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Inspection of pathogenic bacteria in food and analysis of epidemic strains in Ningbo
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Abstract:; Objective To study the contamination of pathogenic bacteria in food and their resistance to antibiotics, and

to find the dominant epidemic strains in Ningbo. Methods

Direct separation and culture enrichment were both used for

pathogen isolation. The identification of bacteria was performed by Vitek 2 compact and APl method. Sub-typing of

bacterial was performed by serology and PFGE. Antibiotics resistances were tested by Kirby-Bauer method. Antibiotic

resistance genes were detected by PCR. Results 7 categories and 12 kinds of bacteria (2 331 strains) were detected from

6 812 food samples. Most of them were pathogenic Vibrio,

the second prevalent was Salmonella, and the third was

Aeromonas. Vibrio parahaemolyticus was the major epidemic foodborne pathogenic strain in Ningbo. The detection rate had

significant difference (P <0.01) compared to other pathogens.

10 serum groups and 29 PFGE types were identified, in

which 06 and O5 serum groups and type 1 of PFGE were the dominant epidemic. Pathogenic bacteria detected were

sensitive to most antibiotics. There were three Aeromonas strains which were resistant to multi-drug with aacc genes.

Conclusion

Foodborne pathogenic bacteria in Ningbo were various. All categories of pathogenic bacteria had their

dominant epidemic strains, while Vibrio parahaemolyticus was the major contributor of foodborne diseases. Serotype and

PFGE typing of bacteria could be applied to find their dominant epidemic strains, but either of them had certain limitations.

The broad-spectrum antibiotic treatment was effective for foodborne bacterial illness.
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Table 1  Regional distribution of pathogens detected
in food in Ningbo

0 g A Kb By KRB Bk K th %/ %
BB 523 132 7.68(523/6 812)
AR 604 169 8.87(604/6 812)
7Lk 719 258 10.55(719/6 812)
M 742 283 10.89(742/6 812)
FH 632 176 9.28(632/6 812)
e 507 145 7.44(507/6 812)
HE 470 122 6.90(470/6 812)
AUk 785 312 11.52(785/6 812)
Z1k 530 146 7.78(530/6 812)
T 662 286 9.72(662/6 812)
21 638 302 9.37(638/6 812)
it 6812 2331 100. 00 (6 812/6 812)

B R P EIORE B R

Table 2 Distribution of seven kinds of pathogenic bacteria in different food

Kz 0y (R / % )

e b e St o Ho PEsT . A
/1 VI e E
BRTA I T T R TR FF 18
72 3525 8(0.23) 1760(49.93) 36(1.02) 120(3. 40) 15(0. 43) 0(0) 0(0)
IR IK = b 169 2(1.18) 20(11.83) 2(1.18) 26(15.38) 0(0) 1(0.59) 0(0)
R 825 30(3.64) 16(1.94) 80(9.70) 8(0.97) 20(2.42) 0(0) 3(0.36)
e 350 10(2. 86) 8(2.29) 28(8.00) 0(0) 0(0) 0(0) 0(0)
P 3 486 8(1.65) 3(0.62) 50(10.29) 2(0.41) 4(0.82) 0(0) 0(0)
2 95 6(6.32) 0(0) 12(12.63) 0(0) 0(0) 0(0) 0(0)
R Wl 7 185 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
e 67 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
B URIK 147 2(1.36) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
g 113 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
oy 167 0(0) 0(0) 0(0) 8(4.79) 3(1.80) 0(0) 0(0)
B 350 16(4.57) 3(0.86) 0(0) 0(0) 0(0) 0(0) 0(0)
XL 171 10(5.85) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
W 162 0(0) 1(0.62) 0(0) 0(0) 0(0) 0(0) 0(0)
2.2 IfLyESR 4 208 BRYD T B LT 43 BN
550 ¥ &l {ﬁ. 1 M IR Tg“ K& #1 M\ %. WA s 3%k B Table 4  Serotype distribution of 208 Salmonella strains
50 Bk 3o 10 AL BE WL 35208 RO ITE G MR R T R
. e s R HrH
15 AN yE R, DL 451 BREBHE VAR G 2a B0 R 30 @ b 3
3 BRESTERIAFF B A 2 #k 0119 .1 #k 0128, e b 6 Y 12
W] 5T 44 18 A A S 8
223 550 k] i IR i S A BEA ) i 13
Table 3 Serotype distribution of 550 strains of V. parahaemolyticus Pepm 12 HIRLESS 8
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Figure 1  Electrophoresis result of pathogenic bacteria K 2,
with resistance gene positive
#S WHROOPTARGHOIARETR (%)
Table 5 Antimicrobial sensitivity results of 7 kinds of pathogenic bacteria
BUAER AR R I PR I T WIE SR ] BRI E W EMARE PSR
(n=760) (n=208) (n=164) (n=1) (n=3) (n=92) (n=42)
S TG bR 50.79(386/760)  57.69(120/208)  82.93(136/164) 100(1/1) 66.67(2/3)  10.87(10/92) 11.90(5/42)
SAETAM/AFEE  0.00(0/760) 0.00(0/208) 18.29(30/164) 0(0/1) 0.00(0/3) 0.00(0/92)  0.00(0/42)
DAL N 0.00(0/760) 54.33(113/208) 3.66(6/164) 0(0/1) 0.00(0/3) 28.26(26/92) 0.00(0/42)
S 761 na whfe 0.00(0/760) 0.00(0/208) 3.05(5/164) 0(0/1) 0.00(0/3) 0.00(0/92)  0.00(0/42)
S 0.00(0/760) 0.00(0,/208) 1.83(3/164) 0(0/1) 0.00(0/3) 0.00(0/92)  0.00(0/42)
S 7 0.00(0/760) 0.00(0/208) 0.00(0/164) 0(0/1) 33.33(1/3) 0.00(0/92)  0.00(0/42)
S A bE 0.00(0/760) 0.00(0/208) 1.83(3/164) 0(0/1) 0.00(0/3) 0.00(0/92)  0.00(0/42)
T e 1 0.00(0/760) 0.00(0/208) 0.00(0/164) 0(0/1) 0.00(0/3) 0.00(0/92)  0.00(0/42)
Sl 0.00(0/760) 0. 00(0/208) 2.44(4/164) 0(0/1) 0.00(0/3) 1.09(1/92)  0.00(0/42)
Pk 0.00(0/760) 9.13(19/208) 0.00(0/164) 0(0/1) 66.67(2/3) 0.00(0/92)  0.00(0/42)
WA Ok & AL 0.00(0/760) 5.29(11/208) 1.83(3/164) 0(0/1) 0.00(0/3) 0.00(0/92)  0.00(0/42)
UEZS+ 0.00(0/760) 0.00(0/208) 4.88(8/164) 0(0/1) 33.33(1/3) 0.00(0/92) 0.00(0/42)
WA 0.00(0/760) 29.81(110/208)  3.66(6/164) 0(0/1) 0.00(0/3) 0.00(0/92)  0.00(0/42)
ZEIE TR 0.00(0/760) 0.00(0/208) 0.00(0/164) 0(0/1) 0.00(0/3) 0.00(0/92) 0.00(0/42)
FHY & 0.00(0/760) 0.00(0/208) 2.44(4/164) 0(0/1) 0.00(0/3) 2.17(2/92)  0.00(0/42)
W 0.00(0/760) 0.00(0/208) 0.00(0/164) 100(1/1) 0.00(0/3) 0.00(0/92)  0.00(0/42)
aEx 0.00(0/760) 0.00(0/208) 21.95(36/164) 0(0/1) 0.00(0/3) 0.00(0/92)  0.00(0/42)
VA 11.71(89/760) 26.92(56/208)  42.68(70/164)  100(1/1) 33.33(1/3) 9.78(9/92)  0.00(0/42)
6 [ DA R PRI ML IR PFGE 2 (% )
Table 6 PFGE patterns of V. parahaemolyticus from food in different areas of Ningho
bk PFGE 7151
F i 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
st 8 2 2 1 1 0 2 1 0 1 0 1 1 1 1 1 0 1 1 0 1 1 0 1 1 0 0 1 0
T4 5 2 2 0 2 1 0 0 2 1 2 0 0 0 1 0 2 0 1 1 1 1 1 1 1 1 1 1
b4 5 3 2 1 0 1 1 1 1 1 1 1 0 2 1 0 1 0 1 0 1 0 1 1 1 0 1 0 2
N 4 1 3 1 0 2 0 2 0 0 1 1 0 1 2 0 1 0 2 1 1 1 2 0 0 2 1 0 1
LI 4 3 1 1 1 2 1 1 1 0 2 1 0 0 1 0 1 0 1 0 2 1 1 1 1 0 2 0
e 5 1 0 0 2 1 1 0 3 0 2 0 2 1 0 2 0 1 0 2 1 0 2 0 1 1 1 1
A 3 2 4 1 0 2 o 1 1 2 1 o0 1 O 1 O 2 2 1 0 1 1 0 2 o0 1 0 1 0
R 6 0 1 0 2 0 3 0 0 1 2 2 1 1 1 1 1 0 2 0 1 0 1 0 1 0 1 1 1
Zf 3 1 1 3 0 2 o0 1t 2 0 1 1 o0 1 o0 1 2 1 0 2 1 2 1 1 0 1 1 0 1
Tl 7 1 1 0 2 1 1 0 0 1 2 1 0 0 1 0 1 1 1 2 1 0 1 1 0 0 1 2 1
%l 5 2 1 2 1 2 0 1 1 0 1 0 1 1 0 1 0 0 2 1 0 1 1 1 1 1 1 1 1
#1055 16 20 10 11 13 10 8 11 g8 13 9 7 8 8 7 10 7 11 10 9 9 10 9 7 7 8 10 9
6 812 iy A i A Hh BUM B 7 28 12 B, K ROk
3 it 34.22% , 1% T WA E 46 30. 95% R i, 0Tk

£ o B0 BRI RS T TS Gk O B 3
FAT MR PP A S e e R R T
52 M DX AR A R 7 i LA D AR L Al 2R R v
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Figure 2 PFGE clustering tree of V. parahaemolyticus from food
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Analysis of thiocyanate content of 159 raw milk samples in Hebei Province in 2013

GAO Shu-gin, LIU Yu-xin, LU Zhen-min,

(Hebei Province Center for Disease Prevention and Control,

Abstract . Objective To find out the content of thiocyanate in raw milk of Hebei Province. Methods

principles of representativeness, randomness and timeliness,

YAN Kuo,

LI Jin, CHANG Feng-qi,

Hebei Shijiazhuang 050021 ,

WEI Qing, CUI Shi-yue
China)

Following the

159 raw milk samples were collected from Hebei Province in

2013, including 100 samples from dairy farmers, 32 samples from milking workshop, 27 samples from milk tankers in a

dairy plant. Thiocyanate were determined by ion chromatography refering to standard determination operating procedures of

sodium thiocyanate in foods in National food contamination and harmful risk handbook. Results The content of 48 samples

were below the detection limit, the maximum value was 6.45 mg/kg, P50 was 1.32 mg/kg, and P95 was 2. 94 mg/kg.

Conclusion Thiocyanate levels of 159 raw milk samples were lower than the values reported in the literature.

Key words: Thiocyanate; raw milk; ion chromatography; refreshment; illegal to add; food safety
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