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Abstract: The 38 lactic acid bacteria (LAB) isolated from traditional fermented foods were used as the research object. The hemolysis test,
gelatin liquefaction test, and indole test were used to test the toxin-producing metabolites of the tested strains. The K-B method was used to
detect the sensitivity of strains to 25 kinds of antibiotics, and polymerase chain reaction was used to detect the drug resistance genes carried by
the strains. The results showed that the hemolysis test, gelatin liquefaction test and indole test of 38 strains of lactic acid bacteria were all
negative, indicating that the strains did not produce related toxic substances in the process of growth and metabolism. Thirty-eight strains of
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lactic acid bacteria were all sensitive to 7 antibiotics including ceftriaxone, cefotaxime, tetracycline, doxycycline, chloramphenicol, clindamycin,

erythromycin; some strains were resistant to the other 18 antibiotics to varying degrees, with the highest resistance rate to sulfisoxazole (52.63%),

followed by kanamycin (34.21%), vancomycin (31.58%), amikacin (26.32%), streptomycin (15.79%), rifampicin (2.63%). The drug resistance

spectrum analysis showed that the tested Lactobacillus plantarum had multiple resistance phenomenon. PCR detected 3 kinds of resistance

genes, namely chloramphenicol resistance gene catd (2.63%), vancomycin resistance gene vand (5.26%), rifampicin resistance gene rpoB

(42.11%). The results showed that 38 strains of lactic acid bacteria isolated from traditional fermented foods had no safety risks related to

toxin-producing metabolites, but they were resistant to some antibiotics, and the detection rate of rpoB was high. This study provides a

theoretical reference for the improvement of lactic acid bacteria safety in traditional fermented food.
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Table 3 Primers for screening antimicrobial resistance genes and PCR conditions used in this study

AR 3 F7(5-3") BXEBE/C  Kebbp HEIMK
tetM-F GTGGACAAAGGTACAACGAG

tetM 60 406 [13]
tetM-R CGGTAAAGTTCGTCACACAC
tetS-F ATCAAGATATTAAGGAC

tetS 55 573 [13]
tetS-R TTCTCTATGTGGTAATC
vanA-F GCAAGTCAGGTGAAGATGG

vanA 62 1029 [14]
vanA-R ACCTCGCCAACAACTAACGC
catA-F GGATATGAAATTTATCCCTC

catA 45 486 [15]
cat4-R CAATCATCTACCCTATGAAT
rpoB-F TAACCGTGGTGCTTGGCTDGAATWYGAAAC

rpoB 62 1100 [16]

rpoB-R ATCAAACCAATGTTAGGNCCTTCWGGDGTTTC
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Table 2 Antibiotic drugs used in this study and their concentrations
. , . I A 42/mm
A FEA wAEE HKACHE\GHR) ——— —
B (S) FA~D) w2 (R)
SEEk 4 %% (PEN) 10 >29 - <28
AF HA(AMP) 10 >29 - <28
N k36,842 (CRO) 30 >26 23-25 <22
P ES .
K FPE T (CTX) 30 >23 1522 <14
MR 2 (AMI) 30 >17 15-16 <14
FAREZ (KAN) 30 >18 14-17 <13
BAMEFE # &% (NEO) 30 >16 13-15 <12
JR K EZ(GEN) 10 >15 13-14 <12
#4E#(STR) 10 >15 12-14 <11
& (TET 30 >19 15-18 <14
sk £ H(IED)
% ®I % (DOX) 30 >16 13-15 <12
KAbzk A E#£(CHL) 30 >18 13-17 <12
IR E(CIP) 5 >21 16-20 <15
N ) Y 2 (NOR 10 >17 13-16 <12
ST RTENOR)
A7) £ (OFL) 5 >18 15-17 <14
A ARV E(LEV) 5 >19 16-18 <15
X . ¥ A5 72 (TMP 5 >16 11-15 <10
s KRR | O
R FHE (S1Z) 300 >17 13-16 <12
. T E & (LIN 2 >31 24-30 <23
T ek TIN)
FAMEZ(CLI 2 >21 15-20 <14
KR B 4254 (ERY) 15 >23 14-22 <13
#H 357 (TEC 30 >14 11-13 <10
Wk T TG
7 & EH(VAN) 30 >17 13-16 <14
2 EEE F4&F (RIF) 5 >20 17-19 <16
E &S % ¥:¥ % B(PB) 30 >12 8-11 <7
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Table 4 The resistance rates of 38 Lactic acid bacteria strains against 25 antibiotics in this study

JrEFTS, M0 Sharma S5 AR MY a2 R 77 o 20
ftes H R IARE I 25V B WA e K=
PSR RIAFVEM 25, BARAENLHIA TG 25— D IRR

25 /% s e
VAR HHIATH  RARIATE  EMRE ABIRE AU Bk aﬁ,éf)//
(10 #) (134) (8 #) (6#) (14)
PEN 0.00 0.00 12.50 (1) 0.00 0.00 263 (1)
AMP 0.00 0.00 25.00 (2) 0.00 0.00 526 (2)
CRO 0.00 0.00 0.00 0.00 0.00 0.00
CTX 0.00 0.00 0.00 0.00 0.00 0.00
AMI 0.00 30.77 (4) 62.50 (5) 16.67 (1) 0.00 26.32 (10)
KAN 30.00 (3) 46.15 (6) 50.00 (4) 0.00 0.00 3421 (13)
NEO 0.00 23.08 (3) 37.50 (3) 0.00 0.00 15.79 (6)
GEN 0.00 1538 (2) 12.50 (1) 0.00 0.00 7.89 (3)
STR 30.00 (3) 0.00 37.50 (3) 0.00 0.00 15.79 (6)
TET 0.00 0.00 0.00 0.00 0.00 0.00
DOX 0.00 0.00 0.00 0.00 0.00 0.00
CHL 0.00 0.00 0.00 0.00 0.00 0.00
CIP 40.00 (4) 1538 (2) 12.50 (1) 0.00 0.00 1842 (7)
NOR 80.00 (8) 23.08 (3) 12.50 (1) 0.00 0.00 31.58 (12)
OFL 10.00 (1) 30.77 (4) 12.50 (1) 0.00 0.00 15.79 (6)
LEV 20.00 (2) 61.53 (8) 25.00 (2) 0.00 0.00 31.58 (12)
TMP 0.00 0.00 25.00 (2) 0.00 0.00 526 (2)
NI V4 60 (6) 9231 (12) 25.00 (2) 0.00 0.00 52.63 (20)
LIN 60 (6) 0.00 0.00 66.67 (4) 0.00 26.32 (10)
CLI 0.00 0.00 0.00 0.00 0.00 0.00
ERY 0.00 0.00 0.00 0.00 0.00 0.00
TEC 100.00 (10) 0.00 25.00 (2) 0.00 0.00 31.58 (12)
VAN 100.00 (10) 0.00 25.00 (2) 0.00 0.00 31.58 (12)
RIF 0.00 0.00 0.00 16.67 (1) 0.00 263 (1)
PB 10.00 (1) 30.77 (4) 25.00 (2) 0.00 0.00 1842 (7)

E: HEAFATPEN: FEE; AMP: £F ik, CRO: k3w, CTX: X3#e£M;, AML FIAFZE; KAN: FAEE;
NEO: #%&%; GEN: kXE%; STR: #E%; TET: Wi%E; DOX: $®IKE; CHL: &%F%; CIP: RAJVE; NOR: #RY
Z; OFL: &&E; LEV: ARAVE; TMP: TETF®; SIZ: AfcflE4; LIN: RTEZE; CLL AMEE; ERY: &4E%;
TEC: ##3#7F; VAN: Z+%%; RIF: #ligF; PB: % H % B.
&5 TRIFBEMNS EMHER

Table 5 Multi-drug resistance rates of lactic acid bacteria strains

kg AIITE  RAARIAE  CEASRE  AMARE  AMNERE  EEBEm
(10 #£) (134) (8 #) (6 #0) (1 %) (R0
34 10.00 (1) 3846 (5) 0.00 0.00 0.00 15.79 (6)
4 7 20.00 (2) 769 (1) 0.00 0.00 0.00 7.89 (3)
574 40.00 (4) 769 (1) 0.00 0.00 0.00 13.16 (5)
6 #F 0.00 0.00 25.00 (2) 0.00 0.00 526 (2)
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Table 6 Source information of 38 lactic acid bacteria strains and detection of drug resistance genes
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