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Analysis of microbial contamination monitoring results of stinky tofu in
Yunnan in 2018
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ABSTRACT: Objective To understand and analyze the microbial contamination of stinky tofu in Yunnan province
and its potential risks. Methods Totally 384 samples of raw or cooked stinky tofu were collected from markets, retails
and restaurants stages in Yunnan province. The microbial indicators such as Escherichia coli, Staphylococcus aureus,
Bacillus cereus, Salmonella and Proteus were monitored and analyzed. Results The positive rates of microbial
contamination and food-borne pathogenic bacteria were 49.74% (191/384) and 27.86% (107/384). Among which the
unqualified rates of Escherichia coli, Salmonella, Staphylococcus aureus, and Bacillus cereus were 25.78% (99/384),
0.52% (2/384), 0.26% (1/384), and 1.30% (5/384), respectively. The positive rate of Proteus was 21.88% (84/384).
There were significant differences in the positive rate of microbial contamination between raw and cooked stinky tofu
(P<0.05). Conclusion There is a high risk of microbial contamination in stinky tofu in Yunnan province. The
administrative departments should strengthen supervision and accelerate the formulation of food safety standards to
prevent and control foodborne diseases.

KEY WORDS: stinky tofu; microbial contamination; food-borne pathogens

HEBEVER: AU, B FALRW, FRMFE I AR . A XU I 5 i 24 . E-mail: 780187842@qq.com
*Corresponding author: YANG Zu-Shun, Associate Chief Technician, Center for Food Safety and Nutrition Research, Yunnan Center for
Disease Control and Prevention, Kunming 650022, China. E-mail: 780187842@qq.com



4310 B2 A TR R I 2 e

12

0 5l

RGBEA mm NRESMEEG Nz, ETT, i
K AbE. IR G RN A %, LB, Bk,
MANEER RZARE, EBDS5E, s ERRA
R PSRRI L2, & S KM FE KR,
GBI P BN BEORRSE, ARG & RIR
Al o FRIR T 2RI BRI, ERAE R | B
il MELOBE. B ke, MR RE . AR ORIR. Ik,
WS, REEEEARE . J M & SR
PT5, R LA S /N beis R s 22

R GIBE ML R AT R 227 A —E B M o . it
b, PRI B R KR, AR sk, 6
B INIEIRAT o Gy W5 | A W, WA AE S I A i
AR SR R E R, xRS R ayhid . A
BT, DR 578 A AR O 9 6] 5 B i 2 A ofE, ) L LI AR
TS G S B 2 A VAR B BB D, B RS T REAT
TE (O B 7 e S B DR B0 R A S Rt o [, AR AT
TN BE NAR AT . F8 A IR AT AT KA I
W, R RA R e R ERTE . IR AT R
UITRE . AT B AF R E PR AR AT e 04T, DL T %
TR 2 P 5 S I VP £ ot A 0 e o PR 1 47 e A o A
RO, KRB R, i IT R A X
B PG . XU PUE | £ i 22 R DT RIR IO S X R
P SR R 2

1 MR5R%

L1 &5 F

VITEK 4 F 3l iR W) 56 5E 2 58 (i [ A i LR 2
r]); Autoflex speed K54 BIEOGE I/ 12 RATIN ] B35
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1.2 SEWHE
1.2.1 FH&kRR

2018 4EER — SR =R, fam A 16 Mg
Bl #ilil] HF U (Centers for Disease Control and Prevention,
CDO)E 44 DA B DCREA: | Al 2 SR IE 384
1, FRARALFEA ST | T S/ Iz I 55 3 18 A TRER Y
FIRE it
.22 #m7ik

HIMTT9 CDC 570 R B A i 23 51T e R
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Table 1 Criteria or basis for determination

W5t 5 HIE (H FIE bR UEE 5 SIS A

PN/ <100 CFU/g 0e)

4 H0 AT ER A <1000 CFU/g elle) il (CEAVHER S REE5]) (2014 4RI TTA))

UL 2 A < 100000 CFU/g O® ®m“2§;§5£5?§g§iggﬁiiﬁiiﬁmﬁ>
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XiF 384 A BT SRR A EA T A s Y T, R AR R
h 27.86% (107/384), Hh KImies QI & Al A G
KON 25.78% (99/384), fe KMH N 4.0<10" CFU/g., A 1 #E
A O AR SO 2.7x10° CFU/g A 5 WREARIERE
FEMFFEITHEL > 1.0x10° CFU/g, B K{E N 4.2x107 CFU/g.
VIR BE RN 0.52% (2/384), F5R L% 2.

R2 W8 EZHRIBHEYSREMNERLDR
Table 2 Summary of microbial contamination detection of
stinky tofu in Yunnan in 2018

22 4 RRIBEBREDMSEENE

X LA S G AN T B 2GR SR R g R, R
WA B G A s e bn e 2R 2 A B S Y 4 5,
(R R S ISR ZE A R R S TR G, Hp
1 {32 B S R 2 IAF R8> 10° CFU/g. 45834
Br, 4. AR GEHMAYTERELRERAESITHEXL
(*=14.849, P<0.05), W3 3.
23 FEMRBEDTERELER

16 A W25 R W], R K R A [
B %N 30.20% (0%~70.83%), 4 (AT ATER 174
K A 0.52% (0%~8.33%), BEFEZE MIAT B8 B - 3948 H R
K 7.29% (0%~25.00%), VW11 ECH P25 H R 0.52%
(0%~4.17%), 22 JE +F W M °F ¥ & i % 21.88%

oA PHEERFARAC BAERS HoR0e AEHER%  (0%~70.83%), A [ Ho M B2 19095 B A th 7K SF- 77 26 2% 52,
K354 A 116 30.20 25.78(99/384) W34,
FRAMIE o 052 026OBED s 4 TR AR R,
B, T2 AR RN 1, 53 /N T B B £V S
DI 2 052 OS2 e IR, N 49.25%, G oA O R /7
ASTAF T
A B 2188 R, SR 127790 15.63% (% 5). AEARDOREER T
S R 108 213 2088589 eSO R H RS B R X (2,97,
B EWTE R 191 49.74  27.86(107/384) P=0.085).
F3 4. RERIGREDSRONIER
Table 3 Microbial contamination detection of raw and cooked stinky tofu
G B % BHPEEAE 5 S50 (PH A4 2R/ %)
BeshR  Reggce R
(RIPERP0)  RpmamfE  SMEAMERE  WSHEIRIFE WIS WRHE 2 P
R J 271 152(39.58) 107(39.48) 2(0.74) 8(2.95) 2(0.74) 67(24.72)
14.849 0.0001
ARTE 113 39(10.16) 9(7.96) 0(0.00) 20(17.70) 0(0.00) 17(15.04)

®4 TETEMMNREFHMEDSEENER

Table 4 Microbial contamination detection of stinky tofu in different regions in Yunnan

- B i 50 (P 255 %) R B A

KRBSEARE  SROUHRE SRS DIIRE DR (i /%)

A 24 14(58.33) 0 1(4.17) 0 7(29.17) 8(33.33)

i35 24 10(41.67) 0 3(12.50) 0 3(12.50) 5(20.83)

Fi& 24 14(58.33) 0 1(4.17) 1(4.17) 2(8.33) 4(16.67)

L 24 0 0 0 0 17(70.83) 17(70.83)

I 3 24 0 0 1(4.17) 1(4.17) 16(66.67) 17(70.83)

YL 24 0 0 0 0 0 0

L 24 10(41.67) 0 4(16.67) 0 4(16.67) 6(25.00)

e 24 17(70.83) 0 2(8.33) 0 5(20.83) 7(29.17)
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= 4E)
- PR SRR (PR /%) SR
KGBRAEE  SROEMRE SRS BIRE RS (i Fe/%)
A e 24 7(29.17) 0 6(25.00) 0 7(29.17) 13(54.17)
ART| 24 9(37.50) 0 6(25.00) 0 16(66.67) 20(83.33)
il 24 4(16.67) 2(8.33) 2(8.33) 0 6(25.00) 8(33.33)
fi 4l 24 9(37.50) 0 1(4.17) 0 0 1(4.17)
KL 24 0 0 1(4.17) 0 1(4.17) 2(8.33)
(Y 24 12(50.00) 0 0 0 0 0
I 24 0 0 0 0 0 0
BN 24 10(41.67) 0 0 0 0 0
&t 384 116(30.20) 2(0.52) 28(7.29) 2(0.52) 84(21.88) 108(28.13)
x5 FTRAXRHFYREBRIBEMBUFRERNIER
Table 5 Food-borne pathogens detection of stinky tofu of different sampling stages
SR Hh 1 S A FE i HC T SR A B /% BT PR RE A PR #4/%
BRI 114 29.69 39 34.21
KRB 47 6 12.77
i Sk e w2 67 33 49.25
iR BZiNF] 270 70.31 69 25.56
FA T /RIS 32 5 15.63
i SUELIZA 9 3 33.33
KA 229 61 26.64
& it 384 100.00 108 28.13

25 FAREIFDPRERFEMBEREQNE
FERCRAEE PRSI =, =5, HpE—F
BERESL G R 42.71% (164/384), E0 @ FH PR A 2k
24.39%; S5 ARSI 57.29% (220/384), BRI
FHAPERS 20 30.91%, LG8, AIRIZEBERFE R IEE
FUR K F 22 F G E L (7=1.975, P=0.160).
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R ALV ETS UL

R 35 i FC TR AR AR U W 0 Hp S8 75 AT 48 v PR R o o
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