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4 RVPT TR TE IR, KRN 8%, 4 BRYDITEEXF 15 Myt sE R e ARG 1E, Hid, MR R & P0HK.
DU B 2R I B 2T 253K 100%, X GURE 25 . T 5 P bRORTI it e S WEMAR i 247556 75%, X 2 VG EE | 1R 3K
R E R B Z T 255355 50%. PCR 255 57K, 4 Bk UD 1] IG 15 B M6 I 3R 2% 2 i) 24 3 [
tetA K 2N 50%, XA A 2G0Tt 24 K R sul2 FOVETHTRIST 2538 T qurB JERRE o0 0, ABFTTSS &
HH, Vi 1 R0 b X 8 5 2 A o R VD 1) TG PR B SR IR, (H A 2R HL AT AT T 247, RN s

KHEIR): VOITIREE; A e W 251 i 1
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U TR (Salmonella) HIGFFRFHD T TCEE 8 B, BAWE Z s 3, & —fE WL A& 3k
SRR BRI AR, B A NS PR P, il 2R X S TR Y s G, BRI P X R T
WAGRNETE . 9 S5 VDT ] EQTR B0 K 6 AR 208 S5t il i R AORE () 7= AR, RS IRJE VD)
IR G N 1 F B 2 —, TERB SE RIS YD 1 IR 0 3200 3% ~ 4%, BITT B =23 X VD 1 IR T 75
JuBiR R 35%P, XTI S, W TIREAATE TR FRFE BB B, JUHORAE B 52 5 s e B f
TR G B T TR B TS G, Kt 3R st i 2RI T IR | R AR B EE I 2 B ARSS, ei
WIEARIE O E R IR BOR B 2 — o JJLUAR, IO)IS, R, E O B d RN S O RiE T
ZEM TV IRESER Y h g, M2k EAE T2 A N FURGPTTIRE . rT W, PITIR
RN RN S e R Y INTITD O = a e o 1) A SN i ) S o W Nz ST S TIE U R T S5 & SE S o= S W 1 e
B BUERE, P RDEH ORI | A% A 2 it . & i DA INaR | 1 B RR A4 4502 B
TR ) QPR R 1) 3 B i
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AR Iz B S e 28 AT T — 20 A B R1 EHAKRES
12 WEIEFE ZMEAEHAKBPW) . DU Tab. 1 Samples of meats collected
FRHISSEH R (TT) BB, ey OWUR o e ARG
N N . . Meats tested Sampling site Sampling quantity
sEFRIE L HE BiiE R IRk (HE) . —WERIIR i 77 i 3
FE(TSD) | B fy M| — PR AR FR 3 (MIU) IS Adbpy R R X 3
=2 RG0SR W T S i AR D BORA BR A AR T % 9 IX 4 6
s AR S T (BS ) W THOM U i) | il 2
HBRA ] ARG ARSI ER K X 2

o ‘ L T % P 4
1.3 AR AP R (W ThoM o 6
WA RA FDIACEZ I - A E R R HE AR RRTERR 18
# (Penicillin) , BT 2 P bk (Amoxicillin) . 2% PG Ak AR % X 8 6

(Ampicillin) ; 3k 761 B8 28 25 SK f8$7 %€ (cephradine ) ;

M, R & (Kanamycin) . &K% % (Gentamicin) . 5555 % (streptomycin); PUFR R, ZVHIRER
(doxycycline) , PU¥F 2R (Tetracycline ) ; FEREEES: 548 & (chloramphenicol) . FAJE % (Florfenicol); KIF I
fig 2. 21 %5 % (Erythromycin) . 7 i % (kitasamycin) ; M7 B 2 347 % 70 2 (Norfloxacin) . A VD 2
(Ciprofloxacin ) ; fisi iz 21 fisk fiie S Wk ( Sulfisoxazole) o

1.4 BRSO BEML AR S RIE R ER GB4789.4—2016 J7 i THAE: 108 % THES T
AFEAR S g, BT A 45 mL BPW R JCE =AM, LA 1000 ~ 1300 r'min ' 25 1 ~ 2 min, #RFHRAIE
37 °C K5 3% 24 he #1535 1) BPW FIdl IR FEATR 53957, BU 1 mL WK & T TTB 3 @, 5 i
(37 C¥EFHEEFE 18 ~ 24 h, BliJ5 PREUA Y5 7E HE A1 BS Bl el i — 0 535 18 ~ 24 h, [ifi 5 W 8<H5
A BTG T RA ARG BRI IR VR, I8 T BER & A T BS ZEfE AR |, 37 C
FEF% 18 ~ 24 h, FRUOWEE BS BE AR 728 T HASBERIVP T I IR T 3%, A LAk 2Lalifb 3 R 24 Fik
HRETE I B EE R BB R, 37 °C K53E 18 ~ 24 h, FH TG 42525 .

1.5 AT PRGN RVE, fERE TAE G B35t fei A A K S 8k i b,
EATHE 24 [ £, oA WA 1T S P 75 R AT A 2544 .

1.6 PCREE HEHWITIREMRTEN invd B115 1975 (F5'-AAACCTAAAACCAGCAAAGG -3; 5'-
TGTACCGTGGCATGTCTGAG-3")", H ) i Bt K/ 605 bp. R E V& PCR ¥4 s i, f& & hy: 2xPCR
TR 12.5 uL, BIE519 1 pl, FUHES14 1 pL, W 2 puL, ddH,0 8.5 uL, 23t 25 L. PCR J i 244
95 °C THAEPE 5 min, 94 °C 25 30's, 55 °C Bk 30's, 72 °C FEH 30 s, 3L 30 MEFF, Fe)5 72 °C ZEfH 10 min,
4 C fRAF. HUS5 pL PCR W), 28 w=1.5% Byt HEWEGE e Ha Dk R 5 R - Be ) B4 00, PCR 7= kA 7l 1y
(ETAY TR FERBARAFR) .

1.7 ZA80A% % WHO 4241t/ Kindy-Bauer 404 HUr E47, DA B B K/ IME R PP VD T TR XS
2R R 55 A, 2 A SRR NCCLS2010 4R, #ki%k PCR %5 R vb 7] IC B 19 K, 42
P2 EFRWIHIEFRHE T 37 C 555% 18 h, 124% 0.5 54 [ AR, KRS R n AT b, IF:
TN TC B A= BRER K, BBV 5 0.5 55 27 PG B8 A o 457V B AR [R], TR 0% B 24 0 1.5%10° cfurmL ™, B
1 mL B W N 7E S R e 1 9 2 PRI, 37 °C FRE3% 24 h, B3R IS | 4 FPORTR) 2580 A,
37 °C 555 24 h, WESHE IR AU A 25 5B R/ N Fid sk B AR .

1.8 THZHE A PCR A& 3 Rt 245 K [N (qurB, sul2, tetd) 514 % 353 5~ qurB: F 5-GATCGTGAAA
GCCAGAAAGG -3', R 5'-ACGATGCCTGGTAGTTGTCC -3', H 4 254 K /N K 469 bp; sul2: F5'-GCGC
AGGCGCGTAAGCTGAT-3', R 5'-CGAAGCGCAGCCGCAATTC-3", H i 47 K /NN 514 bp; tetA: F5'-
GCTACATCCTGCTTGCCTTC-3’, R5-CATAGATCGCCGTGAAGAGG-3', H ) & K /NA 210 bp 19,
XU RO T IR TR M FEAS B RR T T TR 7% PCR 38 S vz, /R & R 2xPCR TR K 12.5 L, B35 14 1 uL,
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TE514 1 uL. #i4i DNA 2 uL, ddH,0 8.5 uL, 33t 25 uL. PCR P=¥IHEAT w=1.5% BlEWHEEIE H ik AG: ]
PR R By A I

2 LRSS

21 WIRESBRENRELER WK 1 R, BS BUEFHREEERITD 1T IR M AN R, 522 [
IR BRRS PIEFIWT 39 (RFEA I B3 T BELI R R o

16 29’ 7 ~w I"-f" H

K1 BS HEFRHE TS 70 2 R
8. 10, 16, 29 N Ir BRIk 5
Fig. 1 Gram staining of suspicious colonies in BS medium
Strain number: 8. 10, 16, 29.

W REA BEAT HE— 20 TSLAERN SR, 450 WoR (3R 2), 50 BRAT B B RRFEAS s It 17 BRAEVD IR,
33 MR BEMIVDITIRE . MR 3 AT, MIU B3l SO SRR GE 1T 50 #4328 T RRAEAS shs I £ 13 #kIE
TR, 37 R ESERIVD T TG
2 SHESRREEIEFERER
Tab. 2 Triple sugar iron agar medium culture of isolates

KRB IR RS #R 5L Triple sugar iron agar medium 1434 iy

Ly - e
I e e . HALE . P.reliminary Stfif{ffrz)er Nuﬁiﬁﬁiﬁins
Slant Butt Gas production H,S production  judgment

K A + - C 5,12,13,14,20,27,44

K A - + C 6,10,18,19,26,28,39,48

K A - - C 7,21,22,31,33,36,40,42,45,50 10

K A + + C 1,8,9,16,29,35,41,49 8

A A +(-) +(-) N 3,4,11,15,23,32,34,37,47 9

K K +(-) +(-) N 2,14,24,25,30,38,43,46 8

TE: K RHE 08, A 7R, +. BIPE, — BITE, C. BERITPTTIRTA, N ARVD T IR

Note: K: alkaline reaction; A: acid reaction; +: Positive; —: Negative; C: Suspected Salmonella; N: Non Salmonella.

®3 DIRESBRECRNEE

Tab. 3 Biochemical identification of Salmonella isolates

MIUZEAE ;373 MIU agar medium

= S A F W RS [l 15
%j]jj . VR WAk Pretlirjl'Jljlj;rjé jjlllifggment Stfin**frier Tliljitraits
Bacterial motility ~ Urease Indole
+ + + C 16 1
+ + - C 30,35 2
+ - - C 11,12,22,31,36,38,42,43,49 9
- - - N 32,33,34 3
- - + N 17,27,46 3
- + + C 2,4,5,7,8,10,13,15,18,19,21,23,24,25,39,44,47 48 18
+ - + C 20,28,29,37,40,41,50 7
+ N 1,3,6,9,14,26,45 7

TE: -+ FHTE, — BIPE, C. BERIVDT TR, N AR TR .

Note: +: Positive; —: Negative: C: Suspected Salmonella; N: Non Salmonella.
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2.2 PCRIIEEGK LA invd TF 3 FEH g #IE A PCR 314 7 1y 030 70 L Tk 405 SR UL IR 2, 605 bp v B 47 5%
AL E A BHE, B VDT TR . AL 2 R, SO I REAR T 4 3 R BHE, 454 8, 10, 16,29, P
BHPEREARS, S 5286 35 (A E I BT FE V0T T IR T CMCC 50013 DNA £, ARHE DL FSz0e4s 5L, 70 1 26 22 X
) S5 AR ST S e BUEY) SO 3 BE AR S PR RIXS S PR REAS o, 4 0346t B, R BHPERG: H 36 8%, X ALK H %

8.33%, ME K H 2R 25%, J& ARG HE 2K 3.33%, &5 NAG HE 2K 2.56%, /MG H 2K 9.1%(F 4) .

23 IR REDTER

2000 bp

1 000 bp
750 bp

500 bp . | —— — 605 bp

B2 PPITIREE S B bk invd BEEEDH PCR 91945
BRI A B G B B A5 VDT ] FR TR (CMICC 50013)
Fig. 2 Electrophoretic detection of target gene invA from Salmonella isolates
Positive of standard Salmonella typhimurium (CMCC 50013).
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Tab. 4 Salmonella detection of meat samples

BT TR W PRIEAT 16 ML R W)U R WAL 5. R 5 7]

FENIGA SN ENGA ESN LI Ek SN

Indoor chicken Outdoor chicken Indoor duck Outdoor duck Indoor pork  Outdoor pork E;I:]
samples samples samples samples samples samples
FEECE 9 3 6 2 24 6 50
FH AR S0 1 0 1 1 1 0 4
FHPER/% 11.1 0 16.67 50 4.2 0 8
% 5 Kindy-Bauer ;ZZ8S008
Tab. 5 Kindy-Bauer antibiotic resistance test
S5 4R Antibiotics S5TiFR Abbreviation B E 4%/mm Inhibition zone diameters
8 10 16 29
HEE p 0 0 0 0
AR AM 0 0 0 0
S UL RAD 17.4 16.5 0 13.2
EAIEIN DX 14.5 0 0 12.8
AR ¥ E 22.4 23.9 0 0
TR ER K 19.7 8.8 0 0
RRFER GM 0 18.5 13.2 12.3
UIEZSE TE 0 0 0 0
AEE C 0 0 12.2 0
BRI B P R AMX 0 0 0 15.4
it frig S el SII 0 0 0 17.6
WNTP A CIP 18.5 23.9 29.6 16.6
R R NOR 13.3 14.5 0 0
FREH FF 0 0 15.4 13.3
bR KI 0 0 0 0
HERE S 14.4 17.5 0 0

e WS> 15 mm, HEL10 ~ 15 mm, ATiH25PE <10 mm.
Note: High sensitivity: > 15 mm; moderate sensitivity: 10—15 mm; drug resistance: <10 mm.
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L BRIV EAL, 4 BRUDT IR RTHA ST AE R 2RI 250E . Hor, 4 SRR BH R R . 2RIk,
VUPRZE T AR 3R 7 AR S i 251, T 25288 100%:; 4 BRIFAR A 3 BRXTA R L BT 5 Py ORI e 5508
WA SE AT 24, T 2423850 75%; 4 MR 2 BRXTZ VMR | A H R RINER . R &R E
SEAT 24, T 2558 50%:; 4 BREHR A 1 #0SLAER0E AR KGR 77 R 58 2T 2, T 2535 25%.
24 THHHEBEPCREZE LU qurB. tetd Fl sul2 it 2550 L KT PCR 4738 55, FIE VDT T IRTIE By
RN 24 OV AE 1 25 TR 20 . o, 4 BRYDTTIR TR (B MRSR524 8. 10, 16, 29) Xl e 245 Wy it
GHEA sul2 FIMETETRZSTH 25 55 R qurB JEDRIRE H Rk 05 A 2 BRI MR (RS54 16, 29) K PUFR
M 2453 A tetd .
3 i ®

VI TIREHAAE T8 & WIS S, AR5 R | EESFEYh ek, ApFsgs R
IR, 50 G R SASHE B RFEA AT 4 (ke th BHYE, SRz H 350 8%, Horh, B2k th 3k 15%, JE Rk
A 3.33%. SZIRWESF X AR X 343 (3 YRR ARG TN 45 2R W R v 1T TR 1 43 15 0 28.86%; R %
SRR VD XTI bR AR A8 RIS IRIAEAS vh b ] PR AT B AG: H 23293 310 83.8% i1 78.9%; S A< S
PRSI 45 SR B, VG 22 b DX 1 SRR 7 B B R 1 R i rh VD T IR B R Ry 18.75%; EE FE KRBT E
NG R A VDT T IR LR 16.84% . WG Ah, YA EI ZEan 28 (5 . B va LUK | 3 P 25 HA,
Hh DGR AFEARA 7E & B 257 S PR 20V 1T ICT A HRGE" '8, fR ] UL, 3 8 RS A B 7 S AR YD T T IR
R TS G DA 0 R AR TH R i o TTASF 5, V01T ER PR, H R A IR D R AT A it SR VR T SRy
DI H A D, WS AR X VT R R AT I ARG 5 . AT AR A I R, 4 iR i AEA b 3 43
SEENEA K, FEZNTEOL TN DR IR | Jay il B v, A0 5 5 A A7 5 B

H T, SR R b h A ZARIB SRR S0 ] IR TR S50 TR G 1 225, A R iz i ]
o P EC T TR 2570 BT TR 2 R B H s, ot T35 FIG 7 A SR e R PR AR, A
WA ORI AR BoR, FEGTh B R T T IR 2 2R . &N UMK, TUERER | AR | BISEPuAk, A
S W RN 5 At R 2R EA R i I 20k, T Skl hr e . IR KR AN TP AR, XTI R R . RIR%:
R R R A B — o BUR N, 4 BRTA AT 2535 R B 10 A, I EAA 2R 2.
SRR 7 & 7 S o B VD T R R A T 25 B0 i 45 2R R, 70 ARUPTTIR A A 24 Fh 2 Ei
21k, A ER R SRk | KR BRI PR RS ZR M 24, X ARG R L SRR e A ST S5 e U LA
PSR E TR E R A 2T T ISR & UHX SR IR IR K 2= | ERIRIERUID A . SR % FEhie
VDR | BTSSRk, SkAamEmy | SLIRENT | 20N PIMAERIA T 250k, Hhm A 10 AN 2535 . v R Rl X
BB EEP RGP T R A BRI T 250 . A SE X 4 B i vD 1] IR BRI AR o3 S A TR S (qurB)
VU R 2L (tetd ) FIWETE TS (sul2) it 25 BE PRGN, 25 5 A 30 R AETE tetd 25360 22/ A5 I, B
PEVDTT IR AT 25 P52 B T A v ) DG D S 2 1 o i R DR A AR T B P, Tt B R R i A L R
I DN ) Rt e R B A TR 2 M AN BT i o DR, A B VR VD 1) QB AR I 25 A B T 4 T 2 A s 24
AT TR, S AT 24 ) T i) i R i i s 247 7 A it 1 S 7 RN S AR R 2 5 B AR B . s A0
t R TR AR (FhRa2h)) DL KA AR 538 4o A0 1 T DR R 2 ) B Al A A P58 DTG0 1 D TR ) 1
B F)—E B HIE R, WA —E R b REAE Wi bt A R A0 R A i) 4R T BT 24 P ] >4,

E I, T P A8 T 11 T 58 =2 XT3 A i PRURR L VD 1 TR TR B I D AN 3, (HL 73 25 75 31 9 T ok LA ik
TR 250, AT REAE 3 PR M th A AE e A 2 A T AR OO0, A DGR T TR i 5 SR 78 2o 2 rh e A= 3 I A
o [FI, N ENE S B B T A RO SR 0 I, W T e T AR e AV
[Q TR 2 B R S OCHEFRY, AT XV A B4 5 W87 11y ol A4 fi pR) gt e o 8 b e b SRS R A 7 W,
PRAEICN GG IR A TIH EE R B TAE, B 128 SUBH,, BEARVD T T IR 5 Y bl e, DARE LB AR
JRURS:, DRIETH 23 B fEE R RN 22 4
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Isolation and Antibiotic Resistance Analysis of Salmonella spp. from

Livestock and Poultry in Meilan District of Haikou City

GUO Dinggian, LUO Ying, HONG Feng, MANCHU Riga
(Hainan University, College of Animal Science and Technology, Haikou, Hainan 570228,China)

Abstract: In order to reveal the pollution situation of sa/monella in fresh livestock and poultry meats in Meilan
district of Haikou City, Hainan Province a total of 50 samples of pork, chicken and duck meats from inside and
outside of the market were collected for salmonella isolation, Kindy-Bauer antibiotic sensitivity test and
antibiotic resistance gene analysis. The results showed that 4 strains of salmonella were isolated from the 50
samples with a detection rate of 8%. The 4salmonella isolates exhibited different levels of sensitivity to 15
antibiotics: 100% resistant to penicillin, ampicillin, tetracycline and kitasamycin, 75% resistant to
chloramphenicol, amoxicillin and sulfisoxazole and upto 50% resistant to doxycycline, erythromycin,
kanamycin, norfloxacin and streptomycin but not sensitive to ciprofloxacin. Meanwhile, the detection rate of
the 4 salmonella isolates for sulfonamide resistance gene su/2 and quinolone resistance gene qurB gene was 0,
and the detection rate for tetracycline resistance tetd gene was 50%. It is concluded that the fresh meats of
livestock and poultry in Haikou infected with salmonella was not popular, but these isolates had a wide
resistance to multi-antibiotics. It is necessary to strengthen the supervision of food safety and reduce the abuse

of antibiotics.
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