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L1 pdk: YIRSk 359 Bk, 4% F 2007 -
2008 453 85 TR AE A PRV A PH L FA I 1 55 L
3L 764 (A5 G PN JE A A RIS P RE i, A
BRAGSX B AN E 2% Cui 45(2006) 2 (905 BE 04T
i B 5 v 1] K ( Salmonella Braenderup )
HO812 Sy ib TG E PFGE 3B HI A5 18 Bk, 4y o
245 it A= ) T o R T A A e Y
L1.2 133 AR5 : Luria-Bertani (LB ) % 3 5
FTRRR K S 35 ( Trypticase Soy Agar, TSA) Iy H
JEIE R AR A BR BT A, 2R [ MAE S 5 W
JARRE YR A R A R . PRGE % HI 3 IE b
(SeaKem Gold Agarose ) Ity H 2 [ Cambrex 2\ &), +
e BL B R B4 (SDS) | = ¥ WY Bk WY e ER R
(TRIS-HCI) & — P4 Z B2 (EDTA) 4 Y RER 5t 95
(PMSF) 25 | Sigma 2\ ), iR A& L840 F 764
=R, SR T KR RR G 9 YD Xbal 1 3 5
AP TR (RIE) A R 7] (TaKaRa) , Xba 1 Y122
PR R A LS 2R T (BSA) S T g

2 277 Wk ( Cell Suspension Buffer) | 4 Jifg 24 fi#
W (Cell Lysis Buffer) 2R I K 22 i \TE 22 il
F10.5 x TBE 17k 2% ki3 A ATHE
L1.3 V00 ) QR I 3 A I3 « 28 [ S&A 2w
ZWHLE (WHO $5 &2 iE) » a5 TIRE O
ZMPLINTE ( Salmonella O Polyvalent Antisera) ,0
YLl %5 ( Salmonella O Group Antisera) , O BL[K T3¢
1.3 ( Salmonella O Factor Antisera) , H ZM ¥t IM.1E
( Salmonella H Polyvalent Antisera ), H #H ¥ Ifil 75
(Salmonella H phase Antisera), H B [K T 7 Ifil 1§
( Salmonella H Factor Antisera) #ll H $7i JFLi5 S AH T IfiL
V& (Salmonella H for Phase Inversion Antisera) .
1.2 MmFRME

VDT PR TR 14 10775 2 68 5 0T i 48 0 s Ty 42 o
U SE . % i IR ZR [ S&A A w2 L TP TG
WM 2 WA E AL BRI T , A ) S&A A/ Vb ] IR
PUILIE 12 W B 57 AT 1T 0GR A 36 [ A 1 ( GB/'T
4789. 4 -2008 ) , M 4l 5 45 3 1) 5T A g V1T G
[ESLEONIRT- S
1.3 PFGE

PFGE 73 714 IR 5 [ 5 o T )7 425 ) v O HE A7 7Y
SRR IEAT L I 2 YT R R B

[ 7 AL VEIR T L 3 DNA 76 37 °C oK rh i ]
50 U ) Xba 1 2AEFY) 2 ho A52IAYBREIE DNA J
B Chef Mapper [kt 7 58 I HL vk 53 8, o ik 2%
M h 0.5 x TBE, Hi, kB[] &y 18 h, B 3k i
14 C, ko f a1 2.16 s - 63.8 s, BERL IR AL
ZEER )5 AR, PRGE iR 45 Rl ] BioNumerics
PAFIRIE I, W VD1 T EQ BT AR 5 R B RN R OG AR
A PP 1 TG E HO812 Ry 4 RUAR i IR #74

2 FERFpAT

2.1 AEMEFTERTDIREMLER

359 BRYDIT IR LAG I 24 N IMEARL(ER 1) . £
BEME R RIPT IR (31. 5% ), K e 20k Bl
FEVT TR (13.4% ) E&F MLPPTTIREE (10.0% ) (E
AU 1T I B (9.7% ) R AE R B vb T IC
(9.5% ) o AN VLIMIERIA ZRP VDT TR HL 5
VDI TIRE APV TIRE 7 Dby I T IR i L3
VIR R BURUTTIRE DT TR a2 2R 90 T]
FRR A 22 RIETRAD T TR SR (R 1) 6

XSGR R 1Y IR B 3 0 B A i R VD T G
(35.6% ) , KW o3 2 BRAGFEVD T IR (13.0% ) |
MRV TR (12.3% ) EDEE LNV 1] IR
(12.0% ) JE/RBIPTTRE (11.6% ) M idbi]
[C & ( Salmonella Djugu) (8. 6% ) , A& UL I Y Ky
BRI A6 22 RERA D TR AR5 570
TG B, A S 36 K 18 U 1) I8 E ( Salmonella
Lithcfield ) . B 3EHH VP [T G ( Salmonella Pakistan)
FECHRL VDT REE (S, Bsilla) o & PR Hp 32 22 1 75 Y
B IR BT IR (36.8% ) M 2 U 1] IRHA
(18.4% ) MR FE VP TTIRE (15.8% ) , A H LIl
TH AU B 5T 70 1] [Q TR ( Salmonella Agona) | Bl &
UPTTIRT  IETH YD T R ENSE a1 IR A
UITIRE U, R &7 DD T TR A by V0T IR
Wo ARG A FEVD T TR & b s
VDT TIRTE BB YD 1] QT RN R B0 1] TG 55
Rt FEAR, R X B RV TTIRE (S
Othmarschen) VP TECHE T . b SV TR . HYY
PEVPTTIRE AN NPT TR g8, SR &
B R YD 1T R (18.8% ) Al ey ¥0 1] R 1A
(18.8% ) , Hx Jy B ZE VT IR AT (12. 5% ) (Bl 5T
VD TTIRTE (12. 5% ) MR RP VP TTIRE (12.5% ),
W RIPT TR EF DR IR A EN S 2 Vb 1K
TR ARG T R A

24 Fl g B rh, B ARV TR A 22 R
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2.2 AEMMRFERDKEMFE

V2R AR A P Vb T BRI AG 20 il
A, EEOAA R TTICH & S RLvb ] R | ENSR
7 LN AN N R W N R TS U N I S
Kt 2% Sy AR VDT R L S Vb 1T BT A5 IEIR
TRV RN VP TR SF S B (R 1) o
HOME A R B A U0 R RS 19 Fhfi i 2,
EF MR VBN RNV TR i TR
(NP 3UARBNEE U E SR P E -3 I REI S
WAL B 4 I R A VD T R, 400 D
IRBLUDT TR BT ST b I IR | SR ZE VDT R A
UITERE I o AR ARISE A AR 23330 B 1 36 O A
6 I ¥ 2L A0 1] PR, {ELEE Al ML T 2 194 T b R
PR (R D).

Wi K AR I Z 5 Y LA 15 A LT B A VDT
BB, BRI R DTG | R FE U TR B2
LNV IR B R D TR, R B B 2R %
UITRE NP TR 7 S vb T R

HYP TG T T Ma B ARV T TG A A28
TP TR A L v T T IR A5 o WG A R b 1] IR
IALHE 13 FhMIE R, FE R R DT IRE | R A5 7€
DT IR BN EE 2 g VD 1] IR B NP R BV 1T IR A
RV RS 6 AN g8, U RIPTIRE
IRBVPT TR L b TR £ WA R
R BT ST Vb PR TR, = P RS S 0 1) BB 4391
N EAFEVD T TG R VDT T IR A ZE LD 1T G
Wi (Salmonella Infantis) (F 1),

TEFRGRAR R ZAE P h LG M 3 b Ifi v B iy >
TR, 205 R i 2 U0 1) QT L BRGS0 1] R
IRBPPTITIREE (R 1) .

1SR RT R, T2 Mg 53 B BN D T IR
AR FEAAR Y, 3518 161 RN 180 Hx , {HIZ M Hly
VO RS A9 1M B A IR ANAR ], 43301 hy 20 Fh AN
15 o VELZLAEF NRLVPT T IGTR (EDEE 2 9 VD 1T IR TE
VTR SE 3 A g BV IR o £, 8
BELG R TTIRE & da X3, LR T I
PRFTERNEE LR vb ] IR TR AR UL o A DL b 1] G
VBT ELAT B I35 B — B 25 57

®1 FARRXRERMARZERDITRESEREMFEER
Table 1 Serotype of Salmonella Isolates in Different Sampling District
Xian(P4%) Yangling (1% ) Baoji (5245) Total
Chicken Pork Beef Lamb Chicken Pork Beef Lamb Chicken Pork Beef Lamb

S. Enteritidis 16 1 1 84 7 4 113
S. Typhimurium 12 3 2 20 2 2 6 1 48
S. Shubra 26 1 1 8 36
S. Indiana 22 1 1 10 1 35
S. Derby 4 5 2 9 4 3 2 5 34
S. Djugu 18 1 3 3 25
S. Infantis 7 1 2 1 11
S. Agona 4 2 2 1 9
S. Othmarschen 8 8
S. Virchow 4 1 3 8
S 3 1 3 7
S. Saintpaul 1 1 2 4
S. Rideau 4 4
S. Tennessee 3 3
S. Thompson 2 2
S. Galiema 2 2
S. Kallo 1 1 2
S. Ma 2 2
S. Rissen 1 1
S. Brancaster 1 1
S. Braenderup 1 1
S. Litchfield 1 1
S. Pakistan 1 1
S. Bsilla 1 1
Total 126 13 12 10 154 19 1 6 12 6 359
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FFE 24 Fir L35 L 14 359 BRV 1T EG T £ 7 BR 4
PN DI Xba 1 BEY), PEGE 43 R X6F v ik 25 5L 2k
J 4% B 88 % 1Y SR R, T 4ok 7 AN K (1
1), H A RS 81 BRVP IR, 7 Fhim i %Y B
FEAl £ 128 BRUDTTIGTE 3 Fhf i 80 ; C #ef & 44 #k
TR, 10 ol fi 375 75, Sy AR R I 35 R0 R 28 4 2 R
D .E.F il G 245 ip B AR L RO G /0, 1l 7 7 e
BH—,

] — Iy A V0 1] IR B PFGE 4y B J5 , SR I

B TR — KA v, 2 W 3 4 b ) 3 LR Y L A
AR, RIS, AR 1 AR St AL e ] i
AHEBOEMESGR R Gl BFFE B 20 25 bk
P TTIRERTRALT D 5,48 BRGIEV ] R 4
WL T G o 113 BRI RIPTTIR R AR B> 5 Fif
AN R B (H 305 Rl R B4 & T B fEZ
H A% TR PR ) 25 DA [R] R 122 30 94% , 5k DR 7R iy JEE A
Wlo SZEMBRE MU TTIRE BN 2]
PR FEK YD) EG B BT 5T 4 9 1] FR 1 458 L i 1Y
AR , AN (B DR [T i, BE ARt R A B
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12th 12th

85 90 95 1

(=3

0

i

il

—

1
<

m

]

Q

[T

Rideau

Kallo

12 Shubra

16 Shubra

14 Indiana
Shubra

21 Indiana

Illa
Litchfield
Pakistan
Salmonella 11
Salmonella 11

Salmonella 11
Enteritidis

Enteritidis
Enteritidis
Enteritidis
Enteritidis
Othmarschen
Agona
Agona
Bsilla
Rissen
Galiema
Saintpaul
Derby
Thompson
Virchow
Virchow
Infantis
Braenderup
Djugu
Djugu
Djugu
Djugu
Brancaster
Tennessee
Saintpaul
Derby
6 Derby

Derby
11 Typhimurium
19 Typhimurium
14 Typhimurium

Typhimurium

(=]

-

—

1 359 kR iR ITRE PFGE EFERIRELER
Fig. 1 Dendrogram of PFGE patterns of 359 foodborne Salmonella. A, B, C, D, E, F and G stand for the different genotypes subtyped by PFGE of

foodborne Salmonella. The numbers behind the PFGE profiles are the numbers of Salmonella isolates that have the same PFGE pattern of each

serotype.
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(5 H )M 20 T 97 % A2 A5, % FE TR 14 KREDSE %
ANV G 8 BRAF Vb T ] I B 0 i R[] YR L
T 98% , Bl 45 B L A T H T
i, py R, 3 2 T AN R I ) 432 TR [ X
AR PRI AV 1] G B 7E HE AL b T RE Sy BA 42
o PR [ R B 1) T i o 7 7 ke [ ot 3
V1T R T X £ 5 35 e B 7 ] 233 i) R -
ANV & ke

3 i

WITREAE R RNE) 2 R E L, B4
A 2,523 M IUE RS R, Hoh A 58 A
o ML 78 = BRI 26 U0 1T LR L5 v T I
HERBYD T G A EDSE 2 U 1T 7R
], 5y eb 2 B LA I ) R R ST
I ERRE ARATIRR YD 1 QT R 0 ] [G T 2L D
VI TIRHE MR Vb TR

ABFFEF I, V0 1T G B b o LI035 0 7 26 v
ITIRH (31.5% ) R FEVD I TIRE (13.4% ) 4&F b
PrUP TR (10.0% ) (EREE 220 V0 1] R TE (9. 7% )
TR Vb 1] R, 45 o W b (1986) 1T Fl Xia 45
(2009) V2 f 45 R PR — B, XA R
T | AR 2 [ 50 R M I U 95 R B 0 1) G L
LT [ A 3 A4S 2 Pl il .
25 (2004 ) "3 3 FE £ VR M B0 B 8 B W gE %
1,200 4FF £ i o ) 0 B Ao I 37 780 32y 4
IRELYPTTEREA BT or Vb T TG A R VDT E R AN R
PRSEVPI TR B . 3K 3% (2005) 11 A TRIIN T A= X8
A T 43 B B 0 1) T L 7 2 R B VT G
H(26.5% ) Jim b1 TG (20. 6% ) FIBT 5740751 ]
G (20.6% ) o 3KF5TH (2009 ) ') XA 545 2006
—2007 AFAE Py b b ] B B LV RS R, 1% 2
A )35 Y A YO D QTP A 6 v 1T G B AN L
FEVPITIRE N 3. KRS 45 BRI T A52%
w3,

I FF 0 PR 1) U B i L LY 75 4 v
ITERH, HE 8 R IE DT TR H &F MR
T ENSA 20 1) G B R R v ] G, S8 b
AR YD T T R 26 U0 1] K R R A 2E 70 1]
PG, 25 1A T HEL M V0 1T EG T, 2 P SR R S )
PR ANt v T IR , 53K F5 4 (2009 ) ' X6y 5
2 X8 P R T I L 3 R R S 45 SR B
PR 45 (2006) RS R)T P4 2002 - 2005 4
TR P 2 ARG P PP A 19 I i 2

NIRRT, 5 K TR B U] ER B R 1 2
UPTTECTR 53501 A 8 TR B 2 TR RN R R v AL I 9 7
White 45 (2001) " BF5E Fe 1, 56 [ T L 22 JH 09 gy o
YOI T A L5 5 5 B O B TR A R VD T R T,
PRI AL R 24350 B €V T I T 5 4k v
[TIRHE ., SXEEHFSE FIA BT 45 H 7 AR — %, T Wl R
£ R SR R, B SR YR R AR ], HG ety
5 YL VDT G LTS 2 2 [ A 24 5

PFGE 434 B 4 X 40 B 2 €5 /K DNA HEAF 4047,
Sy AL, 2 B R R B AR A A T i
VESJATAN A 7 B B bRl AHIFSE R
J12£ [ Pulse — Net #fE#% 9 PFGE J5 % 359 #kb1]
BT T 208, T R AT A58 10 - 15 644
BT B 257, o USSR R A #4218 88% Ry AH LI E,
359 MRUPT TR BB N 7 ASKEE . [l — M3 2 i v
I TEQ TR SEAA T [A] — FE PR P, 350 43 TR AR (8 Xba
I fiY) \PFGE 4351 f5 F2 30 Hi 100% £ 35 PRl 7 Yk kg
B BB o (R ARE, 8843 A v 1T G T4 1L Y
AR IE AR, 5 53 5 o e R R e, 3
A A FR] I V0] 23 8 T PG 48 7 () X A v ) R B 7 i
b T Rl Sy S 5 PR R L AR L B R S R VT ]
PR BB T 2R , 33 45 4 1E R 75 4 (2007 ) P00 i 36 [
U B0 FE VD 1 IR O BT 45 L, e R 4
(2007 ) %> 438 19 e [ Sh A I £ B AR T A
b B V1] G B AT FRGE 4315 Frig 451814 1
B3,

PRGE JE[R 71 J 3 PR 5 (4 22 RE A 7E — o PR
b F B P VD T G B S B A R, T
FAE(2006) T HEWFSE 1979 - 2005 4F [0 44 43
AR FE V1] G B L R R 5 1 PRGE 56 [ 3 32 3
R REE , 45 LK R AR [R) 4 {73 7] 5 (R 75 EL A 28 U3
SR, ZIG IR 2 — RV G R A 5
PFGE J:[H % BA ZHEME, I 4 785655 (2005) UV 4]
TEFE R — 3Rk T [ 4F 43 B 1 14 MR FEVD 1) IR
4 3 /> PFGE LA R, Tsen 25 (1999 ) ™ 43231 55 kk
BURRGOIGIE N TR BA 41 DREEEL, 55—
JEA AT BB 01T IR 7 BE P AT HU X )32 AT
SRR T 2 B R R TR A

T DNA 41 sl it 58 19 PFGE J5 7% H T8 A A
ST B 5 AT (5 07 v 22— , SR A B ok 22 1)
SRR T RNEARTR P REREE
ISE RS 7T PFGE HAR M4 B 4> 143 1 [
FH T W% (Pulse — Net) DU 5 45 o BUR 1 1 25 2
Ko F BB B Ik . FRIEL 4 BILE 2000 4F



155 : 2007 —2008 Bk pb i o> 45 7 & VD1 FQRR LT BB Y. /4= 17741 (2010) 50(5)

659

12002 AT T S PR B0 B W A YR
P g 0 PR Ay 5 8 AT IR R £ U O A
T IR AN A 2R 2 T LR

Bt BT B R R TR AR S Bk T )T A

% E

BRI R P T3 FA R,

5% Xk

(1]

[2]

(3]

[4]

[5]

L6]

(7]

[8]

(9]

[10]

Erk, Mk, EATR, 4. 2001 4 b E A IR EUR
T M 250 s Wk oE. DAF9E (Journal of
Hygiene Research) , 2004, 33(1); 49-54.

Xia S, Hendriksen RS, Xie Z,

et al. Molecular

characterization and antimicrobial susceptibility of
Salmonella isolates from infections in humans in Henan
province, China. Journal of clinical microbiology, 2009,
47(2) : 401-409.

Bangtrakulnonth A, Pornreongwong S, Pulsrikarn C, et
al. Salmonella serovars from humans and other sources in
Thailand, 1993 — 2002. Emerging Infectious Diseases ,
2004, 10:131-136.

Herikstad H, Motarjemi Y, Tauxe RV. Salmonella
surveillance ; a global survey of public health serotyping.
Epidemiology and Infecion, 2002, 129.1-8.

TR AR 2 HR 24D 1] QTR 2 5 PRk A T 24
HLE APk i BERE HL UK 0. 0 R, g s
2007.

D%, T, SANAT, 4. €D INE PFGE S M
ARUHF 5. E 2 i ds 4 i (Journal of Medical
Forum) , 2006, 27(19): 4 -17.

SEC, RN, BPHH. OiTEVD B A Dk g B
HLPK 70 B4 7 2 WF 5. b [ IR A 56 2% 3 ( Chinese
Journal of Health Laboratory Technology), 2005, 15
(10) . 1172-1173.

Tsen HY, Lin JS, Hu HH, et al. Use of pulsed field gel
electrophoresis as an epidemiological tool for analysis of
sporadic associated strains of Salmonella typhi isolated in
Taiwan. Journal of Applied Microbiology, 1999, 86
(5): 761-768.

Gaul SB, Wedel S, Erdman MM, et al. Use of pulsed —

field gel electrophoresis of conserved Xbal fragments for
identification of swine Salmonella serotypes. Journal of
Clinical Microbiology, 2007, 45 (2) .472-476.

LA, EEAL, XKE, 4. 2002 4EREPYA &
EUE A BOR M. A R S AR 2 i ( Chinese

[11]

[16]

[18]

[21]

Journal of Food Hygiene) , 2003, 15(6) : 489-491.
KI5, DAL, W, . PP 2002 - 2006 AE AR
PEEOR 75 g R B b [ A 3L TR (China Public
Health) , 2008, 24(2) . 222-224.

Cui S, J Zheng, J] Meng. An improved method for rapid
isolation of Salmonella from chicken carcasses. Journal
of Food Safety. 2006, 26.:49-61.

Ribot EM, Fair MA, Gautom R, et al. Standardization
of pulsed — field gel electrophoresis protocols for the
subtying of Escherichia coli 0157 ;H7, Salmonella, and
Shiglla for PulseNet.
2006, 3. 59-67.

W EBR . B AR A U TR A (R R
g3). 1986, dbat: AR TR et

SR, MRH, XU, A BRIINTTAEXS b TR
i 25 1 BF 95, B AC BBy 2 2% ( Modern  Preventive
Medicine) , 2005, 32(7) : 732-733.

ST, BT, AT, 45, 20062007 4EA R4S AR
PR Al YT SE Sl I K H: DNA 5 S0 g 1Y
sy, E A K 6 24 3 ( Chinese Journal of Health
Laboratory Technology) , 2009, 19(7) : 1545-1548.
FRER, BRI, R, 45, 2002 -2005 47U &
T AR B AN =R A IR o TR M 5 I Ul e
( Practical Preventive Medicine) , 2006, 13(5) . 1262-
1264.

White DG, Zhao S, Sudler R, et al. The isolation of
antimicrobial-resistant Salmonella from retail ground
meats. New England Journal of Medicine, 2001, 345
(16) : 1147-1154.

Fakhr MK, Sherwood JS, Thorsness J, et al. Molecular

characterization and antibiotic resistance profiling of

Foodborne Pathogen Disease,

Salmonella isolated from retail turkey meat products.
Foodborne Pathogens and Disease, 2006, 3 (4): 366-
374.

JAIE, XUS5 A o PR S FE Vb T ) B AR T 245385 %
PFGE 43 7Ifift 5. [ & i T A2 2% ( Chinese Journal
of Food Hygiene) , 2007, 19(3) :221-224.

Lukinmaa S, Takkunen E, Siitonen A. Molecular
epidemiology of Clostridium per fringens related to food-
borne outbreaks of disease in Finland from 1984 to 1999.
Applied and Environmental Microbiology, 2002, 68(8) :
3744-3749.

PR B YR B T A B R R e 0 M 3 2. rh
i T A 24 7% ( Chinese Journal of Food Hygiene) ,
2001, 13 (4) . 42-44.



660 Baowei Yang et al. /Acta Microbiologica Sinica(2010)50(5)

Serotypic and genotypic characterization of Salmonella

Serovars from retails meat in Shaanxi province (2007 —
2008 )

Baowei Yang'* , Xiuli Zhang”, Dong Qu', Meili Xi’, Shenghui Cui*, Jinling Shen’
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Yangling 712100, China)
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Abstract ; [ Objective | Salmonella isolates isolated from retail meats in Shaanxi Province in 2007 — 2008 were
characterized to determine their serotypes and genotypes. [ Methods] Serotyping of 359 Salmonella was performed using
slide agglutination method using Salmonella hyperimmune sera, whereas genomic DNA profiles were obtained using pulse
field gel electrophoresis ( PFGE) with Xbal. The data were analyzed and a dendrogram was generated using the
BioNumerics Software. [ Results] A total of 24 serotypes were identified among the 359 Salmonella isolates. The most
common serotypes were Enteritidis, Typhimurium, Shubra, Indiana and Derby. Other serotypes were also identified,
including Saintpaul, Rideau, Tennessee, Thompson, Galiema, Kallo, IIl a, Rissen and Brancaster. Enteritidis and
Rideau were most common in chicken and beef, respectively, whereas Derby was most common in in pork and lamb.
Seven PFGE clusters were observed among the 359 isolates with 88% similarity. Salmonella isolates with the same
serotypes were assigned to the same clusters with only a few exceptions. [ Conclusion] Salmonella present in retail meats
were phenotypically and genotypically diverse. A database on serotyping and molecular subtyping of Salmonella will enable
us better understand the epidemiology of foodborne salmonellosis and identify their source more rapidly and accurately.
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