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Identification, classification, phenotypic and genetic characterization of Cronobacter spp.

isolated from infant food
WANG Hong, HUANG Yan, ZHOU Yan, WEI Cheng-yuan, LI Xiu-gui, TAN Dong-mei,
ZHUGE Shi-yang, SUN Gui-juan
( Guangxi Zhuang Autonomous Region Center for Disease Control and Prevention,

Guangxi Nanning 530028, China)

Abstract: Objective To investigate the subspecies, phenotypic and genetic characterization of Cronobacter isdates from
infant food in 2010. Methods All isolates were reactivated, then suspectable stains were identified preliminarily by two
methods, PCR amplifying ompA gene and API 20E. To confirm these stains, full 16S rRNA gene sequences were obtained,
and made BLASTN on GeneBank database. The identified strains were streaked onto DFI chromogenic agar and TSA to
observe phenotype and yellow pigment production. Biochemical tests were conducted and assigned to biogroups to determine
their species. Results Nine strains were identified as Cronobacter spp. These strains were assigned to 5 biogroups, and
belonged to 4 species. The majority of strains were Cronobacter sakazakii, and three strains was identified as
C. malonaticus, C. muytjensii and C. dublinensis respectively. 7 strains were identified as Cronobacter by API 20E, yet
ompA gene amplification of all strains was positive. Conclusion  Cronobacter isolated from infant food were diversed in
biochemical phenotype and species. There was a risk of Cronobacter in infant food from supermarkets. There was limitation

to identify the bacteria only by biochemical phenotype, and supplementary molecular biology methods was necessary.
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Table 1

Isolation strains identification results
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Hitkes P “5*‘Aifﬁiiz% o165 A
WG RGR e M
WJCO1 Wi o + 99.90 + R A
WJC02 W o + 98. 40 + v T
WJC03 W ok + 99.90 + R A
WJCo4 W o + 98. 40 + R A
WJCO05 W + 98. 50 + v B R
WJC06 R - 51.30 + A
WJCO07 W ok + 51.30 + v B AR
WJC08 s + 99.90 + A
WJC09 W 2R + 98. 40 + R ]
WICI0 @&+ EBEWEE - EREEE
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A9 KRR B R B T 4 AN (C. sakazakii, C.
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£l B B 5E B T R ZHON C.osakazakii, it
66.7% (6/9) , Hoflh 3 A& ELHRT #k, W3R 2.3,

#2 Afenm
Table 2 Strains to the biogroups originally defined

bR G A Y vp MR NIT ORN MOT INO DUL IND MALO GAS AMG
ATCC 51329 15 + - + + + + + + + + -
wJCo1 15a* + - + + - + + + + + -
wJco2 1 + - + + + + - - - + +
WJC03 10 + - + + + - - + - + +
WJCo4 1 + - + + + + - - - + +
WJC05 2 + - + + + - - - - + +
WJCo6 2 + - + + + - - - - + +
WJCo7 2 + - + + + - - _ _ + "
WJCco8 5 + - + + + + - - + + +
WJC09 2 + - + + + - - - - + +

T B R BAAL WAL ; VP 2 Voges-Proskauer; MR Jy FFEZT 5 NIT Sy i % #h 38 J5 ; ORN 2 12 (% A s MOT g 37 “CF #9912 3y INO Ay LR ™
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Table 3 Biogroups and species classification of isolates
Gids] A Witk
WJC02 ,WJC04 \WJCO5,

€. sahazakii 2 WJC06 ,WICO7 ,WJIC09
C. malonaticus 5 WJCo8
C. dublinensis 10 WJCo3
C. muytjensii 15a" WJICo1
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O MR B PR AT R AR UE TR BR 43 4 S R g
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1 AN KI5 3B s AR iERR C. muytjensii A1 WICO1 #4 1,
5 —4r 35 C. dublinensis 17y Bk WJC03 R H 1 3,
PIRE C. turicensis br AR B AAG G 1 R332, WA 1,

3 itig
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45T F] APL 20K {00 07 9 05 T5 40 B B T 44 kT BE
SO VR R, P B A S T, 13 BRAS 2 e B U R R
FHPE S 535 29. 5% o S5 FiX A i, APT 20E /: fh 4%
SE A B I VR R0 0 v B T AR T R
API 20E %58 4h , AHE5E 8 F PCR 5 Al 1 T A7 ik
BB ompA N Z L R B 4GB A AR T B it
it AP A BN o R ST B R P T A H A
RIS o AR LE R B, A Rk
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Phylogenetic tree based on 16S rRNA gene
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S, HE— A T 14 AR, B IENS S B T R
5 A>T 5 A Al B HE ST X R R, C. sakazakii £ 45
M RRIA 1,247 .8 .11 Fil 13, C. malonaticus 3,
FHHAEARTIAT 5.9 FI 14, C. turicensis 455 #Y A= AL Y
k16, C. muytjensii W FE WAL R K 15, C. dublinensis
AR AL AT 6,10 F1 12 70 ARBRSE T
FTEILE S AR o> B B R s B e R A
By 1 BAAN 2 Y, FE R C. Sakazakii, 5 [E 5h 53 B 1
BUARAL . T EIX 9 AR TE B AL 4 A AT L
R 75 YL B LB 1) vE W AR TE 2 AR, SRR
I B LR b v B E A ) B, 168 rRNA S
PR 971 £ 73 i B4 28 7 e 2 3 T R Y A E A 44
BT ERMAVER H R, ST et o8 & 3, 1] 16S
rRNA KL Ay 91 E 47 A Jm %8 0 Ao 28 Ja BRE, H
To: Xy C. sakazakii FI C. malonaticus , 1 % & 17 72
75 5 5 A AT R & AR L AR SCl AR AR X
) 5, WICO8 FH MY C. sakazakii 75 BE AL A7 TE i
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SRy PR 2 Wb SR FEAT fusA FE DA YA HE AN, SR
J5 55 B8R T 1 A L B DAL LG X A i AR AR R AR
BB, v RAEEA R, I, B — DB
T JE | 58 2 T 1Y S RO AT Ak T — A R R R By
B, — >R X ] S T R AR R J7 A W B — 2
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A A AL RS 2 [ BT ARG /Y 16 Ff A= AL B R 14 FAE Ak
WA GESE 4 DR IC, Ho A= A0 7Y 5 A= AL AU 15 45 o Al
AT, AR LA B SR B 4 0 A= AR Y 15 /9 3l g D BH
P {2 WICOT 2028 B, A #F 540K WICOL (1 16S
rRNA JEH 751 5 GeneBank ¥4l FE A A Y 6 50 %
DA R b o A AR R A R AR R I (B R A )
H 5 C. muytjensii(ATCC 51329) G 1R & L, B N
—5 , Ui WICO1 & C. muytjensii, i C. muytjensii ¥
V74 A AR RS TR 4 Sy AR AR A 15, AR AT AR WICO1 78 & i
I R R A B b R A T s Sk X —
A6 D $ 38 14 87 0 2R A B, O T DR 9 A R Y
15 X3 AT 20 i 45 9 A ALY 15a,

25 L RTIR T HLA A i 2L (f 45 2 LT
Ti Wk ) AEAE 0 2 W T I TS Gt o0, 2L B a2 Al
POGTE  TEIX LS LA A b 23 8 B 1 5 B A
TCI8 A - Hi i 0 Bl R YRR, 38 52 4% T A= AL B A
BEDVRRAE S5 R I Z RV, AR W BOR Y — > Fh
J& I BN TR IR AR AT, %8 5 IR BB AL EE 26 Y 5
Al G Iy T AV HORE b T
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