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Wk WHh (C. dublinensis subsp. lactaridi) F#f
FIBR o8 B35 FF 1 ¥ & W6 (€. dublinensis subsp.

. [2-3]
lausannensis)

A Sk — b B0 0 B A R SO
CR AT IR b TBIN i N E O T By
it Ep A I B T P o R 2 I R R
o FR I A AT LAY S 2 KA I T B AT
B 300 3 BB P 5 S B A T % 5 B AT
T4 00 5 5 e B, WA R RS K B Vs . A
T 0T I 9 5 90 X 9 M AR T B 4 PAD 5o 0 D 5 3
S 5 K T R B HE AT 5E BRI, O XT3 B bk
AT T 244y 2K A0 168 tRNA 3 R 51 ) 95 1 49
BT AT 2 S i v G o B T 1 R 11 9 T e o
SE TV

o

1 MRk

L1 ##y
L11 s E AR A S0 B A AR A s B Jo 47 e PR

B R OVAEY A BR 2~ &), LR L3R 1, bR v B
¥ (C. sakazaki ATCC 29544 FI C. muytjensii ATCC
51329) () A B T AE D W ST RT 5 — K I & $2 4l .

T 1. REEKNBEREBIE

Table 1. Characteristics of quality control strains

Strains Characteristics
Salmonella typhimurium CMCC 50115 Dulcitol  +
Salmonella enteric CMCC 50071 Dulcitol -

Enterococcus faecalis ATCC 29212 Melezitose  +

Streptococcus pneumomae CMCC 31001 Melezitose —
Enterobacter aerogenes ATCC 13048
Proteus vulgaris CMCC 49027
Escherichia coli ATCC 25922
Enterobacter aerogenes ATCC 13048 Indole -
Staphylococcus aureus ATCC 25923
Staphylococcus xylosus HK 5091
Klebsiella pneumonia CMCC (B) 46117
Escherichia coliATCC 8739

Malonate +
Malonate -

Indole +

Turanose  +
Turanose —
myo-inositol  +

myo-inositol -

+ :utilize or produce the chemical compound; - : neither utilize nor

produce the chemical compound.
L1.2 FZEEFEMRH M EAKRK (buffered
peptone water, BPW) < o [ A B il 1R &8 R a2 11 R
W% -J7 & 7% % (modified lauryl sulfate tryptose broth—
vancomycin, mLST-Vm) <75 A 3 B0 R 98 5 8
Ir A 8 IR B o R A Ok ) P
(VY N /N NI g U o 1 = 7/ N SR A W

BN E T RA I ED R IR\ o Al A A
41 DNA R $2 Bk 77 & .2 x PCR DSMix 2 1l [ 4R
BB TR B A A . APL20E %52 iR A & A T
MFALEYREAT R AT -

L1.3 5|49:3R2 ZAWICH AL 519, B AT 51
W) 22 FE AL 3R R HE DAY R 22 7] 45 A

x2. KRB

Table 2. Primers used in this study

Primer Sequence (5°—3") Size /bp
OmpA-+F GGATTTAACCGTGAACTTTTCC 22
OmpA-R CGCCAGCGATGTTAGAAGA 19
ITS+ GGGTTGTCTGCGAAAGCGAA 20
ITSR GTCTTCGTGCTGCGAGTTTG 20
27F AGAGTTTGATCCTGGCTCAG 20
1492R GGCTACCTTGTTACGACTT 19

1.2 #;XRE

AU A LR AR 300 4 45 KT AL 50 4y AR )
K FE e 50 43l 00 B L B S AR 10 4 (2
U7 282 03 6 43 B B B 28D L R R T 4 4
PIZRFE AL 30 43 (10 433 ¥R /K 18- 10 45 ¥ I 10 4
KAL) B EE S 6 Gy . 300 4y W RE S IR SR 4E
5 A7 AE WA AF R HEAT 50 4y AR Wby BE R A S
JHCT T T A AR S RS B T b HEAT RE
ioRVI
1.3 &

300 173 GHFF b B 5 R FH AR S 56 5 7 I X E
PCR 75 WL HEAT 9120 07 25 ™ 5 43 7 J7 B4 I o BV £
FEATEE o 9 & kb7 8 &, W W &% GB
4789. 40—2010 [f) B e Y AT B AT 360 o 23 7 5 1 AL
AOL By FRELI00 g i 8 A 5 in N © 264 900 mL
BPW 1) = f i 7o 7y W A, BT 37°C 159718 h B
Bl mL BPW £ 754 %10 mL mLST-Vm | 3%, 44°C
B35 24 h; Bl mL mLST-Vm (¥) 36 B 5% 9% 9 32 X
DNA, BEA7 XU PCR A1 o W03 #F 5 (¥ 9 5 i H ik
RN JE W R EURE A 100 g410 ga1 g4 3 {4, A
43 W% 47900 mL.90 mL.9 mL BPW [ = i i h %8
O3B 12 10 FE AW B 3T CEEFR18 h 4y gl

24 h; 2 mLST-Vm A% 55 774 25 HOH & 55 774 1
o R L BBl 50 B AT T B IR AR PR 37 °C B
FR24 h fE KA I 2% 10 1 VK 10 R O B IR 3 BRI
1= 3 i 2 ¢ g Y R 9 REAT 24k, 2040 5 1) 1R PR A
HIAPL20E 2% 5 151 S E A7 4658, A #F iy APL20E
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Y R AR R 1) 2 B R R AE 1 BR TR EEARAE 1) 4
BRH 15 % (0 H PR B 780 T - 80°C AR -

50 AR WSk R 9 VA EAT s E AR I, BAR
SRy M 25 g (mL) £ 5 N £ %% 45225 mL mLST-
Vm P 1) TG B 3 S A TR AR AT IR AT IR 1 10 1R A
B ATV B 110 A AW mLE9 mL[%) mLST-Vm
PRz s A 12 1000 (1) B 5 A0 9 Fi RT3 7532 1l Bk
1:1000 [RAE S 2038 4 3 Flk & (1:10.1: 100 A1 1:
1000) [RIAE i 21 % 3 5 (10 mL/%F) , RIA A &
1 g(mL) 0.1 g(mL) .0.01 g(mL) [f1 % 3 4, i T
44°C 557724 h; R 0 (0 B R 0k L alifh % e AR Ff
5K B 1 9 A VE AR TR
1.4 ZRTPETFEEERNIER

Wik 9 HL M € BRI IL XS % GB 4789. 40-
2010 f¥] MPN 3%, JL 7 24 MPN/100 g; JE @58 £ 5 9
BRI E AL ] 5k 2 % GB 4789. 72008 F| %5 1fiL
PEOL B A 50 () MPN 3£, KX FE & 41 g (mL) (0.1 g
(mL).0.01 g (mL) [f) MPN {4, % {7 Jy MPN/ g
(mL) -

1.5 RBPEFHERRR

3 ) VA T SR TR T R T T A R R R
(RO 38 A4k B B 5 428 T R~ v 2 5 AT T8 s W 87 B A
SBRR) TSR, 37°C o o K R 3R
WRIZ T NA P, B 37°C 555720 h, )N NA iR B
PRU 4l 55 52 90, ) 0.85% o wi A BE R K R B &
SMcFarland (£710° cfu/mL) 1 5% 15 B % WL 2 W%
(£ 60 — 100 wL) T & ¥ 43 5l o N i 2203 1 2E 1k
A NN KR ZE TR IKAE Ry A R R

BT AT A4 R 50 4 B T 37°C R R M b R o
24 h s EE ARG Do FE B E R OK A AR
BB Ty A It R R R O R R A A i SR L€
Ak o ARG T AL 3 U, LUK AR 4 SR A AT A
1.6 DNA i2H

W 7 BAR I B R W T 13400 x g .01 min,
WAL B TR AR P 4 T R D 4 DINA B 33 41 AR 791 6 42 X
Bk DNA, O $2 5 95 41 DNA T - 30°C {f 47
% H
1.7 PCR i1

Wk & I T PCR A IR A TS F ompA 1
S A AT B 5 AT 4 B kK 1 DNA SR
40P 16S rRNA J& K0 73 FH 51 9 % 27F F1 1492R
P47 PCR 47 14 1 91 )5 . PCR ¥ #4 #¢ Biometra

T3000 PCR X L #34T, I WAk & :2 x PCR DSMix 25
WLy FEA B4 (10 pmol /L) 4 L, DNA BERZ2 wL, i
ddH,0 %50 pLo KN4 :94°C 5 min; 94°C 30 s,
58C 45 s, 72°C 1 min, 35 A~ 1 #; 72°C 10 min.
PCR 7 384 7 ) 1 1. 0% Bt Ji % € Jie vl vk A6 015 7
UVP BER AR F G0 T AR M 22
1.8 F3IMNERERMESH

Ao 485119 168 fRNA PCR 7= 3% T~ 46 K it
PION R > LA 27F R 1492R 514 0 U Fe 5140 X5 9 14
PR HEAT IE JSCBE R IR PR 5 B A) P 41 48 Vector NTI
Suite8 P82 5 #2528 & GenBank 3R13 %5 5645 .

NG R VR Sl R A N RS
PR w0 2 R 1A DA AR i 20 At B i) 16S TRNA 2k [
FP 40 ¥ Bk R 8 4 A SE B 43 B 1 4 AT A
LS B> ] MEGA Version 5.0 #J i REG K 5 W :
% I N-J (Neighbour-Joining) ¥, % T Kimura {2 3
B, LR #0r) v 2 v A B JE B SR IR Atk B R R
16S rRNA %t & /5 %1 &y 41 BF (outgroup) » 4 Bootstrap
(1000 ¥k A5) A6 I 22 G B AT 52k

2 4R

2.1 EmPHRFIEFEFRER

300 43 4 B A A b, 18 43 B i (6% ) 28 W IR
PCR 9" 3% t 50 % i KT B 45 57 (1 ITS A1) ompA JE [A]
FBe 19 AR E BRI, A2 I 1S 6 A A
(5% ) v 73 12 3 58 2 Vi AT 6 W Bk - 7E R 23 1 B e &
W FTBRRR 0 3 AN HF 0 378 (0 ompA 5% 22 I
EEXT 6 2 0 52 2 VAT o

50 4 AR WERAE A R 8 40 B i A H T B AT A
Rt 4 16% ; Jerb A 1 4y pd POAE i (o 4% ) At
TR T D AT o A AR AT R LR 3, A
[ FE it ) MPN i ML 4

®3. ARPRTIEFEMEEER

Table 3. Occurrence of Cronobacter strains in food

Category Sample Sémple numbers Ovejr.iill%

of food number with Cronobacter ~ positive
isolates detected ~ samples

Milk powder 300 15 5

Vegetable 10 3 30

Cold noodles with sauce 4 1 25

Meat product 30 4 13.3

Fresh milk 6 0 0

Total 350 23 6.6
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2.2 HAUEREETELER

BB RLT N7Rale S S VAN B 3 S E A AN )
A B R W 77 IR UL R W 7 IR RS R A R
B W7 R PE AL B N TR S BR 8 B Rl L
TR AR AR R T B HE A SR Y 24 R g AR 2
BLANFI A i 0 (A - F &) o AB R BRI e
B M B (Cronobacter sakazakii) 1) 4= 4k it ; C Y
HN R & w B AT B (Cronobacter malonaticus)
(026 A 1% 5 D AL Ky 55 4 7 o8 B AT 5 (Cronobacter
muytjensii) ¥ A5 AGTE BB #ORTAR v B AT R W)
3 W F (Cronobacter dublinensis subsp. lactaridi) 11

Ind Dul Mal Mel Tur Ino

A F B AR AE Tversen 1) 70 R AR 40P R BE
128 7E 24 BROP R, 1S BROW A L4 RN B
92 #k (PM199 #il SZJ280) 4 C #; 1 ¥4 D
M, W% fiv 4 N Cronobacter muytjensii ZJN392B3; 1
¥ E BY, B fiy 24 4 Cronobacter dublinensis subsp.
lactaridi ZCC207 (£ 4) ;1 £ (2CC202) H F 14,
FRE AN R NAERA B2 RRGE D REN
I8, Ik 7y B kR ZCC202 R RE M iy 44 o B X
¥ C. sakazaki ATCC 29544 F1 C. muytjensii ATCC
51329 7pJ& T A LN E MY, 0 5 SR AR IE
i&[l(ﬂ .

A - - - - + +
w2
5 Ind: production of indole
g8 - - - - - ¢
= Dul: production of acid from duleitol
s ¢ - -+ -+ 4
g Mal: Malonate utilization
S D+ + o+ -+ +
}:%) Mel: production of acid from melezitose

E + - - -+ + . .

Tur: production of acid from turanose
o+ -t - + + Tno: production of acid from inositol
0 2 4 6 8 10 12 14 16
The number of strains
1. 24 KT ETFEE LR EIE
Figure 1. Biochemical patterns of 24 Cronobacter isolates.

AT 5T LA 3 24 Bk 50 BT B B bk Forh
Ky R UF A 15 Bk, 55 A fr 23 B R AR LE P 2
BE— EAEMERK P, B 1 K C. malonaticus
PM199 4, Ho 4% 14 #k3h C. sakazakii; T X 14 Kk
C. sakazakii /B kE, 45 11 #kJE T A B2E4hi%, 3
BB T B A fb it

TR TR PR T A A0 B 9 4 2B Al R AIE S TR I AR
WE IR A Ak B WY 4 T R0 AR AL N 45 AT {5 .
P77 R 7 S (RS S e vt N S B W N )
PR JIT Ja8 1 A A S N 135 2 1 L3 4
2.3 ET16SrRNA ERFIHMERFEA B

A SN 24 MR M 16S rRNA KL A1 GenBank
RO DG E BRI 16S rRNA JER P FI M) @ T R 4t
REM (B 2). B2 8K, X24 wE T 3 4~k
.21 ¥k )8 T Group 1,2 ¥kJ& T Group 2,1 #f )@ T
Group 5. R4 16S rRNA 3 [X ¥ 41| A LM AE 97 % LA
- 6 3 e 1 308 3 A g TR AN A T A ST o

C. dublinensis subsp. lactaridi ZCC207 4325 £k A1 44k,
G R BE 4 5T 1 70 B bk ZCC202 5 JLAh 73 85 BR i A
AVELE 96. 9% —98. 0% 2 ], Wy Bk 14 11 Jy* 51 A AL E
999.0% , % W] 4y B Bk 2CC202 & 4y B #k 2CC207
J& TR — A Rl ARHE YRR B2 S R AU R C
dublinensis subsp. lactaridi F464 (EF059838) &K T &
GLRK W Group 2 i, [K K 43 B #k 2CC202 4 44
A C. dublinensis subsp. lactaridi.

ME 2 W LUE 5 16S rRNA B [ [ 5 v o v 27
W 1 7 S Fh 23 1 6 A~ 68 (Group 1 - Group
6). C.
condimenti F1 C. universalis T,/ Fhif i 16S rRNA 3
[K] ) Y5 % DX 43> 1 €. sakazakii F1 C. malonaticus [t
16S rRNA JE K [7 Wk i, 00 T R A R & W W
Group 1", PRIt 168 rRNA 3k PRI [ Y6 P TE V5 40
BAT, WA G AR E

turicensis~ C. muytjensii~ C. dublinensis~ C.
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Cronobacter sakazakii PM249 (JX307665)*

Cronobacter sakazakii HY C465 (JX307660)*

Cronobacter sakazakii PM431 (JX307666)*

Cronobacter sakazakii PM487 (JX307671)*

Cronobacter sakazakii HY C485 (JX307661)*

Cronobacter malonaticus DSM 18702(T) (EF059881)

Cronobacter sakazakii ZJN392B1 (JX307658)*

Cronobacter sakazakii ATCC 29544(T) (EF088379)

Cronobacter sakazakii Jord4A (FI1906902)

Cronobacter sakazakii PM467 (JX307669)*

Cronobacter sakazakii PM492 (JX307673)*

Cronobacter sakazakii PM491 (JX307672)*

Cronobacter sakazakii HKC517 (JX307662)*

Cronobacter sakazakii PM7 (JX307663)*

Cronobacter sakazakii PM493 (JX307674)*
Cronobacter malonaticus PM199 (JX307664)*

Cronobacter sakazakii PM469 (JX307670)*

24 Cronobacter malonaticus G3991 (HQ880420)
4‘_';7 Cronobacter malonaticus 0SCHPLA46 (GU122199)
66— Cronobacter sakazakii KYU66 (GU227693)

Cronobacter sakazakii PM458 (JX307667)*
Cronobacter sakazakii PM496 (JX307675)*
Cronobacter malonaticus SZJ280 (JX307657)*
Cronobacter sakazakii PNV 466 (JX307668)*
Cronobacter sakazakii PM465 (JX307677)*
Cronobacter sakazakii PM501 (JX307676)*
81 Cronobacter sakazakii FCJ091 (JX307654)*
Cronobacter dublinensis subsp. dublinensis DES187(T) (EF059892)
Cronobacter dublinensis subsp. lactaridi E464(T) (EF059838)
Cronobacter dublinensis subsp. lausanensis ES15(T) (EF059841)
Cronobacter dublinensis ZCC202 (JX307655)*
85 40 62 Cronobacter dublinensis ZCC207 (JX307656)*
28 Cronobacter turicensis Jor170 (FJ906916)
Cronobacter turicensis z3032(T) (EF059891)
47 Cronobacter universalis 96 (JN205051)
60! Cronobacter universalis NCTC 9529(T) (EF059877)
Cronobacter muytjensii ZIN392B3 (1X307659)*
99 Cronobacter muytjensii Jor77 (FJ906905)
9?|_’: Cronobacter muytjensii 0SCHPL63 (GU122213)
67! Cronobacter muytjensii ATCC 51329(T) (HQ880421)
Cronobacter condimenti NCTC 1330(T) (FN539031)

L EEEEEE— Escherichia coli ATCC 25922 (DQ360844)
[N Shigella dysenteriae ATCC 13313 (NR 026332)

94 Citrobacter freundii DSM 30039 (AJ233408)
L i,—|7— Enterobacter aerogenes KNUC5012 (1Q682638)
82 Enterobacter asburiae MY2 (AJ506159)
Enterobacter cloacae ATCC 23373 (HQ651841)
63 Enterobacter gergoviae JCM1234 (NR 024641)
66 —‘— Enterobacter pyrinus E872 (EF059884)
—— Pantoea agglomerans ATCC 27987 (FJ611824)
9ol Pantoea ananatis LMG 2665 (FJ611815)

0.002

43

58
26

61

E 2. EF16SrRNA EFFIHMENRTENRRAZLEW

Group 1

7 Group 2

/
} Group 3

} Group 4

Group 5

+ Group6

Qutgroup

Figure 2. Phylogenetic tree of the new isolates and related species in the genus Cronobacter based on the 16S rRNA gene sequences. Number

on the branch indicated the credibility level of this branch in Bootstrap. Scale length,0. 002, is substitutions per residue. GenBank accession

numbers of sequences are shown in the figure after the science name of each host. * Identification numbers of strains sequenced in this study.
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*4. ERPRTIENEM MPN ERHELELER

Table 4. Identification and MPN of Cronobacter strains in the tested food
Strain number Isolation source MPN Biochemical 165 rRNA Species
patterns gene group
FCJ091 Needle mushroom 9.3 MPN/g A Group 1 Cronobacter sakazakit
ZJN392B1 Cooked pork 46 MPN/g A Group 1 Cronobacter sakazakii
HYC485 Oyster mushroom 0.3 MPN/g A Group 1 Cronobacter sakazakii
HKC517 Frozen mutton 0.36 MPN/g A Group 1 Cronobacter sakazakit
PM7 Powdered milk 3.6 MPN/100 g A Group 1 Cronobacter sakazakit
PM458 Powdered milk 3.6 MPN/100 g A Group 1 Cronobacter sakazakii
PM466 Powdered milk 29 MPN/100 g A Group 1 Cronobacter sakazakii
PM469 Powdered milk 3.6 MPN/100 g A Group 1 Cronobacter sakazakii
PM487 Powdered milk 46 MPN/100 g A Group 1 Cronobacter sakazakii
PM491 Powdered milk 110 MPN/100 g A Group 1 Cronobacter sakazakii
PM492 Powdered milk 110 MPN/100 g A Group 1 Cronobacter sakazakii
PM493 Powdered milk 9.3 MPN/100 g A Group 1 Cronobacter sakazakit
PM496 Powdered milk 3.6 MPN/100 g A Group 1 Cronobacter sakazakii
PM501 Powdered milk 3.6 MPN/100 g A Group 1 Cronobacter sakazakii
PM465 Powdered milk >110 MPN/100 g A Group 1 Cronobacter sakazakii
HYC465 Frozen dumplings 0.3 MPN/g B Group 1 Cronobacter sakazaki
PM249 Powdered milk 3.6 MPN/100 g B Group 1 Cronobacter sakazakii
PM431 Powdered milk 24 MPN/100 g B Group 1 Cronobacter sakazakii
PM467 Powdered milk 24 MPN/100 g B Group 1 Cronobacter sakazakit
PM199 Powdered milk 9.3 MPN/100 g C Group 1 Cronobacter malonaticus
S7J280 Coriander >110 MPN/g C Group 1 Cronobacter malonaticus
ZJN392B3 Cooked pork 46 MPN/g D Group 5 Cronobacter muytjensii
ZCC207 Cold noodles with sauce 0. 62 MPN/g E Group 2 Cronobacter dublinensis
7CC202 Frozen dumplings 9.3 MPN/g F Group 2 Cronobacter dublinensis
A 23 ke R BT S B AT R A5 E 24 kR B
3 e VRT3 BB K 6.6% < 300 4 A BE L

Bt 5 BB 1 2 25 A1 2 A B i e A RO 3
L5 0 A 4 PR 2R R % R 22 4 U 1) £ R B0
VT R B 5 i A TR s TR T R 2 A K U B
7N KB T B PR AT T e HR AR SR 9 A
S8 R I A RO JE R X T Wk v e B A
(g S AL, BFASFE b 2D 23 A2 LI JC I = A
JH~3 A~200 mLIFJo i = fAN 3 4S20 mLK Jo1E ik
B AR L 0 At 70 s 008 T R RS i B A, AN iR
T N B 72 ) AR 3 2 R AR A S B S B e VR
S e AEA VG AP, SR T S8 PCR 23 146 i ik
AT A1 25 i A5 SR Ji Xk 53 7 G BH P A A 2 AT A
GEI) e AT I, K AR B I AT G R BT A A T
TSRS e 1 50 2 v AT TR A T O A R Wk R e
B VAT R RS A I ) T AR s 2

55 FCAb R S AT B R T Wk 5 R AR DA A
A i FR) R R I 7 9 v O 8 A AR R AN [ 49 3
e BEE R A 5. B AR R 350 fAF i

I PCR AT H %R 6. 0% , 9 & ik & £ I 1 4 Y
BN 5.0% 5 15 4y Woky A% i 1K 9 8k e m A I 2 )
LB WA S &N 1 - 10 MPN/100 g () #F i A7 8
£+,10 =100 MPN /100 glJ#£ 51 4 4>, >100 MPN/
100 gfJFEM AT 3 4o 50 43 JAE 95k #F dt b AL A7 8 £y
FE SO AE O B VL E BRI b 23 8 3 T vl B AR A
X8 AR W Ry A b VT g R A O A SR 1L F)
110 MPN/g DL EFI7KF (R 4) o [Al—FF b il s &
A AN R R o BV A B WA RO A ) 1 i g
) o 3 R) B B A BRURE v B AT RN B M vl B
FF

AT B4 B 24 MR B o Bk A
A AT FI 168 rRNA KL X 3 1) 73 A 50 R E 4T T Fb
4 E i & (R 4) o ity 15 BRIk U5 7 250K
KEZBERII N C. sakazakii, 3% 5 [ 55 b o5 B FF
BN RR e s T g — B . SR T R
Pl R DR F B0 5 — 2 M €. sakazakii 1) 53 Al
0 BT 2% B Gk K G A £ v e o
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HY T o 7 U AT 81 Ja 1 AS 77 v B R Ik 5 (B AE
FEAE D TR )L ) 1V S A 1A A T 45
PWAT B W e B vk AT B AN [R) R 23 A L
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Abstract: [Objective] This study aimed to detect and quantify Cronobacter in 300 powdered milk samples and 50 non-
powdered milk samples. Totally, 24 Cronobacter (formerly Enterobacter sakazakii) strains isolated from powdered milk and
other foods were identified and confirmed. [Methods] Cronobacter strains were detected quantitatively using most probable
number (MPN) method and molecular detection method. We identified 24 Cronobacter strains using biochemical patterns,
including indole production and dulcitol, malonate, melezitose, turanose, and myo-nositol utilization. Of the 24 strains,
their 16S rRNA genes were sequenced, and constructed phylogenetic tree by N-J (Neighbour-Joining) with the 16S rRNA
gene sequences of 17 identified Cronobacter strains and 10 non-Cronobacter strains. [Results] Quantitative detection
showed that Cronobacter strains were detected in 23 out of 350 samples yielding 6. 6% detection rate. Twenty-four
Cronobacter strains were isolated from 23 samples and the Cronobacter was more than 100 MPN/100g in 4 samples out of
23 samples. The 24 Cronobacter spp. isolates strains were identified and confirmed, including 19 Cronobacter sakazakii
strains, 2 C. malonaticus strains, 2 C. dubliensis subsp. lactaridi strains, and 1 C. muytjensii strain. [Conclusion] The
combination of molecular detection method and most probable number (MPN) method could be suitable for the detection
of Cronobacter in powdered milk, with low rate of contamination and high demand of quantitative detection. 24 isolated
strains were confirmed and identified by biochemical patterns and molecular technology, and C. sakazakii could be the
dominant species. The problem of Cronobacter in powdered milk should be a hidden danger to nurseling, and should catch
the government and consumer’s attention.

Keywords: Cronobacter spp. (Enterobacter sakazakii) , biochemical patterns, 16S rRNA gene, phylogenetic tree
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