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Analysis and evaluation of microbial contamination of retail ready-to-eat foods
in Shanghai from 2016 to 2020
SONG Xia, XU Biyao, CAI Hua, LUO Baozhang, QIN Luxin, LIU Hong
(Shanghai Municipal Center for Disease Control and Prevention, Shanghai 200336, China)

Abstract: Objective To verify the potential food safety hazards and provide a scientific basis for risk assessment, risk
management and food safety standards formulation of ready-to-eat (RTE) food in Shanghai. Methods From 2016 to 2020, 10
521 food samples of 20 kinds of RTE foods were collected in Shanghai. A series of qualitative or quantitative detection of two
hygienic indicator bacteria and six pathogenic bacteria, including the aerobic plate count (APC) , Escherichia coli (E. coli)
count, Vibrio parahaemolyticus (V. parahaemolyticus) , Staphylococcus aureus, Diarrheagenic E. coli, Salmonella spp. ,
Bacillus cereus (B. cereus) , and Listeria monocytogenes (L. monocytogenes) were conducted. and the correlation between
them was analyzed. Results The highest average APC count of cold rice noodle products, salad and Chinese salad were
(5.13+1.43)1gCFU/g, (4.56%1.13)1gCFU/g, (4.26+1.75)1gCFU/g, and the E. coli count were (1.20+1.00) 1gCFU/g,
(1.47+1.41)1gCFU/g and (1. 18+1. 06)1gCFU/g. The positive rates of L. monocytogenes in cold pot skewers, salad, Chinese
salad and cooked meat products were relatively high (6.27%, 3.36%, 2.71% and 2.69%, respectively). V.
parahaemolyticus was only detected in three categories, including 3. 65% of raw animal aquatic products, 2. 58% of Chinese
salad and 0. 42% of cooked meat products. The positive rate of B. cereus in rice noodle products was 7. 51% , which was
significant higher than sushi, whose rate was 0. 53% (P<0.05). The APC level was positively correlated with the E. coli
count (P<0.001) and the positive rate of foodborne pathogens (P<0.05). Conclusion Raw food, salad, sandwich and
other RTE foods without further heating had the highest level of hygiene indicator bacteria and foodborne pathogens, which

indicated a high risk of foodborne disease which should be the focus of prevention. There was a positive correlation
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between the average APC level and the positive rate of foodborne pathogens in solid RTE foods.

Key words: Ready-to-eat food; microbial contamination ; foodborne pathogens; risk monitoring; food safety

il 2 2 e A R 0 G E A E R A L A
() L, b T ply T 28 AR i R R R R Y
AR A 3 T ZR B, AR AP AR R, 40% L
BN A AR S R >3 K AE 18~30 % AR IR
A, L R 3k 80%" o 3 Ao Y 3 A TRCPR T R S
0 R A B A T g 5 e IR A R B A OG G
R A P SE RO TS R A R, O
0L, Gl W s G 1 0 RE B B R I T AR
TRAT Ml 54 AR R 0 D i IR A i R KU o [ PN A R
T VRIT A RIERE B Z2 A [ 268 20 R Er £
=R AR P Al S B TR BN R TS
e o]k Ok B B Y h R R AR
PR v A R R A R A TLAE 45 7R RN
FLREEOW , (H 2 2 S MR b 32 M G B TR A G R
Yois Qe Ol B AR . FETR I, ik IX 2014 4F
WA T s R ) B AR 1) AR B R )
BV Er £ i B B W BR R BEAT TORLE o 2021 AR R AR
10 CR i 22 4 T 28 b o HOHE BIVED £ o v S0 TR
), X IR B R BOW R AR R AT T HLE
BT b o 8 4 R i 95 R By BIDEE B A T AR 4 S T
77 TG i AR A B E o AR ST M L T 20 AR DR
B PR K BB R R A R R 2 R T A R
R MY T ECRRT L B 98 IO OICBR  P 2 T  L
0 48] 7 BR T B RE ZF AT T CBUE KR R A IR 6
TSSO T B E B FUE VRS eOKCF SRS AN BT
B RIE R A T AR B, Ry S IRl B XIS 1 T
e B, 2 o oK ot [ PN A BTl AR O A o 1)
ERMSE .

1 MME5FE
L1 FEAORTE

FEAORIET 2016—2020 4 BT 16 4~1X 20 K
R AILAS) A 46 16 A DX 9 T B 4 i oty | g T
o 2 W B G 36 R AR B 5 e v K R A B Y B AR
7K =I5 T 8 IF (08 ) A v R IR 45 R A )
VR P SR R F . 4% B 2016—2020 4F
ClEl R B T Yo RN 35 R 28 XU 0 T )
E ISR T 0k AR TN A A b ey A A
WE, 2T 16 DX IEFTHAE . I A & 5Ok
I AE FIVE B O B AL B Y b R R R
3K Yy T RV AR B A P AL R AR B R R T
FET R G DL BN W S A S £ R A
HoRET 2025 10 521 FRES .

1.2 Ky ik

FE 53 I8 2016—2020 4E 19 CE R £ 0I5 4 f
A5 DA KU T A A ) o B A T i)
AT SR R R Ay IRETHEL P T IR LRI
I VST B 2R R TR BUE K IR A QR L 4 B
0 7 BR A SRR 2F R T B R A L B R SR
1.3 Geil2eothr

W FH Microsoft Excel 2010 . SPSS 22. 0 %4 (IBM
ON FD) R GER AT B G AT o T A
S5 DL 0T BB (E Y R DU 45 S R R R R 8
1/2 K BRAE ARG R SF B . Y A
5 Iy 22 50 B, 6T 0 4 LA R i 1 2 5 AT R
FE BRI, 2 RO A 55 ] Levene s K230 47 J5
ZFHWRE  EHEARFHHRT R Cames—
Howell %56, F W) HL R ) Y K5, R ] Pearson #H
Ktk RE BT A B A OCME DL P<0.05S =R A
Gt L

2 H#R
2.1 DAEFE bR A B IR B0 T A i YK oF

KRR VE R B 1S RPED B R, B <
5 1gCFU/g, ¥ H B W B & 5 40 50l v Hi (4. 56+
1.13)1gCFU/ g fif # 5 8k 1t (4. 30£1.23) 1gCFU /g
R FE SR (4. 2621, 75)1gCFU /g, KR 7 K
THECA B 7K T 35 8 1 B £ 1wl a3 5 R b (1. 47+
1.41)1gCFU/g A i HE 32 (1. 18+1. 06) 1gCFU /g,
A (1. 15+1.17)1gCFU/g($2 1)

B 7 N [ | O = W £ 7 N T R R 2 2 N
At 9 T 7% S B R I 1 A IR T O = 5k 5. 13+
1.43.1.20+1. 00 1gCFU/go X = K1 il /i 22 13
{H AT Levene’s 7 2237 MER 4 , o /m £ B AR FF
(P<0.05) ; 1 7% B 50 5 F=833.01, P<0.05, K%
B IR F=115. 94, P<0. 05, 4 % {54 %
BRI YIME F=3. 629, P<0. 05, i ¥ 25 f A7 3 4 (H F=
28.54,P<0. 05, =2 K I il 5 1Y & B 45 R AN 2
2 — Bl ] Games—Howell 25 )5 ¥ 36 %F = 2K {8
HEAT PO, W = 2K T A TR I SR R i R
A LGB T B0 3 (B 45 AN A R (P<0.05) o K T il
f A Vs BB K 5 A IR T RO A B Pk e e Tk
O I Sm TARZ RS IS . BUFE R IE 0 25 11 I
FE 2R AR B 2 2 TC B3 25 5 (P>0.05) (A &
2P TR (P<0.05) , = 2K T il 4 ¥ o



2016—2020 4F - ¥ 113 11 85 B 6 i A W s e R 00 o iy SO — R E L 55 —769—

1 2016—20204F [ 1 i B W& & 5 b A $5 7 1A B B U B0 1 8 |75 Y 7K F/(1gCFU/g)

Table 1  Quantitative contamination levels of hygienic indicator bacteria and foodborne pathogens in RTE foods in Shanghai from
2016 to 2020 (1gCFU/g)
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Table 2 The positive rates of major foodborne pathogens of RTE foods in Shanghai from 2016 to 2020
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Table 3 Hygienic indicator bacteria and positive rates of pathogenic bacteria for different kinds of RTE foods
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Table 4 Correlation analysis of hygiene indicator bacteria, the pathogenic bacteria’s positive rates of sample, and the frequency of

positive detection of different kinds of solid foods
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