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Abstract: The contamination of Yesinia enterocolitica in seven kinds of food from 17 cities across the country was investigated for Y.
enterocolitica distribution and genotypic diversity analysis. The microbiological examination of food hy giene--examination of Y. enterocolitica
(GBIT4789.8-2008) and GB/T4789.8-2003 were slightly modified and used as the Y. enterocolitica detection methods. The ERIC-PCR
fingerprinting of Y. enterocolitica was carried to typing. Fifty positive samples of Y. enterocolitica were detected from 946 food samples, and the
total Y. enterocolitica contamination rate was 5.29%. Among the 50 positive samples, the raw meat, frozen food and edible fungi were 24
(12.06%), 25 (16.89%) and 1 (0.74%) respectively. The positive samples detected by GB/T 4789.8-2003 method were 34 (3.59%) while were 25
(2.64%) by GB/T4789.8-2008. Cluster analysis showed that 72 Y. enterocolitica strains from 50 samples were divided into four groups and the
type C was the main genoty pe, which initially established the Y. enterocolitica ERIC-PCR fingerprinting database .
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/N4l % EB/RFR KRB (Yersinia enterocolitica)
e/ E LR REAE A B IR B N A K 1) 7 E B0 B 2
—o YA G BRI RS, O I R
GriEyn, BRIIESVERER . WUiAER, 2008 4
¥ E AR GBIT 4789.8-200821% # T GBIT 4789.8-
200381, = ZIFE SR INFTR) AR B2 AR T R, K4 C
VKFEVAIE IR 26 CHL CHE 77 48~72 h, HEAL 45 1Y
BN APl 20E 1 VITEK GNI*. {HIZAERAIH IRZ
kR B H] GBIT4789.8-2003 46l Y.enterocolitica..
2011 4F, [ENC ST E X 43 ES Y.enterocolitica i
TTHENDEAIREE T, R AN B 2 B8 FR A A4k ik 4y
BASETARR, B 4 CH5IE 14 dP. 2011 4F, 3
MAFEERT R AT Y.enterocolitica WY, HEKD B
FI i R RRER 2P T 4 CHEE B 95 7. 14, 21dD9,
T A SR ] A DA PR E BRI AT 2R G B A i e
FUII L FE .

H # XTY.enterocoliticadtA T 1R /47 B £ EI715H
fik 337 Bk i HL vk (Pulsed field gel electrophoresis
PFGE). FfHLY HEDNAZ &M (Random amplified
polymorphic DNA, RAPD) FIZ A 51407 (Multi
locus sequence typing, MLST) B9, ijPFGETEANH 5k
WE M mESAS, HEEIREER:; RAPDEA
EeAEE, HEEMZE, SRR MLSTEE M EHK
LR 270 D o) 3 [ RpI) iAo &R BT 7 SR 9%
% ERIC-PCRAM YA R 5L Tz 1 4 1R 5 [ A] 15y
FE AR ST EEE 41 (Enterobacterial repetitive. intergenic
consensus, ERIC) Tfjiti#H{FHIPCR/ AT, 5 F
WITEML, HEABRERME., PEE. RARRICENR
A, EANER N Y enterocolitica 01U 73 14 7,
{EL [ 383 45 A\ K ERIC-PCR 3 H FY.enterocolitica 1)
ARt

AW T IR GHARE PR T4 i X K
P CAS IS EEE . KPR, B
A, R Al i Y.enterocolitica 75 441 L,
X PR E PR VA GBIT 4789.8-2003 11 GBIT
4789.8-2008 Xif it 1 Y. enterocolitica 4TS, 434
Eb i B ERR % Y. enterocolitica £ Hi% . A, i
i ERIC-PCR 73 Y FAR NS MREAT 73770 BUR 73415
e bR EEERE A, DN SE RS S
Y.enterocolitica J5 44 St Fali i -

1 RSk

11 H&EX%E
M 20124 9 H TR RAE , KA s N =KX I,

RIKIT LA (South of the Yangtze River, kg FifE.
AR mE A B sl BB, KITEAE (North of
the Yangtze River, GFG22M . MR, PE22. KJR.
e B ARG QRYIL wlsk. BT ERR.
TR

NPIE= GG, AR IIRAE, REETT
PREAE IR (A RCEY RS ) GB 4789.1-2010
17, TCHERFE, Jow e, B AE /b 500 g, 7£ 4 C
T 8 h WIEIASEERE . AHIFFT N 17 AT & T A
ERBENCRE LR E R (RS WL 3R .
K= BB AE. deeAtlgD S 946 17,
HARIE DL 1.

=1 BEXEREHE
Table 1 The sampling amounts of different districts
KA ASH KTl HEH SAE HoSH

L& 57 =M 57 F 3 54
e 63 oA IRIE 53 3k 52
EaR=] 57 0 5 55 BT 54

K 59 KR 53  #% 54
PRAT 57 Flo%:3 50 TR 55

2B 61 & 55 &t 269
At 354 &t 323
Bt 946

12 FEMNBEE

i TR R 22 (PSB). CIN-1 55 773 PR
B Y BRI B R RSO R D JRER . BT
B R, MID (GN A+B) A %5E %
T E T RAICE R AR APl 20E L%
SE RIS S LI 1) R B LR A 4577 . DNA
PR & EAE TAM TR (B AFRAF, Taq
fify Sz PCR FIT s ik 7 [ 25 B A BB () HIRA
&, DNA 5|9 REE R A J 4 K. LL A5
RO A

1.3 R F =

131 1HEBmRIEREARBOIB LR
ZIREPF (B SMAEYIRE) GBIT 4789.8-2008
Fl GB 4789.8-2003 3 Fi /5 i[RI NTEAT o K 25 g Fdh
225 mL it REEEREh 2P (PSB)Y 3B, 40T
26 CH CH:## 48 hfl14 CH CEFET d, FmslAb 2
(0.5% KOH-0.5% NaCD) J& RIZEH: A1 CIN-1 B g F AR
MR Y BT E, B 26 CH CH7#4822h, i
RUB VEAE CIN-1 Bllg PR B e AR VR, 7Rk
RY BT R e, AR VR - 55 7R M40
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AT, TREE KT 5 MENERELS 4,
T 5AN4xik) P R T PR XU AR AR 2B A it
ATHRUEPE RS, o DR o PRORUHE R T AR 4R AR 2 B
RIS B AL A =R, IREFIPERI ITSE R, Bk
AR AT ARG SRS, RSN BT, I API 20E Al
MID 64+65 %72, %54 Y.enterocolitica fic BHYE
1.3.2 LR X IR AR H ERIC-PCR

¥ % E 5 9 Y.enterocolitica 43 55 #k F1 A% U bk
ATCC52204 CRHERAIUMAEMRHARAFD,
K ATl SR BUE N2 DNA, J7 R Z A7 &
P AR EA T 0. RIS X ERIC-PCR e JBifA Rt AT
Ak, PeAb)E RS RNAR RN 25 L, HAP a1 W
B (4750 ng)+ 4.0 mmol/L Mg?*. 0.5 mmol/L dNTP.
1.0 UTagDNA G ()M ZARED. 0.6 umol/L 5[4 .
YRRy 95 ‘C AR 3 min, 94 ‘CAEM: 305, 46 C
iBk 1 min, 72 CZEfH 3 min; 35 4MEHR; 72 ‘CHAIE
110 min. 3P4 2.00%6) TAE BfIgkEZE 90 V
FL R FEPk 60 min, FRIE TR ANEEIR R G IR AH . 4>
R 25 FH Gel-Pro Analyzer #2EFT Nitsys i kb3 4y
Bre

2 RS
210 RN Bk AR T Rt B

R

173 S R LR K w9464, Hob i
Y.enterocoliticalH A S 500 50 % N5.29%, Hik
(ke R RANR2FR s S AR T 2 BRI (G B
WNR3FTR

L7 T B SRAE S ASHINAE 2012479 H 31201346 H
2 183347, Y.enterocoliticar®E ANEI 17 HIV5 SeFRRE &% AN
AT, T s 2K 5 7 (18.18%) > 4¢(10.91%) >
2% M (8.77%)> & B (8.20%)> s /K ¥ (7.55%)> b 5T

(6.00%)>71] 5 (5.45%) > (4. 76%) > A J5(3. 77%) >R
(3.70%)>F4 £ (3.51%)>1IX (3.39%)>il13k(1.92%)> |-ifF
(1.75%)= T (1. 75%) > J11(0.00%)=7H71.(0.00%) , ¥+ 7
(R H 26 f 1918.18%,  RIIFNTEEVLIRI A H S (o
0.00%, H i T-F ¥4 th#e (5.29%) ISk A R« 7h
7. B 2L BRI, dbET. W, SRS
JUFRRE LU, RO G EAR G TR A ER . 17
EZESHRETRE RN : H—, HImER, FSHS
sk h R AL TR RIEEAR, &I
VIR EA & BRI A B, SRR R
FERIREM , SRAEFE MR 23T AR AT g 2 — 5L
2 U P AR FEE 1) 5] P B s Y R Y 22 5 o
&2 TRMHA LG KB RRRESLER
Table 2 The contamination rates of Yersinia enterocolitica in

differentcities

R AT Hous MR TRy
i 57 1 1.75
AR 63 3 4.76
= 57 2 3.51
Hix 59 2 3.39
AR 57 1 1.75
2.9 61 5 8.20
29 57 5 8.77
% R 53 4 7.55
G 5 55 6 10.91
KR 53 2 3.77
L 50 3 6.00
#h 55 10 18.18
E 54 0 0.00
i sk 52 1 1.92
pripad 54 0 0.00
#Bx 54 2 3.70
TR 55 3 5.45
At 946 50 5.29

*3 RRP BN/ NEEB R RRREEK

Table 3 Yersinia enterocolitica strains isolated from foods

Atms HBME HRLh KRR BAHhBST HRMAE HEHF kR BRSBTS HRFE HREK KR
Yel ALER#HS HE  EEHE Ye20-1 RARS RAKEK BARE  Yeds2 RARS ARG Fa
Ye2 HER#SE FR A Ye20-2  @ARS RAKE O BARE Ye’s RARS  ABH K
Ye3 BARS  ABHM A Ye20-3 RARS  RAKKE BRE  Ye3s-1l RARI  ABHM  Fd
Yed HER#SE BB Ak Ye2l BARS  BAKKE BARE YT AL5AHESE AE  Hd
Ye5 RARSE  DEG g Ye21l ®ARS  ®AKER BARE  Ye3s HNEARSE FAR K

Ye5-1 — #ARS: DEE = Ye 22 BARS  AFAE SRIE Ye38-1 AHAHFS FAAR Fé
Ye5-2  RARS  DES g Ye23 ALHA#HRE BR BRIE S Y39 kARS AFAEK Fd
TR
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Ye6 RAERE AFHNE &G Ye2d A5 AH & 7 B L Ye39-1 RARS AFAEKE Fé
Ye? BARSE AW R Yed-l MEAHR P BE 5 5 Yed0 AL5ARHS BA  HFd
Ye8 ALHAHS KA KX Ye25 AL5AHR P e 5 4 Yedl ALAHS KA Fe
Ye9 RARS HFRTE  RH Ye26 AR S TR iR 05 4 Yed2 AR SE AU Fd
Yelo MAH5A#E  RE R Ye27 HEAH R A 14 g 5 Yed3 kAR RAREZ Fd
Yelo-1 HEAHS  AE R Ye28 HE5AH& R B Yed3-1 HARSE BAKKR Fé
Yell MHH5A4&E  BA L] Ye29 RFER S TG g B2 Yed3-2 RARKE RAEAKK HFé
Yel2  ®ARS AFAH B Y201 RARS TR B Yed3-3 RARD RAKK Fé
Yel2-1 #ARSE AFAR AW Ye30 RARS  BAEKKR O KR Yed34 RARSE BRAKR Fé
Yeld MH5AHSE W 29 Ye31 RFER S R KR Yedd ARG REKER Fé
Yeld MHHEARA%E  HA T Ye3l-l RARS R KR Yedd-1 -~ RARS RAKE Fé
Yels AEAHFSE HA 29 Ye32 W5 A% S 7 BE Elop;3 Yed4s5 HEHERHE  FAH 0 bk
Yel6 &R &4 20 Ye32-1 A5 AHSE 7 B Elops Yed6 AR #AKR X
Yel7  #ARS AFAW  Z)H Ye33 A5WHE HA Elopy Yed7. | mARS RAKE #BX
Yels  #kARS  ABE Z) Ye3d HEAHR B A £l Yedg' AEA#SE 4R TR
Yelo AR ABAH Z) Ye35 BRFER S HA e Yed9 @A ESE RAKKR TR
Ye20 AR BAKEK SRIE Yedsl  RARS A g Ye50 ARG AR AR

E: Bl —® 5451 4052 R0 B ERRE— S,
22 B EP/NGE T RIVRFERE T EE R
il

L REE Y, NSRS AT Y.enterocolitica

FHERE L2408, 75 Y N12.06% (24/199), 4 i h
Kor H BEPERT 2567, 15 345 916.89% (25/148), BH
Rt PEPERE R L, 15 44 N0.74% (1/136), i Hoft Py
R A ARG B PERE i, B R H S5 58 WAk 4.

*® 4 TEXB R NNFERRIBRARESRER

Table 4 The detection results of Yersinia enterocolitica in different foods

ERiA ABAHRE KER RARS AW g RE mEE A
R E 199 169 148 136 170 85 39 946
ZREREE 3 24 0 25 1 0 0 0 50
FRE 12.06% 0.00% 16.89%  0.74%  0.00%  0.00% 0.00%  5.29%
P15 A ) i RISV £ S Y. enterocoliticay s 42 (1 /5 L

ARSI s 75 B 5 | R AHDRAT ML AT 2 i . 7
PR PRI il PR 5% T2 RIBE33.33% (8/24), Lk
K PN26.32% (5/19). A3N25.00% (6/24). MA123.53%
(4117), PABERPZE AN T )5 I8 A5 4% Y. enterocoliticax\
AR DN TR RIS, T T G JRU: EE A 8 SR A SR 4R
B e BRI o TR A H R 2 TR T R
IKHEE29.17% (7124), HUGEHISH22.22% (4/18) 14535
Jh19.35% (6/31), SHIA/KIAS Je2e =i nl fese t T Rk Al
BEG R TIREN), T IXBE G R, RS XS R
1E A 4 R Y.enterocolitica /i m] 4E K 58,  ATLLA %
£ it R AR B

23 TR /ML AT K

AW A K A GBIT 4789.8-2008 fil GB/T
4789.8-2003 % Fh EIFR LI TN, GBIT 4789.8-2008 ]
M PSB 26 ‘C+l ‘C 157748 h, GBIT 4789.8-2003 124 K
PSB 4 CHl CH:FE7 d, 7EIX Wi A H AN (1
EFREREAT RN, EAKS I BHMEAE S A DL AR5,

TERAERI94607 £ i FE il 1, GBIT 4789.8-2003f:
% 93.50% (34/946), GBIT 4789.8-20081 Hi Z Ay
2.64% (25/946), I HH 7NN GBIT 4789.8-20087% A
K, TGBIT 4789.8-200315 Kt BHYERE S, (HFTHHE
B ik ST HABE A o RGO, i BHAS [P S8 B iR R AN
R 7% [A] %Y. enterocolitica A AR K, K4 C
A1, G R T YenterocoliticafiiE FIZE S EhE, X
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RZHIABAE AP SRR AR, FAlEH T2 HE
/D IR AR, A 4> Y. enterocolitica?E26 °C HHEL
I REIRPUHAIR , BAAERIS, AR L
T EARIEAFAE LA, T AR F ATV R A T A
B RHEE b AR ot A FRI R i R A PR AR PR 3
AN

x5 AMAENBEBRIVRRRERLER

Table 5 Detection results of Yersinia enterocolitica by different

methods
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2.4 /) B3k R BRIK 4 % tk ERIC-PCR

AR

W 506 B B 724 o B AR AT
ERIC-PCR/, ERIC-PCRHLIK 45 R 1R~, A
PR PRERIC-PCR™ ) IEA T SRR Mk P28 (s BAR e, 2%
W E A1, BOKR/INZ12200~3000 bp, SR A
Gel-Pro Analyzerfi {4+ FINtsys B A FE 4341, SLAH56F
8, oy B 2, oAl FsEkt 1-0.42~1.00,
SN HBRE R TR A 22 5 o 2 R0 1) JE IR [ 14 AT LA
- RNA. B, C. DIUf%E, HAPAKRESOMRE, MR
$#70.68~1.00; BiREL & LAMKEH, HEILREL
0.63~1.00; CiEfUL& ALK, Al %%0£0.71~1.00; D
RASTIRE, MR $£0.62~1.00, ATCC52204 %
TEDFEH, B 4> Bk 32 B R AR Ci%. Foha3Fn44
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43-2. 43-3f1143-4, 12f113 , 20-3. 21-1#132-1, 104
21, 20-1F120-2, 174118, 19. 45. 46f147, 35. 3640
42, 29-VRH31-1EEPR PP Z [ AL 230053 ilik #01.00,
AR A — 245

MI 23 456 78 9101112131415 171819202122+ -

M 454647 4840 5

17 INAEERA S BB /R#RFC B ER|1 C-PCR Hjk[El
Fig.1 ERIC-PCR electropherograms of Yersinia

enterocolitica
E:'M % maker, M EE|T &K% A1%4 5000, 3000,
2000. 1500, 1000, 750. 500. 250. 100 hp; +, Yersinia enterocolitica
ATCC52204; -, & 5188 ; 150, Yersinia enterooolitica %~ #k .

3 ZEig

3.1 ARWFFCR M FEARE 4 E 17 M-k
AT Y.enterocolitica 73 B4 5E,  FHNT /X BS Pk
4T ERIC-PCR 73 Ui 7%, 4558 87 946 faft i,

I 50 k6 Y.enterocolitica FHYERE S, Sk RN
5.2%%. FEFHPERE S, IS A 24 4y, V5
AN 12.06% (24/199); A E AL 25 17, V5P
N 16.89% (25/148); £ T Kt 1473, 15443 0.74%
(1/136), 1A PY A 5 b AAar HHE VEAE i, 33 B
Y.enterocolitica 75 % =4 7 A5 A i ot R
Y AR O A A G HRE R, SE RS e
Y.enterocolitica X\ THAL & RMEZ, ME L5
()4 PRI G XU e, bR T TR e I I R TR KR

5 R RN VRS S e RS 0, O B VK AR A
TS A PSS, B R AT, DAL
HEERRAR, AR KR RN G YR, L
TR GMP SR ARIEE I £ i ad 4 T AR ) S B
o AR LI, GBIT 4789.8-2003 [EH#xiZ:
KR B 554 AT Y.enterocolitica FHE H o S
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4 CYAIEE, AFT Y.enterocolitica 77 MZE IS b,
MR 2 B A AN T A FI SR FEAE , RS T
Y.enterocolitica 15 Jufe FEARI ¢ A Ak}, A ¥ 7
Y.enterocolitica 7£ 26 °C HHR I BEHR AR, B
AR, AP R EERERT DI A, B
A FH L A — Bh AR 253 A, [0 B o8 P 1 o [
Frid e fs KRR /D ek A TR R A

A am "
——r XK 5T Im s
A —_— ®
" ¥ @ Y, 5
| “ 4 Akl *
o ' 't 5
'

[

il Sii B

L 1

0.40 0,50 0.60 0.70 0.80 090 1.00
Coefficient
E2 /ALERAKER/R AR IREIER | C-PCRIELEIE
Fig.2 The ERIC-PCR fingerprints of Yersinia enterocolitica
E: SKRERRARS, RREAAS S, IREEAHA.

3.2 5 PFGE. MLST. RAPD % J5iE4Htt, ERIC-
PCR #fEfifL. AL, 28, WikisHZr
1E3E4T Y.enterocolitica A% 22 FEVER 70 0 A 4 2R
M IEFERASIG R @A T BRIE AT, 4
SRR MR A, AR SE AT DS, Bl il OISR
(1) ERIC-PCR 7381777, AW Fifrix e et FghiT
ERIC-PCR Jx B f&k R LA, BRI & 2 7
Y.enterocolitica ] ERIC-PCR [ bifk % . MBI

SERORE, T2 HRE TN 56 M, MALREE
0.42~1.00  [a], Je#tth BAR GG 2. 15
JLBE RO A RR BN C #%, AN SR IE I8 1)
WRIEA IR R3804 o [l — i b R B 21 1)
WA B B R AR, T 43-2. 43-3 T 43-4, M\
] — 3k 7 B RE ot B A IR B R B bk, 12 AN
13, 17 #1118, 28 H1 29 454%, AN RIS T 23 2 A U
R BL Z R, 45 T ZAW N 58 & 5
Y.enterocolitica #ill, 3K HUFE 2 ¥ bk, LLEE ST
Y.enterocolitica 73 B &4 e, 3 06 i % kAT X
B PF-A o

3.3 AWFREVUOTRE 17 MR RIS M
Sh 1 98 B /R AR IR B 15 QetE L AT T BON R ik i
7, JPXt Y.enterocolitica 7 SR T T /3 B 7L, H]
T Y.enterocolitica V5Y BN Ao AFIAE, AL
Y.enterocolitica [ ERIC-PCR $i& & . DLix b 55
DRI B BRI OB FEX 5 AT T 2 LB AN RE 2 R 3 A
WLk T — 2 TAEF T E A

BHE LK
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