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Abstract: Objective Based on the fact that the quality control bacteria used for bacterial drug sensitivity determination
are commonly sensitive to antibiotics, while most foodborne pathogens isolated in China are relatively tolerant to these
antibiotics, the concentration range of antibiotics used for antimicrobial sensitivity test is very wide, which resulting in
antibiotic wastes and inaccurate test result. Methods In this study, five standard samples with clear minimum inhibitory
concentration (MIC) were successfully developed for sensitivity test of common antibiotics ( streptomycin, gentamicin,
chloramphenicol, cefoxitin and ampicillin). Agar dilution and microbroth dilution method were respectively used to
determine the susceptibility of isolates to the antibiotics, the reference strains were developed via vacuum freeze-drying.
Results The reference strains with clear MICs assignment of streptomycin, gentamicin, chloramphenicol, cefoxitin and
ampicillin were developed respectively. The antibiotic susceptibility of the reference strains was genetically stable, and the

uniform and storage stability of them were good. When stored at 37 °C for 13 d, 4 C for 90 d and -80 C for 360 d,
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respectively, the viable bacteria number basically remained above 10° CFU/vial. All confirmed antibiotic resistance

phenotypes could be detected, and the MICs value of the certain antibiotics did not show apparent fluctuation or drift.

Conclusion

The development of reference strains that in line with the characteristics of drug resistance of foodborne

pathogens in China with clear MICs assignment to certain antibiotics would help to enrich the types of reference strains in

China, and further strengthen the monitoring of drug-resistant bacteria to ensure food safety and public health.

Key words: Reference strain; antibiotic susceptibility; uniformity; storage stability
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Table 1

Information of 5 Salmonella strains for reference strain preparation

[R73 T L 54

Hitk 165 tDNA NCBI % %5

CMCC 1#5 5

RM_AST_SM 102
RM_AST_SM 121
RM_AST_SM 122
RM_AST_SM 126
RM_AST_SM 160

B3 BRI T R
I MR TR
BRI
ENEEe b 1T KR T
1 56 U0 1] R T

MK809204 CMCC 47526
MK809212 CMCC 47559
MK809213 CMCC 47558
MK809214 CMCC 47531
MK809224 CMCC 47551
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", GNP-9080 ), 7 & #% W # (% [E Effendorf,
SB4200DT) , 37 2 ) 28 VK T B (b1 22 R 7 4
W2 7], LDZX-50KBS) , i# 4li /K #L ( £ [ Millipore ,
Milli-QSynthesis) , H 7+ Z — K F ( Hi - METTLER
TOLEDO,XS204) , 525 ¥ Uk T 1 AL ( 35 E Virtis, SP
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Table 2 The category, concentration range and susceptibility standard of the antibiotic used for susceptibility test

Uk 2 ok B B2k A R ' A it 245 ifif 24
/(pg/mL) /(pg/mL) (S) /(pg/mL) (1) /(pg/mL) (R)

SLVE T ( Cefoxitin) CFX 0.5 ~64 <8 16 =32

PR K 2 % ( Gentamicin) GEN 0.5 ~32 <4 8 =16

S B 2 ( Chloramphenicol ) CHL 8 ~128 <38 16 =32

4% % ( Streptomyein ) * STR 2 ~256 <32 N/A =64

A EFEHAR ( Ampicillin) AMP 1 ~64 <8 16 =32
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B ) B AL B R (AMP B MIC {58 64 pg/mL 1) &
FE 1 Bk STR ) MIC {EH & 256 we/mL [ B FE 1 #K .
CHL 1Yy MIC {8 9 128 wg/mL M B KL 1 ¥k CFX 1Y
MIC {5 64 wg/mL BRI K 1 Bk . GEN ) MIC {H N

32 wg/mL BYBPR 1 BR) iAo A o BeA BRI
A2 MIC {3 BB R B, 2 W 25 1k n] LUAR,
TE AL AT A A 24 O R T 2 2 bR R R

A
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Table 3 MIC and genetic stability of the detected antibiotics to strain RM_AST_SM102

L3 RE(N)

A E MIC {/(pg/mL)

GEN STR CHL CFX AMP
N1 32 256 128 64 64
N3 32 256 128 64 64

RM_AST_SM102 L BERL VD TR Ne 2 256 128 o4 o4
N9 32 256 128 64 64
N12 32 256 128 64 64
N15 32 256 128 64 64

2.2 BEWRHSIER R
s A 6 25 SR F B | B Fh S 2 TR Bk B HIL A
M 12 BiAE S T VE B 49 107 CRU/ZR , 7E 95% & 15

WERT P <F IS8 (3% 4) , U6 W Rl L4 B 5
PR 55 092 % AR TG BRI R A i 2 R
ATV bR UERE B ER

F 4 ZHWRY SRR I 2B sl

Table 4 Homogeneity analysis of variance of the reference strain

7S Ss df MS F A4 F i S8 A
2 1] 0.270 8 11 0.1155
RM_AST_SM 102 1.478 8 2.717 3 0.95
AN 0.036 0 12 0.003 0
4[] 0.101 2 11 0.009 2
RM_AST_SM 121 2.689 6 2.717 3 0.95
AN 0.036 9 12 0.003 1
2 1] 0.818 8 11 0.347 2
RM_AST_SM 122 1.040 1 2.7173 0.95
4N 0.034 7 12 0.002 9
2 (1] 0.3203 11 0.029 1
RM_AST_SM 126 1.0339 2.717 3 0.95
AN 0.3379 12 0.028 2
4[] 2.717 3 11 0.028 3
RM_AST_SM 160 1.384 0 2.717 3 0.95
AN 0.027 5 12 0.002 3
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Figure 1
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Results of storage stability of reference
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Figure 2 Results of MIC of the detected antibiotic to the

reference strains stored at 37 C
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Figure 3 Stability test results of reference strains
stored at 4 °C
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Figure 4 Results of MIC of the detected antibiotic to the

reference strains stored at 4 °C
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Figure 5 Stability test results of reference strains

stored at =80 C
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Figure 6 Results of MIC of the detected antibiotic to the

reference strains stored at —80 °C
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