fil !
TR T AR L AL DNA

2) 1k DNA 208 A9 4500 o 3 2 L i) DNA J
1R 28 A 43 O O BE I 3 B VK BE B2 ODgeanso 1HL
N T U 22 3R A T X B AR 7 B OD EL
# 1.8~2.0 |7,

3) TR RR TR 24535 PR A ARG o K b — 2D BRI R A
21 DNA iR, 50 WL B9 SOBLAR 22 4R :DNA AR
2 wL.10xPCR Buffer 5 wL(%& Mg*) dNTP 4 L. .rTap
fiti 0.5 wL Primer F Primer R & 1.5 pL. Bk
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355 pL, PCR ¥ 32N 128 PE 94 °C 5 min 30 4>
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G H Y B B BB KR 2% SO
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Table 4 MIC determination results of 15 antibiotics for 5 Lactobacillus bulgaricus

(pg/mL)

IMAU20289 IMAU20360 IMAU20427 IMAU20514 IMAU20635
25 3R 1S 1S 1S

RRER
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Table 5 Determination of antimicrobial resistance genes

from 5 Lactobacillus bulgaricus

IMAU20289 erm(B) wanX
IMAU20360 aac(6')-aph(2”) .parC .erm(B) wanX
IMAU20427 erm(B) wanX
IMAU20514 erm(B)vanX \poB
IMAU20635 erm(B) wanX

M2 5 Fn i R 2 e | R PCR HoR -
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