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PSP 53 A (8 77 3200 43 2 0 LR WA AT B IR 3 ORI A g o R 2 IBCAR T H0E (K-B YR ) X 43 B K FL IR
WHEAT B0 7 BT ZR 0 25 B S 56, 1T PCR Sy 5 PR3 18 &5 5 I F3 19 5 92 A6 0 A AN A it o AN (] 2 AT 284 1 R 1)
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BN SN UM R AR UL L BRI 2, 78 28 FR&id 16S rRNA P 5 1 FL 1R w1 b Al 21 5 b AN [+]
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A 2 A 22 A Al T D s, ) AR R % 7 i b T
A L TR R % A AT A S %2 42 ((Generally
regarded as safe, GRAS) Bk, Jf H&if 5 AN LL A 3l
Yyl 38 P PR ) R R A A A AR T, P R AR
TR A1 2 T LR 3 # p 4 R 2002 48, [ B AL
MV I B 2 o A R AE e 1 L b A K] e A AR
SRIBCEY A B AR AT 18 A 81 AR, T EL
FF AT 36 ANFl OB AT AT 8 ANFl . b 4 L
AT LR 0 A SV ST e 1 0 KR T i T AR A R 3 1
BT, BT TR W5 ) bR A8 LB bR A I YA L
2 W o

rep-PCR ( repetitive extragenic palindromic-PCR)
B & s K DAL 4 R A RR R AR BT S A T R 4
AP 1 41 1R R4 DNA 32 A7 78 I R
B, KA 588G 7 P 0 HUK A% i 22 S, 98 s A T B T A
AV 7 S, 3k B 008 A e REAT R B H . A
WA FLRR B P g 1 MK 38 bp (P41
CHI U AR S 8] 32 B 1 i 73 53] 6 A ] A2 kU FH 1
A5 bp [T ASHELAL B ) HEAT R B B Y A L DN 4y
M, 854 168 rRNA J32 41 7] Y5 % 23 #7149 77 30 0 1R 03
HH ) LR T R AT R D 4 2

LR PUAE ARG T, B B DL A S W) )k
AT R TR N R T IS, 35
TR Wi 2 1) 7 7 AN AR N0 4 R G
I I 4 10 W BT R AT R PR R O 4E
I 24 BRI 5 T A o AR B B 2R R T o EL
I BB AEN) T A B R L AR A T DA DAL R TR O AR R
fF) 25 2 BRI 24 O SR POk B 2 7 L R R LU IR
BRI P4 0 W W G o ) IS DL R R ke R B A R
FLA KRR B2 08 11 5 06F B 2 S 7 28 LA A ) 2
0o 28 BT AR 2R R B 4 TG L AT T AR b A I S A
(Lactobacillus delbrueckii ssp. bulgaricus) , W& g ¥ #4F
acidophilus ), %] & F. AT
( Lactobacillus johnsonii) , Z5 W FL 4T W& ( Lactobacillus
crispatus) VL AN VE 22 LI B #O0 BE IR S 1 AR 2 A
HRRT B2 66 0177 o R AW, 2 H AT 3L
22 e PR T 2 0 L2 R T N R sl ) i T Y R A A
DA — 5 135 By, (R B 5 ok B 22 10 i 18 o 3,
P VAT PRV TS 24 AL o 5 VF 22 00 T iR 1) TR 245 AL A 2 A
Bho A IR AR R 28 LI 1w 4% i i 2k DR EL R A AT
I iy 25 % MY g Mathur, Hummel L J%
Cataloluk 45 N\ 5t 75 % £ iy o AGr ) 1) 21 %5 25 A DY 3

(' Lactobacillus

BT 26T > B R 5L 0 T
FF B8 0 HE R 06 55 0o 50— S 2
DA TR 11 0 2 T 7 AR (O
SCRRIGAE) AR 25 5 KT A 58 24 1 4 B S A
AT 55 A S0 RSO T 0 T B AT
AP S HE 237 B o R e, 0 )
D V28 Ol BB 2 B8 2 4 15 7 0 O B 2
. [14]

I 5K 6 Y 51K TS ), 19 B e
WUty % AR 7 S TR I SR 0 T R
CLE 7 AT 29 4505 T MU (0T 2536 8 . A 503
I T RS LR BT S SCE 25 0 T AR R
Ao 1P AL 1 25400 (0 50 B
A £1 25 3P0 DU 3 06T 24 05 DR, 0 242 0 )y
A 0 FLBSL T A 5 05 5 TS 06 0 2536 145 0 9L R
CESS R =

1 BRI 57k

L1 EFZERALFFME

de Man, Rogosa and Sharpe ( MRS) F[ IR I i% #¢
PERE IR L T 9% [ OXOID 2 v 5 41 1 & K 41 DNA
MUK A W T A s S E R AR R A R Al
TaqDNA 58 £ W0 T 5 A2 9 TR (k) 45 B2+ 5
PCR § Mo ils 51 & i b ilg 78 TR W) TREAT B &
" R R € & X (ND1000 2 ) i - 3¢ [
NanoDrop 24 #] , PCR {X (2720 %) I F 3¢ E Applied
Biosystems 2y ) 3 H ¥k A% ( POWeI"paCTM Sk A ) W T2
BIO-RAD 7 & ; ¥t & i 1% &R 4t ( Alphalmager EP
T W F % 1 Alpha Innotech 4 il 5 8 0 Bl
(7216 MK #) Jiiy T4 [ HERMLE 2 v , 18 i B 7%
Fi (HPX-9272 MBX A%) I - b i 3 22 7] 55
1.2 FEBEKSS

SN 10 Ff 1R 75 4 3 0 T b 5T IE A
W, B0 I B Ak T R B A . A A AL - A4
kHJ B A,BL-B2.Cl-C27rkAT B AC,
DI A1 EL 23502k B 5 D A E, K5 FiBE 10000 £%
J AT MRS [E A 77k | 40°C 1595 48 h, A
FEABEHLPELE 10 B R V%, $ 70 T 4 mL MRS {4
BorF (AR 10 o/Ls A 8 o/L; I BEIR L)
4 ¢/L; % % ¥ 20 g¢/L; #k ¥E 80 1 mL/L; K,HPO,
2 ¢/L;CH,COONa-3H,0 5 o/L; 7 8 = %2 g¢/L;
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MgSO,+7H,0 0.2 g/L;MnSO, -4H,0 0.05 g/L) 1,
37°C & B 4597 48 h 25 H o AF Wb 1 50 181 7% 4 5 A FF
mh - T AR AL TR T b AL-1, AL-2
------ A1-10, 5 B85 5% W 000 R AR T T 181 1 £ 2
[KI 21 DNA [f) 42 BRI 25 2 BRI
1.3 HE#ERFH DNA g9

I3 mL & AR 57 1 T U, 4 MG 50 S SR AR )
A7 PR 2 ) $ A 1) 40 1 S IR 2 DNA 32 HGR 770 6 1) i
JH 56 B 32 B P 41 DNA ., DNA $H 45 5 1% 3
IR T IR LUk 8 IR AL £ 5E (EB) B (5 5 38 i B IR
BRGEHATRI
1.4 rep-PCR EFE 49 E 5 16S rRNA I 7

H T AT TR A, AR TUE ek 100 AR 4
VAR FH rep-PCR (¥ J5 ik HEAT R 43 BY | 4R 5 X [m] —
A e 5 BR] ROAS W) 1 1 B 1 4T 16S tRNA (13 )%
rep-PCR 9~ # 2] 4 J: REPIR-Dt ( 3'-
CGGNCTACNGCNGCNIII-5')  #1  REP2-Dt ( 3'-
CATCCGGNCTATTCNGCN-5") "', PCR Jx W & %
(25 pL) :1 xPCR 22y, ~H W 10% |, L7 &
TUE ¥ & 50 pmol, dNTPs 1.2 mmol/L, MgCl,
7 mmol/L,2.5 U Tag DNA % &%, 100ng DNA A&
Mo RN ZAE A :94°C 7 min;90°C 30 s,40°C 1 min,
65°C 8 min, 32 A1 ¥ ; 65°C 16 min, 7 £ 7= 4 1
1. 5% 35l B AT HE I FL UK , 8 EB 4 0 J5 i i 5 IR
AR R G EE rep-PCR Ay A, PRk 45 AN FE & b
BUAS [ 1) TR R 34T 16S TRNA 7

ok ook o Bk A 91 %) S8FLP-F. (5'-
GGATCCGCGGCCGCTGCAGAGTTTGATCCTGGCTCAG-
3') fl XB4-R: (5'-GTGTGTACAAGGCCCGGGAAC-
3") " 34T 16S rRNA [f) PCR -4, PCR ¥ #81& %
(25 pL) :1 x PCR 2 P ,200 wmol/L dNTPs, |- F
WEIH % 0.2 pmol/L,1 U TagDNA 2 & 1,100 ng
Rk DNA, N 44K :949C5 min;94°C30 s,55C
30 5,72°C90 5,35 NG HF;72°C 10 min, PCR j=4yi%
Jb 3 v FE 5 DR 4L v 0 A BR 2 D, A TR 5 1 3 AT X
) PP o D 4 R 22 99F 4 5 AR NCBI £dls P8 vh 4T
BLAST [s] g Leoxf, B 7 41 5 O 0 51 1) — S0k K
T 98% I\ b & %l LR 1 o
1.5 FHEBEMARESHN

Ir 54 B 100 BEFLER W 4 E AR R A, I
100 WL B ¥ vk Al T[] 44 MRS £5 98 56 F R 7 FpoR
[Fi) P 24 BOR I 408 F (9 [ OXOID 2 w] ) - L8 % (Y
FK,30 pg) , T H R (HEILZE,30 png) , kLA
WOB-BE 2,30 pg), IR K% # (& L0 5 2K,
10 pg) , PUI R (DYIA R ,30 pg) , R = (50 H
HE,10 ng) LA 5= (RN ESR,S pg) , lE
TIRATFLER A1) MRS #5970k |, 22 40°C 597 48 h
Jei W5 400 AT BBl I 1 0 o 4 SR 2 T (LI R SI2 56 = A
HEZE 125 (NCCLS) 56 F 48 97 ik Ja) i3 Ak v 2t 47
FI 0T
1.6 ZFEEMAEREYTEENF
A 5T 22 3L 16 SRNA W 7 1) FL R W 4T T

F1. MARERY EIIYPRIBRRE

Table 1. Primers and PCR conditions for selected antibiotic resistance genes tested in the LAB strains

Primer name Primer sequence(5’—37) Annealing temperature/C Size/bp Reference
F:AAGCGGTAAACCCCTCTGA

erm A 55 190 [17]
R:TTCGCAAATCCCTTCTCAAC
F:GAAAAGRTACTCAACCAAATA

erm B 52 642 [18]
R:AGTAACGGTACTTAAATTGTTTAC
F:GTTAAATAGTGTTCTTGGAG

tet M 55 576 [19]
R:CTAAGATATGGCTCTAACAA
F:TTAGGTGAAGGGTTAGGTCC

tet K 55 697 [19]
R:GCAAACTCATTCCAGAAGCA
F:CATTTGGTCTTATTGGATCG

tet L 50 456 [19]
R:ATTACACTTCCGATTTCGG
F:ATCAAGATATTAAGGAC

tet S 56 573 [20]
R:TTCTCTATGTGGTAATC
F:AACTTAGGCATTCTGGCTCAC

tet O 52 515 [20]
R:TCCCACTGTTCCATATCGTCA
F:AGAATCTGCTGTTTGCCAGTG

tet Q 56 169 [20]
R: CGGAGTGTCAATGATATTGCA
F:GAGAGCCTGCTATATGCCAGC

tet W 64 168 [21]
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T 245 35k DAL R R M, A 46 2 AN 4185 3 ) T 2k A
(erm A jerm B) F 7T A4t X} DU PR 2= B i 24 55 DA ( zet
M .tet L. tet O tet Q tet S tet W tet K) , ik 3 KK
MFE 1 P § gl Pt 1T 9 8, PCR & N & &
(50 pL): B FWESI4 % 25 pmol, M 45 S b 7 4
A MgCl,1.5.2.0.2.5 8 3.0 mmol/L, DNA 4% in
A 50 -100 ng,Taqg DNA R &8 2.5 U, Jx W 41
29:94°C 5 min;94°C 30 s, 1B K [A) 30 s (A [E) 3 A
BB EWER 1), 72°C 60 s, 3 40 NFIH;72C
10 min, PCR 77 3% 46 3¢ 7 28 3k DX 40 opr o A7 R A
w), A RE I 1 BEAT I R o DN R 45 R A1 NCBI %
I 2 BE 4T BLAST [A] Y5 EE XS

2 IR HI

2.1 T[H ¥k rep-PCR & B 45 R 50 16S rRNA F5| &

=

M5 AN R 10 Fofr vl B R 4 b 4y 5 ) 100 Ak
JIERCThHEE T KL 41 DNA, FJ ] rep-PCR X} fit
25 TR R HEAT DR 23 B R AN TR R A A B
B D RS 5 A A T, 7F 5 S8 BE AR O 1 W 21 2 B oA
) R R 20 e A S C2 T AR 31 3 R [ f 3
R (P 1) i At B e BURS: ) 281) — A 5 P 2 (&
2) , HLFASRE S b 018 v 1 JE DR AL 58 A AN ), AT
TEREASFE i b B H Ay 28 AN ) 1 B8 bk (3L 28 Bk ) it
17 16S rRNA Wl J3> FH B4 Fil 4 5

M 1 2 3 4 5 6

3 H

bp
2000—

1000=—
750—

500—

250—

100=—

El 1. #& C2 R 7L EZE rep-PCR 5 4 E %

Figure 1. rep-PCR fingerprint of sample C2. M, DNA marker; lane
1, Strain C2-4; lane 2, Strain C2-5; lane 3, Strain C2-6; lane 4,
Strain C2-7; lane 5, Strain C2-8; lane 6, Strain C2-9.

16S rRNA J3 51 [F] Y5 L 73 Mt 45 5 (36 2) 27,28
¥k 3L A 8 Kk S.  thermophilus, 7 ¥k L.

M 1 2 3 4

wn
=}

bp

2000 =—

1000 ——
750 ——

500 —

250 =—
100=—

2. ##m E1 P EH rep-PCR #5 4 EiL

Figure 2. rep-PCR fingerprint of sample E1. M, DNA marker; lane 1,
Strain E1-1; lane 2, Strain E1-2; lane 3, Strain E1-3; lane 4, Strain
E1-4; lane 5, Strain E1-5; lane 6, Strain E1-6.

delbrueckii ssp. bulgaricus,7 ¥k L. casei, 3 Kk L.
acidophilus ,2 ¥k L. plantarum F1 1 ¥k L. paracasei,
4i 4 rep-PCR 45 5L, FE R WY 1 73 B 1K) 100 #k 7L 1R
WA 23 Bk oA L. delbrueckii ssp. bulgaricus ,30 £f
S. thermophilus ,26 ¥k L. casei,5 £k L. acidophilus,6
¥ L. plantarum ,10 ¥k L. paracasei, 5 rep-PCR [f]
S R ), AN HE b 20 2 20 B LR Rl SR AN 58 A
MR, e 2 fros - Ff il A2 FT A4 rh oy B 43 21 10
FEFLIR W ¥k S. thermophilus ; K 5 A1 F1 C1 4y
B R 10 Bk F R ¥ K L. delbruecki ssp.
bulgaricus ; # ity D1 A B2 /17 85 43 B 1) 10 #k 5L 1R
WA L casei; #dh E1 5 B 45 211 10 FRILIR 15
PJN L. paracasei; £ fl A3 5y #5413 ] 6 kK S.
thermophilus F1 4 ¥k L. acidophilus ; ¥ i B1 W /) 5575
| 3 ¥k L. casei, 1 ¥ L. acidophilus Fl 6 #f L.
plantarum ; F£ 5 C2 P EFE 4 ¥k S, thermophilus ,3 ¥k
L. delbrueckii ssp. bulgaricus A1 3 ¥ L. casei, H.HF
ah B1.B2,C2 D1 AT E1 A A6 21 1) L w1 AE 7 A L
BARRVE o XS AN R RE b 2 8 2 R SR v AT
16S rRNA Jy 41 EE 3t Jm A B, AN [3] R 4 v 73 25 15 21 1
[l A LR WA, B AE Ok B AN ) 9 2B 77 ) 5K e 21 Al 58 4
IR o ALAERE S C2 PRI 2 2 4K L. delbrueckii ssp.
bulgaricus Fp %) 5 H € FE il P ) L. delbrueckii ssp.
bulgaricus 15 7 5, H iX 2 #f L. delbrueckii ssp.
bulgaricus ] 16S rRNA ¥ 51|52 &A1 [A] ,
2.2 HEERIMAREENLER

T R WY b 4 5 B 1) 100 B FL IR B EAT 2 B
S, FLA R o, P AT AR 0 B R 3 DL OO B
BRI 245,42 BR300 B R T 25, (5 B A A R T R
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Table 2. LABs in the detected samples and the distribution of resistance genes

No. of selected No. of

No. of detected

Samples Genera of sequenced LABs Resistance genes
LABs sequencing resistance genes

Al 10 4 L. delbrueckii ssp. bulgaricus 6 erm B, tet K", tet O

A2 10 3 S. thermophilus 3 erm B

A3 10 5 L. acidophilus, S. thermophilus 3 erm B

A4 10 1 S. thermophilus 0 none

B1 10 5 L. casei, L. acidophilus, L. plantarum 0 none

B2 10 3 L. casei 2 tet M

Cl 10 1 L. delbrueckii ssp. bulgaricus 0 none
S thermophilus , delbrueckii  ssp.

Cc2 10 4 5 tet M, tet K, tet L
bulgaricus, L. casei

D1 10 1 L. casei 0 none

E1l 10 1 L. paracasei 1 erm B

a

which encoding effluent pump protein;

: erm B represent erythromycin resistance gene which encoding methyltransferase;

. tet K and tet L represent different tetracycline resistance genes

“: tet M and tet O represent different tetracycline resistance gene which encoding ribosomal protection protein.

R3. SEERAWHESH

Table 3. Distribution of antibiotic resistance phenotype

Susceptive Resistant
Antibiotic Name
No./n Percentage/ % No./n Percentage/ %
Tetracycline 100 100 0 0
Tetracyclines
) Oxytetracycline 100 100 0 0
Gentamicin 0 0 100 100
Aminoglycosides ]
Streptomycin 0 0 100 100
B-lactams Cefalexin 100 100 0 0
Glycopeptides Vancomycin 58 58 42 42
Macrolides Erythromycin 100 100 0 0
2.3 WHEERTIEBER or
\ By I, N NN 8
HT 34 AN FE b LR BT 52 (10 24 ) 28 L ;
L BT LAIRAT I MR R IR B PR R AT T 24 A DR S 6
N i -y e N ES
B, 28 WRFLBR B R U B 1S bR A 25 0 N o EN
MO 53.57% o BTE PCR P4 3 3 I 3 A 51 b 3
P J7 3R 19 (1) DNA v B o H i 245 2% ) 2 I
TN S w7 2y e ey 1
Bro AE 15 BRI5AT A M 25 55 A SR B 7 A7 8 Ak T 0 . m

PRI T erm B AP 4 BRI T et K P2
BRGYH H ter LRI, 4 BRI 0T ree ML 2
PR WG T ter O SEH A BERY I erm A et
S.tet Q. tet W B[H (& 3 AT78) o 3 ¥k L. delbrueckii
ssp. bulgaricus ¥ 3] 2 FpA[E) )T 25 3L 8, 1 8K L
delbrueckii ssp. bulgaricus Fr il 5 3 Ff A [\] (1) i 24 e
BT, L [ I 6L 435 B 0f 20 %5 3% A0 DY 0 3R I i 25 % A
4 WORAEA R FU IR A bR W B 1 i 2 A
8 Bk S. thermophilus A7 5 ¥RFGI H T erm B R K,

ermA ermB tetM tetK tetl  tetS tetO tetQ teth
ARGs

3. MAABEPMAEENSTHIFR
Figure 3. Distribution of antibiotic resistance genes

detected in part of the LABs.

KR K 62.5% ;7 Bf L. delbrueckii ssp. bulgaricus
HE 1 RN T erm B 3L, & 2 RN H T
tet M| tet O FEPR 3 BRAG It T rer K I PR At 28 )
M 14.3% ,14.3% ,28.6% VL 2 42.9% ;7 Ff L.
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casei "PAT 2 MRA I MY tet MO BEIAL, 1 MRAG I M et K
FER, K R o B A 28.6% F114.3% 53 Bk L.
acidophilus 45 1 BEF I E] T erm B B, K E A

33.3% ;1 Bk L. paracasei F R M BT erm B EL K, ¥
140 100% 52 Bk L. plansarum 5 Ko L 6E
AR

x4 TRLBABREFEVBOTHAEELE K LA
Table 4. Number and percentage of ARGs detected from different LABs

No. and rate of ARGs/%

Genera No. /n

erm A* erm B tet K" tet L. tet M° tet S tet O tet Q tet W
5
S. sthermophilus 8 0 0 0 0 0 0 0 0
(62.5)
1 3 2 2 2
L. delbrueckii ssp. bulgaricus 7 0 0 0
(14.3) (42.9) (28.6) (28.6) (28.6)
1 2
L. casei 7 0 0 0 0 0
(14.3) (28.6)
1
L. acidophilus 3 0 0 0 0 0 0 0 0
(33.3)
L. plantarum 2 0 0 0 0 0 0 0 0 0
1
L. paracasei 1 0 0 0 0 0 0 0 0
(100)

“erm A anderm B represent different erythromycin resistance genes which encoding methyltransferase; "tet K and tet L represent different tetracycline

resistance genes which encoding effluent pump protein; “tet M, tet S, tet O, tet Q and tet W represent different tetracycline resistance genes which

encoding ribosomal protection protein.
N \/\
3

FUIR 1A AF O i AR T TR R R b e R K
(g st e AR R W I B R A, H T T
IR MR 4y L E SR BE R N L. delbrueckii ssp.
bulgaricus F1 S. thermophilus, #§ 4y B Wy & ax N T
L. casei Fl Bifidobacterium %5 %5 75 B K 14 55 8 45 1) 75
PR o B AT FAE 1R TR Y mh AN SRS, DI 31 4R 2%
Bk W B L. delbrueckii ssp. bulgaricus FI1 S.
thermophilus , 3 ¥ W 21 7 b LW A dRIER L. casei,
L. paracasei, L. acidophilus Fl L. plantarum, IX %%
AR LB PRER LR W REZ T RO TR
P 0% ) it BT S R ST B 4 8 T DL AR A R R
MIFLER # U1 L. paracasei 1 L. plantarum %5 ,/F J &
At DRI B R 95 o Py S 20K . 16S rRNA [ 5t
PEr BT &5 R B, AN [ i R 9 o A 0 3 1S
thermophilus 5¢ 4> # [Fl; BT 5 L. delbrueckii ssp.
bulgaricus WAL 2 #k 16S rRNA [ 341 5 H & 5k
FIANTR] o X RE B 45 R AT RE 2 1§ BUAE & KR 9 A2
J R 2 RN EH IR W (DVS) 1E A Al 771, i
F A BT R B )R BT 2 B A ]
PN IR K Y & | BN R [ S N

JT ey () 1 TR 1A R R R R T IR — B R LA
PN, XL H T N R R LR TR 22 4 BE
1% S H AW, I b g A0, 455 3 28 3L R B 1 i 24 1 O .

H AT O 28 W1 L R B A7 A8 SR T 24 SR 79 1 T
2517 SLRR T N R R R BUE R IO 2 R T
AR 245, B ATTAS I 115 100 Bk 7L IR w1 24 % & 3 bl 7
RPUA R I A Y 24 5 B 7 FL R W1 % 7 i B R Al
AR RN 24, an g L. delbrueckii ssp. bulgaricus , L.
acidophilus AAN , AW FT 53 85 21 1) 42 Fk FL R W1 24 %)
TR 2y; UL kg R 5 Mathur, Hummel FlI
Danielsen % A ¥ 4538 — 202" 0 ACHE 5T BT 4% U 19
100 Ak 7L 1R A1 259 00) SR A5 PR 24, DU BF 3% 25 B- N It i
KRN EEE DA R LI A BUK, X 5 Charteris,
Coppola Al Zhou % AR FL 48 S — 5" &
AT 45 B 7R 85 IR WYk h A7 AT IR A3 PR T 25 3%
TR TR R o

HAT, 2 1 485 7 i 24 5 DR 48 i ok DA 3L TR 1R
RN —ANE LR, g K2 G UEN &
22 A AR o BT T R R W RE R B AR
T30 R A5 M 24 2 A, R AN g U W 0K A A R A
i 23 K, 2007 4F Hummel 55 A AE & A S5 5
TR 245 2 Y 1) L R AT o A N 381 S R T 2 B N (eat)
I WY G T 24 2 T8 1 40 TR T R A A TR 2 L L 2011
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i Nawaz 55 NAETR WY A5 R EE 0 dh rh 70 B 3 7 0 41 %
FOR DY B FR 52 1) LR v O ELAS I 20 1A A # i 2
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62.5% [ S. thermophilus #5454 erm B B X, i #E 7
¥k L. delbruechii ssp. bulgaricus %A 2 10 /i 24
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L. delbruechii ssp. bulgaricus W) 25 3E 2 .
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Identification of lactic acid bacteria in commercial yogurt
and their antibiotic resistance
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Abstract: [ Objective ] To identify lactic acid bacteria ( LAB) in commercial yogurts and investigate their antibiotic
resistance. [ Methods ] LABs were cultured from 5 yogurt brands and the isolates were identified at the species level by
16S rRNA sequence. Genotyping was performed by repetitive extragenic palindromic PCR (rep-PCR). The sensitivity to 7
antibiotics was tested for all LAB isolates by Kirby-Bauer paper diffusion ( K-B method ). Meanwhile, 9 antibiotic
resistance genes( ARGs) , including erythromycin resistance genes (ermA and ermB) and tetracycline resistance genes
(tetM, tetK, tetS, tetQ, tetO, tetl, and tetW) , were detected by PCR amplification in the identified LAB isolates. The
PCR products were confirmed by sequencing. [ Results] Total 100 LABs were isolated, including 23 Lactobacillus
delbrueckii ssp. bulgaricus, 26 Lactobacillus casei, 30 Streptococcus thermophilus, 5 Lactobacillus acidophilus, 6
Lactobacillus plantarum, and 10 Lactobacillus paracasei. The drug susceptibility test shows that all 100 isolates were
resistant to gentamicin and streptomycin, 42 isolates were resistant to vancomycin, and on the contrary all were sensitive to
cefalexin, erythromycin, tetracycline and oxytetracycline. Moreover, 5 ARGs were found in the 28 sequencing confirmed
isolates ,ermB gene was detected in 8 isolates, tet K in 4 isolates, tetL in 2 isolates, tetM in 4 isolates, tetO in 2 isolates.
erm A, tet S, tet Q and tet W genes were not detected in the isolates. Antibiotic resistance genes were found in 53. 57%
(15/28) sequenced isolates, 2 —3 antibiotic resistance genes were detected in 4 isolates of L. delbrueckii ssp. bulgaricus.
[ Conclusions ] Some LABs were not labeled in commercial yogurt products. Antibiotic resistance genes tend to be found in
the starter culture of L. delbrueckii ssp. Bulgaricus and S. thermophilus. All the LAB isolates were sensitive to
erythromycin and tetracycline, even though some carried erythromycin and/or tetracycline resistance genes. We proved
again that LAB could carry antibiotic resistance gene(s) though it is sensitive to antibiotics.

Keywords: yogurt, lactic acid bacteria, genotyping, molecular identification, antibiotic resistance gene
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