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Analysis on quality control results of six foodborne pathogenic bacteria
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(Key Laboratory of Food Safety Risk Assessment of Ministry of Health, China National Center for
Food Safety Risk Assessment, Beijing 100021, China)

Abstract: Objective The microbiological quality control test for the centers for disease control and prevention was
conducted at the provincial, municipal and county level, and the detection capability against six foodborne pathogenic
bacteria was evaluate. Methods  Six bacteria under test were Listeria monocytogenes, Bacillus cereus, Enterobacter
sakazakii, Escherichia coli, Salmonella and Staphylococcus aureus. According to the bacterium combination designed in
2011 and 2012, the samples were prepared by adding the fresh blended culture of pathogenic bacteria into radiation-
sterilized milk powder carrier. Six samples of I-VI were prepared in 2011 while ten sample of A-J in 2012. The results of
qualification were evaluated using the point-score method. The rate of detection was analyzed with Pearson Xz or likelihood
ratio Xz. Results The overall qualification rate of 2011 and 2012 were 86.5% (268/310) and 84.3% (375/445),
respectively. The lowest qualification rate in 2011 was blank sample VI (68.0% , 17/25), while the lowest in 2012 was
sample G (0.0% , 0/8). In both 2011 and 2012, Escherichia coli was the main false negative bacterium and accounted
for 85.7% (60/70) of total false negatives in 2012. The most frequent false positive results among in 2011 were
Staphylococcus aureus and Bacillus cereus which were not accounted for the evaluation. In 2012, the highest false positive

result was Staphylococcus aureus which accounted for 36.8% (7/19) of the total. In Enterobacter sakazakii and
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Escherichia coli composite samples of the two years both showed that the false negative rate of Escherichia coli increased

significantly. The serotyping accuracy of Salmonella and Escherichia coli were as low as 41.5% (95/229) and 45.1%

(1057233 ), respectively. The false identification occurred on Listeria monocytogenes versus Listeria innocua, Bacillus

cereus versus Bacillus mycoides, and Enterobacter sakazakii versus Enterobacter amnigenus. Conclusion

More than 80%

of the centers possessed qualified detection capability against six foodborne pathogenic bacteria, which satisfied the

requirements of food safety risk surveillance. The highest detection capability was toward Salmonella. Staphylococcus aureus

had lower false negative results but was easy to produce false positives. The detection capability of Enterobacter sakazakii

had improved significantly comparing with the results of 2010.

Key words:

Listeria  monocytogenes; Bacillus cereus;

Enterobacter sakazakii; Escherichia coli; Salmonella;

Staphylococcus aureus; foodborne pathogens; quality control; detection

(e NRILFIE G2 A2 ) BE T E KT
1 2 A AR I B P R DA R AR B 2 5
2 [] [ 55 Bt £ i 247 i Mo B 50 S O o R SR T T
SE FISEHE [ 58 £ 22 4 KU s i) L B e T
T Al b B e ) KR F KR 15 QK B
POWE ML HE N ZE 0 A A BER TR, R IR R4
AU B R, DA 7 B s SR BORH I0Z 14 JXU RS 48 455 i W 78
Tt o R R e A XU W R 4% B 2 T 4T 31 4
A (AR X BT ) R e AR T d i S A A g
() O EL (X)) 9y s 10 B 42 il v o0 (CDC) |, 41 T
g W H AL A5 R A0 MBS A= 22 07 KR TR ( Listeria
monocytogenes , LA fAFRELIE ) W5 FE ZE HUFT B ( Bacillus
cereus , UL N i FR BE ) | B 0 g AF 78 ( Enterobacter
sakazakii , L\ T FRBRR ) K354 i ( Escherichia coli,
AR fRIFRKIA ) 0 118 ( Salmonella , VLR & FRB1T) |
4 A 2 R (Staphylococcus aureus , LT T FR 4% )
25 6 i B A YR M B0 TR B H A FE s TR RN B0 T T
i o B i 2 4 AU A T 4 3 5 X 4% SIS B o 1 T e
I, 7 AR AT T B O O B e b B A2 A 1
PR o X AR HH ) S i 28 4 XU W A 55 1 4= 1) 31
AN (DX T ) R a6 A= ™ ik Se A 19 45 2% CDC #E 47
H6r I BE T 9 75 A% , SR 2% XU W ) e AR ML) $i 1
W AT 1 2 7 2. 2010 AR R 5 5 RO
ARLUDTY A A K R I iy 349 A AN [ A R 1 s e 1
E QN SR (e ) | R L = TR e VN S
T 2011 4FF0 2012 4F4F%F 4 [ CDC FFJE T 6 FhEUk
N G P DO T St a8

1 #Mel5EAE
L1 kA
L1 s

HRHH 2011 1 2012 47 4 [ 6 5 00 R XU W
AT 45 5940 ) 31 S48 (X T ) 0T 8 A 7 i A
A 49 CDC,
1.2 MWk

2011 4F- % 4% FH 1 Bk < 2044 (CMCC 54004 ) | bt B

(6331-17) . Bz 1% ( ATCC 29544 ) F1 K i ( EHEC
03820) . 2012 4% 4% 1 ¥k ¥0 17 (H9812) | 4 %
(ATCC 26071) B ( ATCC 29544 ) #11 K i (CMCC
44824) . FITAS T BR 1 O T A AR 22 A KUK T A
T 5, S0 2 R R
1.2 ik
1.2.1  JoR & sk ik &%

W 3 R 1 LA B 20 5 T 15 ml TG S 0
H L AEAE 2 8 g, JErE 500 45 . T 40 kGy fi B K B
J L BEAL 2 5 4 RE HE AT G B I 56, 20 36 9IE T L A
TG B 2
1.2.2 RESEI%

He BRS04 A 0 3 66 085 5 0 B0 1 0
T TR A 0T UK R A R R A
HCE T 4 °C KA TR AR A

2011 4EFAGRE N 6 Fl . 1. B8 1B UGT 5 11 . B34
FIVRE R 5 TIL: B30 AL I 5 TV . BRI BRI 1
5 Vo B R RGN R 5 VI 2S5

2012 4EFZRAE N 10 Fft, A0 1T HIBRIE ; B BT
I AR C v T4 DV T TR E . 4 A
PR s F: &8 A K ;G U0 1T Bl F R g s H : 4 7
BRI R 5 L U0 10 L 4 B R K W5 02 00 10 L 4 4 A0
B
1.2.3 Btk

SERRRE S BE LIS Gy R IECE 1A AL R
AR IR o 0 OR A B R MR A5 R RE 4
BT A 5 B3 W CRERR R )R 0 L A H A2
AH) BRI S iy, ¥ B GB 4789. 1—2010( &
A R bR AE RS MCE W EA  B)
GB 4789. 4—2010( £2 i % & E Z AR 1 5 kW
ERH VIR EK ) GB/T 4789. 6—2003 (£
i TR BUE KR A IR E A )
GB 4789. 10—2010( £ fit 22 & [E K bnife £ 5 i W
ER R WO AERERE) T (CB/T 4789. 14—
2003 (£ i T A 2R W R 0 R 2F MR B AR
B)"  GB 4789. 30—2010( £ i 2 4 [F K hnfE 12 5%



6 Fil £ PR U B 5 B R A A T —— i AL,

—347—

UE YA U A% 0 M0 AR R IR AR )
GB 4789. 40—2010( £ ik 22 &> [F K hrifE £ 5 e Y
SRR BRI FT BRI ) O SR T s, X R
PE il EAT R 36, DL A 40 T 4K
1.2.4 S &K

PERE D R BB Y% CDC, ERE %% CDC T
10 d N2> % Z R T H 4% CDC. AR 4 44 ¢ fn v £
9% CDC K36 g J1 19 22 55,2012 4ER F & 3 FhEUR
AW G~ B Z A M CDC, R A& 2 FhEUR
HAAM A ~ F RES %K H 9% CDC, 2011 4E I
2012 4F (9% 1% B S 7E 8 A CDC ¥k 6 F 31, LA
TRAIE 4% 45 15 14 RE 5t 60 S50 1 45 i 40 A
1.2.5 iR

£ 2% CDC W BIKE 5 5 1 B I 8 T 4 °C kA
A7, 9 T 1A A NI, KE & K6 5 15 3% I8 GB
4789 A B AR ME I M HEAT L R g R P N 1
W2 A WA A U 5 RS IO X R P AT 6 1k b
B 2012 4E 2 R RE i b v R R i 9 I 3 2 4
g Ve A H
1.2.6 45504

18 JH AR HEAT I R AR, B S2 A5 5 4
B T4 S48 00 273 BIHE SR o 2. R
BT R TG 4 BT B 28 SR 4 B TR (7] 43
i, B IE B RS L G 2 23 AR O 23, 246 1 ~2 Rl
TR - 1 7%, 28 >2 Fili -2 23, 2011 4EH 1Y
VIR R 23 1, B H I iR (i ol 2 20 R L
Bl Pearson yHE B = xF B L AR oK B
( Likelihood Ratio) ,P <0.05 NZR A G ITH¥ = X,

2 HER54MH
2.1 2011 4EF# A% 4%
211 RARMES

2011 4R 15 X GATFE 31 >4 SRR i Ak
My CDC 280 -1 B %% CDC, it 312 4,
Hr 3104~ CDC EMRTER, LIRFEHN99.4% , %
ARET RN 1 ARG T A H 9 CDC,

2011 4F_ [ A B0 45 5 310 4> CDC hAg 257 /M2
RV RSy 3A 53 4> CDC fEfETmks s Z R i i,
FIFH S PAN  A5 3 11 SRS IR 42 AR
GER OB R BR) o %5 12011 4E %k 445 3] 268 4
W (R HE 6 43 ) 45 R, B IR T Rl 86.5%
(268/310) , 6 A~ K i 19 1 & K K 68. 0% ~98.2% ,
Horp TRE S B R m  98. 2% (54/55) , VI FE i
R AR 68.0% (17/25) W3R 1, X EIR
oo K 56 45 A BE BT BR R 2 MW, 22 R A 4e it
22 Y (P<0.05),

ANHERFEEREMZK . 1~V FE AT
B EE R R A, VI 2 (A W& 2R,
2011 AEFZ A% AL R AT 4 PPl A 15 O, R s B ARARIK
SRR R (BRI R R B e G RO R R B o e
G R 38.9% (21/54) 34 9 FhZ K0, 43 ) i
Z R G WEAE IR R e TP T R i AT
AL R e 2 B0 o TR R IR 2 AT T, L 2 A
FeMEG®RZ, onlh 7 /s A4, 305 28 B8
50.0% (12/24) , L% 1,

2.1.2 &9 CDC H L5 R &%

2011 4% 31 DY CDC () H 45 K B RN
96. 8% ,279 A~ B 2% CDC Ky 85.3% , 25 % ¥ bl 44
'K g, Pl SR ERAE LRI ¥ 8L (P <
0.05), L322,

2. 1.3 R TR PR Y T A 3

2011 4F 4 Fh B0 B A R 238 05 s 1R K,
12.1% ,HR NBERE 8. 1% Bk 6. 0% |, B IF IR %
AR N 1.2% , W3, 2 Pearson y K1 ,4 Fl ZUK
B Y TR R 22 A Gii 2 L (P <0.05)

2011 AF KMz 1 T K 258 4 RERE i v 2 75 5 O kg
SENGETT, WER 4, 0T LU H K B 08 46 A
e K IR AR R B . 48 Pearson 3 KK, 2
A, B Ui A 0 09 K T R R 2% A SE it
BY(P<0.05),

2.2 2012 4EH AL LR
2.2.1  RARHEES

2012 AE I A% X R ALHE 31 A48 GOR i A
iz R CDC,424 4~17 B 2% CDC, Lt 456 4>,
Hrr 445 4~ CDC B 7458, FRFENRNIT. 6% . A
2% CDC 1 b #t 2% 100.0% (31/31) , i & 4% CDC
H97.4% (413/7424), 11 4~ B %% CDC K | i
ghER
2012 4F I iz Ko 55 45 0 445 4~ CDC B A
358 DA RPN il oy JiF 87 A CDC 718 i K
s RGO, R AL BOE VN 5 A5 3 17 S
G700 DA AR (Bl R BoR) o 25 11,2012
AR R AT 3 375 A R (BG4 ) A5 R B
RN 84.3% (375/445) o 10 ASFE 5 1 W 25 R
0.0% ~100. 0% . v, 2 00 B 4L & 19k 5
D .F KE 5B 35 240 9K 81.5% 1 81. 7% , B KE S
1)1 R R B IR 60. 3% 53 B0 B8 41 G I FE
LJFE b 1 6 R R fe e, Y908 100.0% , G B Tl &
RIEMEHR 0.0% (WES) , ZXH MR Ly K5, %
MR EEERARITFE X (P <0.05),

AN T D R T A T 2 4G, 2012 4 2 4% R )
70 DA AR R Y R IwA . Hrh, ek



—348—

i AR AR

CHINESE JOURNAL OF FOOD HYGIENE

2017 4E55 29 55 3 H#i

# 1 2011 4FKE S B A R G0

Table 1  Results of each testing sample in 2011
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Table 2 Results of provincial versus municipal and prefecture
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Table 5 Results of each testing sample in 2012
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Table 3 Results of each bacterium in 2011
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Table 4 Results of Escherichia coli in 2011
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Table 6 Results of provincial versus municipal and prefecture

CDC in 2012
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Table 7 Results of each bacterium in 2012
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Table 8 Results of Escherichia coli in 2012
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