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]S 5628 X A A TP il s e PR A 7 4
BRI FAT PCR YIS, Xl 4 R 20 4
J& 42 32 3] [# B} 35 (https://pubmist.org/databases.
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S AL, #1 X3R5 MRSA (Community

acquired-MRSA, CA-MRSA) %Lk VA1V &1
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ANBE, M HATFKE CA-MRSA FATAAMEN . 15
R ie St 25 i ATE R . S HEE N EE
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A= WA HLIR N F]) s DNA R & (7 M 98 3 (3
afi ) W R A BR 2 7)) s HS™ PCR Premix (N4
TR YIRHECA PR )

12 SHERSEREE

A GBA4789.10-2010 &f5—k A — k43X
FE Y & SR s [ Ve | Vi g A (L (4 T
R 40 T 2 LB SR AU Baird-Parker -
MR AT VEREME AT 15, P I e AT S DL PR TR 9 A A T
I3 8 A 2 55 R0 AP Staph A Tk %85 .

1.3 SHWmw 2T

PrAER WAL R K-B 409 805, #
MRS 0.5 BRI S IR AT T MH 3R Vil
I, (35%2) °C £55% 24 h., 254K H AR HiE 2015 £ [
Il 1A 1 52 36 % 5 4 B1p 23 (Clinical and Laboratory
Standards Institute, CLSDIF 455 F&F, 2B H w7y
Il PR b8 T TI697 4 8 R L 1 10 R K H At
BRI PT A R IL 24 B2 85 bk 21T 245 By
B, R X SR ALY T2, WA 2 MRSA
R, XF=K UL EdtA R ZE 21k T
Gh, T B R ARYE CLSI bR iR e/ N Bk
% (Minimum inhibitory concentrations, MICs)if
Frsm el
1.4 mecA FE:FE#W K SCCmec 43-#!

KA TA B 20 DNA B a0 6 42 4 i
L[R2 DNA, )W Bio Spec-nano spectrophotometer
SEHN O EE TR N VR FE AL, BT -20 °C
VKA PRAFRE A . aad PCR A mecA JEIN H7F
TERE O, XA IER) MRSA kRS T SCCmec 437,
S A 94 °C T2 PE 5 min, 94 °C 72k 455,
65°CiRB -k 455, 72 °C fEfifl 1.5 min, 10 MER;
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94 °C 451k 45 s, 55 °C ik 45 s, 72 °C #Efi:
1.5 min, 25 ME¥R, 72 °C ZEff 10 min; T4 °C
PR, B FE AR RIE N R A R A Rl
1.5 MLST 438!

G MLST Mk (http://www.mlst.net) 42 X% 45
TR AN Y 7 A K A (arcC | aroE . glpF . gmk .
pta. tpi HI yqiL)FATY SEMFF, A48 KR TR
PFXTRL IO, BRI 7 AL A RS —
ST ®I%I|, 4RG3k eBURST (http://eburst.mlst.net)
XF o3 BRI AT R GO R T, ARTG & ST BRI Y
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*1. TEBRPECHEHEMSEER*
Table 1. Prevalence and contamination level of S. aureus in different foods
Sample  Positive The positive No. of positive samples by quantitative methods/(MPN/g)
Type of products number  sample number rate/% 0.3-1.0 1-10 10-110 >110
Stewed meat 184 30 16.3 17 6 4 3
Roast 65 6 9.2 4 2 0 0
Salad 51 5.9 1 0 0
Pasteurized milk 90 5.6 1 0 0
Vegetable 150 4.0 1 1 0
Total 540 50 9.3 31 11 5 3

*. The stewed meat, roast, and salad samples were considered as delicatessen; the vegetable samples were including cucumbers,

tomatoes, lettuce, and cilantro.

%2

B R & B BT R RIS RAKE
Table 2. Prevalence and contamination level of S. aureus at different sampling sites

No. of positive samples by

e ot e T s e s () S5
0.3-1.0 1-10 10-110 =110

J8/"](Macao, China) 36 4 11.1 1 2 1 46.10
i (Hong Kong, China) 36 9 25.0 5 2 1 1 15.70
BtFH(Guiyang, China) 36 1 2.8 1 0.15
£ (Changsha, China) 36 1 2.8 1 0.15
$ii%(Lhasa, China) 36 6 16.7 5 1 0.97
74 5 (Nanjing, China) 36 2 5.6 1 1 55.20
¥R M (Zhengzhou, China) 36 1 2.8 1 1.50
#tH (Hangzhou, China) 36 1 2.8 1 3.50
75 (Xining, China) 36 5 13.9 5 0.23
B (Yinchuan, China) 36 2 5.6 1 1 0.90
41 Z /¥ (Shijiazhuang, China) 36 6 16.7 4 2 1.10
3,48 K 5% (Urumgi, China) 36 0 0.0 0.00
WF-F13% 55 (Huhhot, China) 36 2 5.6 2 0.45
7k FH (Shenyang, China) 36 5 13.9 3 2 1.30
% (Changchun, China) 36 5 13.9 3 2 18.60
Total 540 50 9.3 31 11 5 3 9.70

(Bl 1) 35k, Brf oy BRRXTBR R 2 L M
TR RO, (AXPRNAR, HRR, s
PUAK-FORAERR | iR R ANLL R R 25 3R 05 15 5]
82.0%.82.0% . 64.0% . 46.0%7F/1 44.0%, H 11 80.0%
7 B RRXT 3 Bl S LA ETAE SR Wi 24, 40.0%009 5> B

PRXS 6 Fl S LA FHTAE R ZY, 14.0%0 43 B4R 9
P R DL B R 2 (3 3). BLAh, B K-B iAHI
PCR #illH 2 ¥k MRSA, %5435k 3939 FI
4090A1 43 B ik o Horhole SN 1T A 4 5o 3939
) MRSA 73 B RXT 12 R A= F it 25 (4] 1),
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. . . . Clonal ) .
[solate Antimicrobial resistance profiles N Source City
complex
ST188 2986  AMP-G-AMC-S-TE CCs DE Changchun, China
ST188 3008C2  AMP-G-AMC-S-DA-QD-FD CCs PM  Xining, China
ST188 3188  AMP-G-AMC-E CCs DE  Shenyang, China
ST188 3260 / CCs DE  Shijiazhuang, China
ST188 3262/ CCs DE  Shijiazhuang, China
ST188 3032 AMP-G-AMC CCs PM  Xining, China
ST188 3388 S CCs5 DE Lhasa, China
ST188 3535/ CCs DE Hong Kong, China
ST88 3384  AMP-G-E-TE CCs8 DE Lhasa, China
ST88 4162A3  AMP-G-AMC-TE-CIP CCs8 DE Hong Kong, China
——ST25 4062C1 / CCs5 DE Changchun, China
STS 2860  AMP-G-AMC-K-RD CCs DE  Hangzhou, China
STs 4032B2 E-K-TE-DA-CN-TEL-SXT CCs PM Hohhot, China
ST1 3157A1 AMP-G-AMC-S-E CCs DE  Shenyang, China
ST1 4187  AMP-G-AMC-E CCs DE Hong Kong, China
ST15 3534/ CCs DE Hong Kong, China
STIS 4185  AMP-G-AMC-S-E-TE CCs DE Hong Kong, China
] STI15 3560  AMP-G-AMC-E-K-DA-TEL-SXT CCs DE  Changsha, China
STI15 4084  E-SXT CCs DE Changchun, China
ST6 2987  AMP-G-AMC-S-E-K-DA-CN-TEL CCs DE  Changchun, China
ST6 3234B1  AMP-G-AMC-S-E CCs DE Nanjing, China
[sT6 3286B1 / CCs DE  Shijiazhuang, China
STé6 3608  AMP-G-AMC-K-TE-DA CC5 PM  Guiyang, China
ST7 3841  AMP-G-AMC-S-E-K CCl14 VE  Guiyang, China
ST7 4186  AMP-G-AMC-S-K-NOR CcCl4 DE Hong Kong, China
ST7 4135  AMP-G-K-DA-CN CCl4 DE  Macao, China
[ls17 4137  AMP-G-S-K-TE-CN-RD CCl4 DE  Macao, China
ST7 3813 S CcCl4 DE  Shenyang, China
ST7 3488  AMP-G-AMC-K-CN-RD cC14 DE Macao, China
ST72 3532 AMP-G-AMC-S-K-CN-RD CCs PM  Hong Kong, China
ST72 3959  AMP-G-AMC CC5 DE Xining, China
ST72 3363  AMP-G-AMC CC5 VE Lhasa, China
ST72 3762 AMP-G-AMC CC5 DE  Shijiazhuang, China
ST72 3085C2  AMP-G-AMC CCs DE  Yinchuan, China
ST72 4012 AMP-G-AMC-S-E-K-DA-CN-TEL CC5 DE Hohhot, China
ST59 3013 AMP-G-TE CC59 VE  Xining, China
ST59 3939*%  AMP-G-AMC-S-E-K-TE-DA-TEL-FOX-CAZ-FEP (CC59 DE  Zhengzhou, China
ST59 4090A1*% AMP-G-S-E-K-TE-DA-FOX CC59 VE  Changchun, China
ST398 4291A1 AMP-G-AMC-E-K-TE-DA-TEL-CIP-NOR-FOS CC398 VE Lhasa, China
ST398 3838A1 AMP-G-AMC-S-E-K-DA-CN-TEL CC398 DE  Shenyang, China
ST398 4260 AMP-G-AMC-S-E CC398 DE Lhasa, China
ST398 3243 AMP-G-AMC-E CC398 VE Nanjing, China
ST398 3988  AMP-G-S-E-K-TE-DA-CN-TEL-SXT-CIP-NOR CC398 DE  Xining, China
ST398 3186  AMP-G-AMC-E-K-DA-CN-TEL-SXT CC398 DE  Shenyang, China
ST3847 3484C1  AMP-G-AMC Others DE Macao, China
4{ —— ST3595° 3537  AMP-G-E-K-DA-CN-TEL Others DE Hong Kong, China
ST2196 3785  AMP-TE-FOS CC2483 DE  Shijiazhuang, China
ST2196 3788  AMP-G-AMC-S-TE €C2483 DE  Shijiazhuang, China
ST2196 4189  AMP-G-AMC-S-K-TE CC2483 DE Hong Kong, China
ST2196 3886A1 S CC2483 DE  Yinchuan, China
Bl REfmMEXPEIENS EMHMEM MLST S/ LR RESH
Figure 1. MLST minimum evolution tree and multidrug resistance of S. aureus in ready-to-eat foods and

vegetable samples. The tree was built with MEGA seven software using concatenated sequences. ~ indicates MRSA
isolates. ®indicates the novel STs. Delicatessen: DE; Pasteurized milk: PM; Vegetable: VE.
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Table 3.

*3. THEHHOIWER
Results of antimicrobial susceptibility of S. aureus isolates

Antimicrobial agents

S. aureus (n=50)

Resistant/%

Intermediate/%

Susceptible/%

p-Lactams

Ampicillin (10 ug) 82.0
Penicillin G (10 units) 82.0
Amoxicillin-clavulanic acid (30 pg) 64.0
Cefoxitin (30 pg) 4.0
Ceftazidime (30 pg) 2.0
Cefepime (30 pg) 2.0
Aminoglycosides

Streptomycin (10 pg) 46.0
Kanamycin (30 ug) 40.0
Gentamicin (10 pg) 22.0
Amikacin (30 pg) 0.0
Macrolides

Erythromycin (15 pg) 44.0
Telithromycin (15 pg) 20.0
Tetracyclines

Tetracycline (30 pg) 32.0
Lincosamides

Clindamycin (2 ug) 28.0
Sulfonamides and synergistic agents
Trimethoprim-sulfamethoxazole (25 ug) 10.0
Quinolones and fluoroquinolones

Norfloxacin (10 pg) 6.0
Ciprofloxacin (5 pg) 6.0
Quinupristin/dalfopristin (15 pg) 2.0
Phenicols

Chloramphenicol (30 ug) 0.0
Oxazolidinones

Linezolid (30 pg) 0.0
Glycopeptides

Vancomycin ( MIC) 0.0
Others

Fosfomycin (200 pg) 4.0
Fusidic acid (10 pg) 2.0
Rifampicin (5 pg) 8.0
Pansusceptible

=3 Antimicrobial 80.0
=6 Antimicrobial 40.0
=9 Antimicrobial 14.0

0.0
0.0
4.0
0.0
12.0
0.0

28.0
6.0
0.0
0.0

0.0
2.0

0.0

2.0

0.0

4.0

6.0

2.0

4.0

0.0

0.0

2.0

0.0
2.0

18.0
18.0
32.0
96.0
86.0
98.0

26.0
54.0
78.0
100.0

56.0
78.0

68.0

70.0

90.0

90.0

88.0

96.0

96.0

100.0

100.0

94.0

98.0
90.0
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2.3 MLST #1 SCCmec 4%

K FH MLST 51 %) 50 M 4 1 1 43 B bk i A 7 it
e ZREPE BT, JLIRA 14 R R, Hed L
ST3595 Fil ST3847 WFjHT A, FLA%IK ST188
(16.0%) . ST72 (12.0%). ST7 (12.0%)FI ST398
(12.0%). STs Blik—2) ] eBURST #5301,
AR1S 6 Fhve e E & 14R(CC5, CC8, CCl4, CC59,
CC398 fll CC2483), F#N CC5 AY(STL, ST5,
ST6. ST15. ST25, ST72 £ ST188). WK 1 Fii,
Witk MRSA J&TF SCCmeclVa KIH ST Hyh
ST59,

3 Wit

ABFFAE 2015 4 6 J1 % 2016 4F 6 /1, i
T AR 15 AR A B RN B S 4
PR J AT, BTG YRR 9.3%, Hdh ki TS
Ykl , h16.3%, 5 2011 4F 12 J1 % 2014 4 5
e 3 R B 35 Y R A 5 SR AH BT (12.5%) 1,
{HL 55 T 4 [ (6.0%) A2 Fiti 1= (7.0%) % B2 £ & ) di
W s, WISYOKEER, A R R A
T T BHPAEAE A - 2575 YL K -2 8 40 MPN/g
DAL, RisEASEHRITME A ER . ARE
AR BB U5 G Y T R IR IR AR B ORI A
B, R R SRR R S 5 R il bR R
TET) #8545 1T A 5 ST e Tt IR i W s 1
dn T3l AR eh RS T I RUAE s e B AR AR
B

SR LU BREAE AR ik fE
B S ELZRR IR 2, Wb E RNz
R, JCRE N T 4 R G 24 3 R KR 25 3
YR ARAS O ARG A 4 A8 T 43 B R X Y P A
T B 2 MBS0 G b - o 7 24 PR B A 2R A v i 24
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R, XGRS AT AR E R S
AR A T I ot SRR OV v B A R A
B PO YR B R DA = R R
T 25 R 5 R R — 3, X T RR S IR &8
TEBUIERE R 1A o A5 RIINT 6 Rl DL I
oA E it 25 09 B kA 40.0%, WEE TEN
Yang 2535 B £ 54 (12.9%) & Zhang 252005} 44
B (10.3%) BRI 25 5 . 3R A WF 58 R 4 s G
PREEAH MRSA [ Z HTii 2% 8 88.4%°Y, (i
W5 B VR 4 TR 40 i PR 1 22 S 2 P T R 2 ik
F 64.0%, FEMZEM LY, W E B AT 24 5L
DRI S W b 345 R R 00 D o A 4 il - i
PrAE R E R, XX E s B
7S AR, BT LA BB T 25 A FLRE R
ATy 7 R T 25 BT AE 2R 25X A T A R R g B

TEAE A S P & K — Pk MRSA
¥, ¥ MRSA-ST59-IVa, %KM E LR EEG
VI, Ak T A A X AL R, TR AT &
Bz JR TR AR A R | e ot i A 9% A5 0 TP A
M F 5 MRSA % ST59-1Va 222 A48 ET A
I8 AT RM] STS9 Bl Tk E MRSA T #
FATRLRN P LR R R itk — 2
AW . %46, Hung Z:8%F CC59 (ST59 #il
ST338 %)Mt fe b st B, CC59 [H#k1%
—SERLFCIF M i 1 H 240 Kk g 3 09 3
PEo ARSI SE PR 1 MRSA 43 B bk
Syolxt 12 FpoRn 8 Ak Ry, HsE
MRSA 43 BT s ) 6 B B- NIk piA R
W24 o W] WA Sy B R e B B AL R
WS B 2 B P I F BRI

ST188 fil ST72 J& T CC5, EAM I KB+
ST AL, SHFTES LT ik SR .
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LR B -2 25 AR T B 24 5,
Bl ST188 HY-F-1i 255/ N 3 Fpgii 4 = . Song
2N G BT I A N T S E 5 YL ST188
B, ZBNTE R AP AR B — S [ R h A 5 R
A AP ST72 g [ 32 B AT R B
B, 51 A Wt 0 A A A A P, it L
TG WFoT 3 & ST72 Rl s 2 Fhis Jy 3L R 1T,
e, frihiR ST188 il ST72 BIN[ AELA I 2ot
FIRTEI G . S48, ST3595 HI ST3847 &AM
FERILMPIRNET ST B, I AR (57 0 ¥ M A RO
aroE, RO T b 2 IR A AMIE R #E
FEJIRSE I, A A BN HAE RGO . BUR TS
TEHFA TR A .

AW R G T K E 15 MR R &
BB SRE h S EE YR, WP ER T
M 2505 | 5% Z e SE RAVRIR G RIRHIE,
B U 9 BT P XSS TEU AR 43— B R AR AL T A

Z % M

[1] Liu XM, Chen Y, Fan YX, Wang MQ. Foodborne diseases
occurred in 2003-report of the national foodborne diseases
surveillance system, China. Journal of Hygiene Research,
2006, 35(2): 201-204. (in Chinese)

XIFEHE, PR, BEACHE, £, 2003 45 Hh iR 2
RE W FER 3T, TABFSE, 2006, 35(2): 201-204.

[2] Marston HD, Dixon DM, Knisely JM, Palmore TN, Fauci AS.
Antimicrobial
Medical Association, 2016, 316(11): 1193-1204.

[3] Zzhang QQ, Ying GG, Pan CG, Liu YS, Zhao JL.
Comprehensive evaluation of antibiotics emission and fate in

resistance. The Journal of the American

the river basins of China: source analysis, multimedia
modeling, and linkage to bacterial resistance. Environmental
Science & Technology, 2015, 49(11): 6772-6782.

[4] Bhattacharyya D, Banerjee J, Bandyopadhyay S, Mondal B,
Nanda PK, Samanta I, Mahanti A, Das AK, Das G, Dandapat
P, Bandyopadhyay S. First report on vancomycin-resistant

[5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

Staphylococcus aureus in bovine and caprine milk. Microbial
Drug Resistance, 2016, 22(8): 675-681.

Saunders NA, Holmes A. Multilocus sequence typing (MLST)
of Staphylococcus aureus. Methods in Molecular Biology,
2007, 391: 71-85.

Chuang YY, Huang YC. Molecular

community-associated

epidemiology of
meticillin-resistant ~ Staphylococcus
aureus in Asia. The Lancet Infectious Diseases, 2013, 13(8):
698-708.

Lim KT, Yeo CC, Suhaili Z, Thong KL. Comparison of
methicillin-resistant and methicillin-sensitive Staphylococcus
aureus strains isolated from a tertiary hospital in Terengganu,
Malaysia. Japanese Journal of Infectious Diseases, 2012,
65(6): 502-509.

Yang XJ, Zhang JM, Yu BS, Wu QP, Guo WP, Huang JH, Cai
SZ.  Prevalence  of

Staphylococcus  aureus  and

methicillin-resistant ~ Staphylococcus aureus in  retail
ready-to-eat foods in China. Frontiers in Microbiology, 2016,
7: 816.
Ministry of Health, PRC. GB 4789.10-2010. Food
microbiological examination: staphylococcus aureus. Beijing:
China Standard Press, 2010. (in Chinese)

He A RIEHIE T4 3. GB 4789.10-2010 £ fh 2 4 5
bR B BUEYER T SR AEAREGR. dtat: P
FEl AR fiE Y AiAt, 2010.

Clinical and Laboratory Standards M100-S25.

Performance standards for antimicrobial susceptibility testing;

Institute.

Twenty-fifth informational supplement. Wayne, PA: CLSI,
2015.

Zhang KY, McClure JA, Elsayed S, Louie T, Conly JM. Novel
multiplex PCR assay for characterization and concomitant
subtyping of staphylococcal cassette chromosome mec types |
to V in methicillin-resistant Staphylococcus aureus. Journal of
Clinical Microbiology, 2005, 43(10): 5026-5033.
Baumgartner A, Niederhauser 1, Johler S. Virulence and
resistance gene profiles of Staphylococcus aureus strains
isolated from ready-to-eat foods. Journal of Food Protection,
2014, 77(7): 1232-1236.

Kim NH, Yun AR, Rhee MS. Prevalence and classification of
toxigenic Staphylococcus aureus isolated from refrigerated
ready-to-eat foods (sushi, kimbab and California rolls) in
Korea. Journal of Applied Microbiology, 2011, 111(6):
1456-1464.

Baumgartner A, Niederhauser 1, Johler S. Virulence and

http://journals.im.ac.cn/actamicrocn



322 Dongli Rong et al. | Acta Microbiologica Sinica, 2018, 58(2)
resistance gene profiles of Staphylococcus aureus strains One, 2014, 9(2): €89235.
isolated from ready-to-eat foods. Journal of Food Protection, [23] LiJ, Wang LJ, Ip M, Sun MJ, Sun J, Huang GY, Wang QC,
2014, 77(7): 1232-1236. Deng L, Zheng YJ, Fu Z, Li CC, Shang YX, Zhao CG, Yu SJ,

[15] Tango CN, Hong SS, Wang J, Oh DH. Assessment of Yao KH, Yang YH, Shen XZ. Molecular and clinical
enterotoxin  production and  cross-contamination  of characteristics of clonal complex 59 methicillin-resistant
Staphylococcus aureus between food processing materials and Staphylococcus aureus infections in Mainland China. PLoS
ready-to-eat cooked fish paste. Journal of Food Science, 2015, One, 2013, 8(8): €70602.

80(12): M2911-M2916. [24] Geng WJ, Yang YH, Wu DJ, Huang GY, Wang CQ, Deng L,

[16] Stefani S, Goglio A. Methicillin-resistant Staphylococcus Zheng YJ, Fu Z, Li CC, Shang Y X, Zhao CG, Yu SJ, Shen XZ.
aureus: related infections and antibiotic resistance. Molecular characteristics of community-acquired,
International Journal of Infectious Diseases, 2010, 14 Suppl methicillin-resistant Staphylococcus aureus isolated from Chinese
4: S19-S22. children. Pathogens and Disease, 2010, 58(3): 356—-362.

[17] Jamali H, Thong KL. Genotypic characterization and [25] Qin Y, Wen FQ, Zheng YJ, Zhao RZ, Hu QH, Zhang RL.
antimicrobial resistance of Listeria monocytogenes from Antimicrobial resistance and molecular characteristics of
ready-to-eat foods. Food Control, 2014, 44: 1-6. methicillin-resistant Staphylococcus aureus isolates from

[18] Xie TF, Xu XK, Wu QP, Zhang JM, Cheng JH. Prevalence, child patients of high-risk wards in Shenzhen, China.
molecular characterization, and antibiotic susceptibility of Japanese Journal of Infectious Diseases, 2017, doi:
Vibrio parahaemolyticus from ready-to-eat foods in China. 10.7883/yoken.JJID.2016.328.

Frontiers in Microbiology, 2016, 7: 549. [26] Hung WC, Wan TW, Kuo YC, Yamamoto T, Tsai JC, Lin YT,

[19] Xu XK, Li CS, Wu QP, Zhang JM, Huang JH, Yang GZ. Hsueh PR, Teng LJ. Molecular evolutionary pathways toward
Prevalence, molecular characterization, and antibiotic two successful community-associated but multidrug-resistant
susceptibility of Cronobacter spp. in Chinese ready-to-eat ST59 methicillin-resistant Staphylococcus aureus lineages in
foods. International Journal of Food Microbiology, 2015, Taiwan: dynamic modes of mobile genetic element salvages.
204: 17-23. PL0S One, 2016, 11(9): e0162526.

[20] Zhang LL, Li YC, Bao HD, Wei RC, Zhou Y, Zhang H, Wang [27] Song MH, Bai YL, Xu J, Carter MQ, Shi C, Shi XM. Genetic
R. Population structure and antimicrobial profile of diversity and virulence potential of Staphylococcus aureus
Staphylococcus aureus strains associated with bovine mastitis isolates from raw and processed food commodities in
in China. Microbial Pathogenesis, 2016, 97: 103-109. Shanghai. International Journal of Food Microbiology, 2015,

[21] He WQ, Chen HB, Zhao CJ, Zhang FF, Li HN, Wang Q, Wang 195: 1-8.
XJ, Wang H. Population structure and characterisation of [28] Song QF, Zhu ZH, Chang YZ, Shen XY, Gao H, Yang YB.
Staphylococcus aureus from bacteraemia at multiple hospitals Prevalence and characteristics of enterotoxin B-producing
in China: association between antimicrobial resistance, toxin Staphylococcus aureus isolated from food sources: a particular
genes and genotypes. International Journal of Antimicrobial cluster of ST188 strains was identified. Journal of Food
Agents, 2013, 42(3): 211-219. Science, 2016, 81(3): M715-M718.

[22] QuTT, Feng Y, Jiang Y, Zhu PQ, Wei ZQ, Chen Y, Otto M, Yu [29] Shin E, Hong H, Park J, Oh Y, Jung J, Lee Y. Characterization

YS. Whole genome analysis of a community-associated
methicillin-resistant Staphylococcus aureus ST59 isolate from

a case of human sepsis and severe pneumonia in China. PLoS

actamicro@im.ac.cn

of Staphylococcus aureus faecal isolates associated with

food-borne disease in Korea. Journal of

Microbiology, 2016, 121(1): 277-286.

Applied



FAMAE | Y44, 2018, 58(2) 323

Prevalence, antimicrobial susceptibility, and genetic
characteristics of Staphylococcus aureus from retail ready-to-eat
foods and vegetables in some regions of China
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Abstract: [Objective] To investigate the prevalence, antimicrobial susceptibility, and genetic characteristics of
Staphylococcus aureus from ready-to-eat foods (stewed meat, roast, salad and pasteurized milk) and vegetables
from 15 representative cities of China and to provide baseline information for effective tracing S. aureus source and
controlling food contamination. [Methods] All samples were subjected to qualitative and most probable number
(MPN) analysis for S. aureus according to the National Food Safety Standard-Food microbiological examination: S.
aureus. Antimicrobial susceptibility of all isolates was evaluated using the Kirbye-Bauer disk diffusion and mecA-
positive isolates was obtained by PCR. The sequence types of S. aureus were performed via multilocus sequence
typing (MLST). [Results] In total 540 food samples, 9.3% (50/540) were tested positive for S. aureus, of which the
most polluted foods were stewed meat (16.3%, 30/184) followed by roast (9.2%, 6/65), and vegetable showed
lowest prevalence (4.0%, 6/150). Most probable number (MPN) analysis showed that 62.0% samples were ranged
from 0.3 to 1 MPN/g, and three samples exceeded 110 MPN/g. 82.0% isolates were resistant to ampicillin and
penicillin G, and 64.0% isolates were multi-drug resistant. In addition, the mecA-positive isolates were both
belonged to the SCCmeclVa subtype using staphylococcal cassette chromosome mec (SCCmec) typing.
Furthermore, 14 sequence types (STs) were obtained by MLST, including two novel STs (ST3595 and ST3847).
[Conclusion] The general multi-drug resistance exhibited by S. aureus was still the most serious issue of common
concern, which posing a health risk for consumers. In addition, the antimicrobial susceptibility of S. aureus was
highly associated with STs. Therefore, it is necessary to provides scientific data for further analysis of epidemic
trends and risk assessment of bacteria prevalent in foods.
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