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Abstract; Objective

Study on Cronobacter spp. contamination of nutritious noodles and source-tracing

of during manufacture process

PAN Zhuo, GUO Yu-mei, XU Bao-hong, QIN Li-yun

( Shijiazhuang Center for Disease Control and Prevention, Hebei Shijiazhuang 050011, China)

To investigate Cronobacter spp.

and Enterobacteriaceae contamination in nutritious noodles

manufacture process and study the molecular typing and traceability analysis of Cronobacter spp. Methods Totally 101

samples were collected during the process of production, including raw materials, intermediate products, environment

swabs, manufacturing facilities, personnel swabs and final products. FEnterobacteriaceae and Cronobacter spp. were

detected. And pulsed-field gel electrophoresis ( PFGE) assay was utilized for the molecular typing of Cronobacter spp.

Results
respectively. The detection rate of Enterobacteriaceae was the highest in the environment swabs (72.7%

the prevalence of Cronobacter spp. was 50.0%

The isolation rate of Enterobacteriaceae and Cronobacter spp. were 53.5% (54/101) and 29.7% (30/101),

16/22), and

s

(5/10) in the final products. A high degree of genetic diversity was

observed among the 31 isolates with 20 pulse-types dispersed throughout the dendrogram. And the isolates could be grouped

into

6 clusters. Conclusion It should be paid more attention that Cronobacter spp. contamination existed in nutritious

noodles manufacturing process, which might be due to the contaminated materials. In addition, effective control strategies

were supposed to be developed during the manufacturing process.

Key words: Cronobacter spp; nutritious noodles; manufacturing process; pulsed-field gel electrophoresis; foodborne

pathogenic bacteria; pollution; traceability; food safety
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Table 1  Contamination of Enterobacteriaceae and Cronobacter spp. during the manufacturing process
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Figure 1
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Figure 2 Distribution of Cronobacter spp. clones

(Crono-1 to Crono-6) at various stages of nutritious

noodles manufacturing process

(16/22)  eAbh, S50 N B 3345 K i B A Hh R R 7
50.0% L) -, 7 F AKINEDEN %" 4f 3 19 & K Fl
T A AT R R R (38.6% ) o AN, T AT
B AR 287 il o G R 3K 50. 0% (5/10) w8 F [
AMARIE B R (10.6% ) R T E A BESE S
IR 4% v WA AF TS R R (71.4% ) . R
2T R DA G T A A v R X A R I AT B R
15 Y A MCEL SR, BG4 P e B VR AT B T e
Te T bR B2 (5L KU T 75 S 5 8 00

IR AR 9 B4 LA I — Bl LA T
FFBTS S R . 50 B VAT B AE 2 2 77 g 1 B
5 YRR BIAS s — S A = 5 A P TS e, 4l A
5 e BIHL B 15 1 s Y5 e BRI T . 1 AS B
Fof, s B VEFTE PRGE 4B HAT B s 2 b1, 5 H
AR SRS T — B, R B2 HE P — 4 23 PFGE
BRG] A5, ok [ T FURE 7 5 R AR
T EABE R AE 08 B o0 [ — A~ 28 H (4 Crono-3) ,
I B A PR LG ER A (JFURHI] ) o2 B R (Y PFGE #%
B FEFE R R BN T AR R 4% 2K T A il
B, 33 A R A JEURE S e TR R 3R AR
Y —RIH &,

KT IEURE P Y T8 B VAT TS Yy, — 7 TR A
ORI TS Yy T 4% 0 8 JRURE IR 4 B T A
Wy AR BRI Y 2 B T AT S e
R B, 1 R S 4 LT A5V 5 I B E R K, 1E
AHIEFE ) T AT JE0RE T RS HP 3 43 B T AT
53— 7 T R B A M 5 Y, R T AR T AR
FeF KA I R BB A h SR B Y
Wi B S 4 JEURL 3 2 J5URL AL H A7 7E 58 B R T
YT RE T AR T AE A EUREBE 32 0 BN 7S

ARk th R S B AT . AN, W ETEEN
S TEWSRA R R BT 2 Fh PRGE A AL B bk, S
[F) — Foft JsURH T BE 23 32 3] 22 g B U AT 1R A T G o

ARWFFEH, — 48 PFGE 5 B 7% 4 > 3575 w9 43
sk = LM, a0 Crono-1 7E JEUR}E] | 1 18] | & 1A
(i) R0 T e 1) 3 A A s, (HZE 27 i OF R R
Crono-3 7E Fx T4 18] LA &b (4 o Ath Az 7= B85 1 ] 45 3
WFERI MR . HE R, — 7 T ) BE 2 R AR A R A
B 3 L, 53— 5 T THT AR AE TR S A Kk 2 h
FY I8 (50 ~ 60 °C ) iz Ak #ER 5 ] g X 1H 5%
TR A A — A KIEM . BRI ZAh, 7T 4%
Az b R R AR CRITE R T TR A A T A
st HY ) TR AR A B 26 22 1 B R A, 3 RER A A
R IR PR NN G T A AR SO AR
TG RO 2%, R, 78 AR 7 b 2 KB X 4 () 3
B A s M T AT IR R A, B
XN B RIS 31 A il T0AE I 25 4 i, DL R e &
A TR TR 45 A 7 X 2 ) 58 Y5

R B SR A AR N T B A g R TR RN
VAT TS Y S RO L W R B 7 e
BRI A B — 2P NS T 2% 287 i S H A
b 2 b v B VR AT R TS G W, ) AE DGR i T DA
R P T A K

S 2% 3k

[ 1] IVERSEN C, MULLANE N, MCCARDELL B, et al.
Cronobacter gen. mnov., a new genus to accommodate the

biogroups of Enterobacter sakazakii, and proposal of Cronobacter

sakazakii gen. mnov. , comb. nov. , Cronobacter malonaticus sp.

nov. , Cronobacter turicensis sp. nov. , Cronobacter muytjensii sp.

nov. ,  Cronobacter  dublinensis  sp. nov. ,  Cronobacter
genomospecies 1 ,and of three subspecies, Cronobacter dublinensis
subsp. dublinensis subsp. nov. , Cronobacter dublinensis subsp.
lausannensis subsp. nov. and Cronobacter dublinensis subsp.
lactaridi subsp. nov[J]. Int J Syst Evol Microbiol, 2008, 58
(6) :1442-1447.

[ 2] NORBERGS, STANTON C, ROSS R P, et al. Cronobacter spp.
in powdered infant formula[ J]. J Food Prot, 2012, 75(3):
607-620.

[ 3] PATRICK M E, MAHON B E, GREENE S A, et al. Incidence
of Cronobacter spp. infections, United States, 2003 to 2009[ J].
Emerg Inf Dis, 2014, 20(9) :1520-1523.

[4] LOUXOQ,SIGJ, YUH, etal. Possible reservoir and routes of
transmission of Cronobacter ( Enterobacter sakazakii) via wheat
flour[ J]. Food Control, 2014, 43(5) :258-262.

[5] LLY H, CHEN Q M, ZHAO ] F, et al. Isolation,
identification, and antimicrobial resistance of Cronobacter spp.
isolated from various foods in China[J]. Food Control, 2014, 37
(1):109-114.

[6] PANZ, CUIJ W, LYU G P, et al. Isolation and molecular



R AR AR

— 58 — CHINESE JOURNAL OF FOOD HYGIENE 2018 A5 30 B 1 )
typing of Cronobacter spp. in commercial powdered infant formula B v AT R R (O % AT T ) A6 36 . GB 4789.40—2016
and follow-up formula [ J]. Foodborne Pathog Dis, 2014, 11 [S]. dbaT . o E br o ML, 2016.
(6):456-461. [13] BRENGIS P, O'BRIEN S B, PICHEL M, et al. Development

[ 7] MULLER A, STEPHAN R, FRICKER-FEER C, et al. Genetic and validation of a PulseNet standardized protocol for subtyping
diversity of Cronobacter sakazakii isolates collected from a Swiss isolates of Cronobacter species| J]. Foodborne Pathog Dis, 2012,
infant formula production facility [ J]. J Food Prot, 2013, 76 9(9) :861-867.
(5): 883-887. [14] AKINEDEN O, MURATA K J, GROSS M, et al

[ 8] JRWE BN, R, 5. 2010 4£—2013 4] HKE 24 L Microbiological quality of raw dried pasta from the German
B P BROURT  FT RR S e A PR A (D] AR 2 market, with special emphasis on Cronobacter species[J]. J
2014, 24(15) ;2248-2251. Food Sci, 2015, 80(12) : M2860-M2867.

[9] etz 8ABT, 2200, 4. B LHEE 7 B B A= 7= i T34 AR [15] =R PB4 LA o Bk i A B ao A6 B 3 0 | 5k
Wi g A [T P E RS RS, 2017, 29(4): R RREAE IR FE [ D] . K < V6 K% ,2014.
474-4717. [16] SANI N A, ODEYEMI O A. Occurrence and prevalence of

[10] ZRE7% B0, RAEH, 4F. 2016 4F B ify i AA VL DX 2 41L& Cronobacter spp. in plant and animal derived food sources: a
FP B UG P A TR TS R DL A BT (D] R 5 B R 24, 2017, 34 systematic review and meta-analysis[ J]. Springerplus,2015, 4
(7):612-616. (1):545.

[11] pde NRSGAE AR, &% e El R &5 MEY#K6 [17] KIM K, JANG S S, KIM S K, et al. Prevalence and genetic
% MFF R RHG 5 : GB 4789. 41—2016 [ S]. db5t . v E AR H diversity of Enterobacter sakazakii in ingredients of infant foods
R AL, 2016. [J]. Int ]J Food Microbiol, 2008, 122(1/2) :196-203.

[12] Ao NRILAIE TA . & 042 R ZmilE 8RN FR

A

2760) , A A T RARAER ALK & H] 5o T AR R A R BB AR R AR R e R A

fife 12 (O T8 b AR R Al Al 2- 2 6 S8 -3 I B2 i 45 5
B-ERARMING 25 4 b Al VL A9 22 2 (2017 4R55 10 5 )

—2-ZBLAL-3-T &R

(=) B FFH4, 2-CBAL3-THRMYH>TXACH,0,, RAERS E£BLAFH RIS &L
A BFRRRAER AR I LARFAFA AR AR ES LIS PRASERESMHA,

(D) EX"l, ZHREB RS ASIE R TE
FAE R AR )R B 1 R ERRIN) K ER BRI, XD R E AR BN G L N EIAT,

= BRI

£ &% (GB2760( & & % 2 B RAr-f & & dm

() BFFRHMH. BRI EARTR A WA CIHIAN(R R LA B RAFE &AM AEAIFLE) (GB

AR

FHEEARBY XK RBRABRASGEER(XRERABER) (&L 05.02.02), BRgmiEis
RAe RBERLS OABRAGHAFAHFEEARSREMARTRES, BOERRAEL/ER T AMRE
SR mA RS ERERAFHLER, ZHAOHED ALFEANTRALZES mg/kg bw,

()T ZLEW, ZHRATREAER A G Lt R (IR E R #BR) (R E5 05.02.02),4%
P sty & F Fe Kok, H R Z A S AT (B S A e A B-2RAR 4R ) (GB 1886. 180—2016)

= . a4

(=) FZhH, AR RAMANCIHA(RE R ELE RAFE R RmAEBAFRAL) (GB2760) , 4
HFR TR R L B TR E M SR KRREEL RE ERER MIRE BTORE K

EBER BHEES K2R L B L0 A%M AAMKHAEFLRELEN, KAPHFLEACZEY X3 5@ K
B (R £A06.07), BRASRFEERS ZARDLRERA MKA LR G LLLHERDF L
HFREEAMAFNATAEASL, BOAERRME/ERILAMBRSIMABELSERERLSFELER, UM
04 B AUFEANZRART 2 mg/kg bw,
()T ELZR, ZHREAMANATIEREHS(RRES 06.07),AF ZHavk, EREN
#e B HAT(R S F A N-[N-(3,3-=F R TH) J-L-a- R 1T A R-L-RX & &8 1-F 8 (48 )) (GB 29944 —
2013) ,
(F 455 119 51)



