552 4 o 8 1 SR | Vol. 2 No. 8
2024 4F 8 H Laboratory Testing Aug., 2024

GIEEN TR & K RPNV ST g (B BT W A AT EST i

Ry, BA, BRHE, EE%, BRY
(it R RIBF e, W0 570203)

B = BEY AEAEEE T B W EKR N KIGIRA T (Escherichia coli ) W54 AL, FEXE 4 8 1 ik
FYmI 2tk orpr, BRI B IR S A T B KU PP A HO B 2 R HOTERE R A . J53E XPREA P 5y T
PEAT M MEE , R VITEK 2 A R R A i > BEARROMT 257 . S55R 78 240 (/K R ah rp AL I R A 1
510k, KA 21.3%, Hoh 19 kR A W RA T 251, 25550 37.3%, GL4E 7 R EEMIZ5 A 12 R 2 Hii 2y .
i3 FEAE o M AN R M DX RS [RK SR R 5 B B 0 AR O, S BRI MIRATE Ml Xt R i T R G0 A AT
i, 858 M EACRPRIGIRA R M0 LR iz, HAFTEMIZAME 0, BOANSERAS 7K SR o S 23 A A 25 PR 1Y
RGN, () ERF SIS el £ it 2 A PR DR it T S

REIA: KIpRAT; W2E; SMHEE; AR

Analysis on the distribution characteristics and drug resistance of Escherichia coli in

marketed fruits in Hainan
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ABSTRACT: Objective To investigate the distribution of Escherichia coli (E. coli) contamination in fruits sold in some
cities and counties of Hainan Province, and to analyze the isolates for drug resistance, aiming at identifying the risk of
foodborne E. coli and evaluating its potential impact on food safety. Methods Isolation and identification of E. coli in
samples and detection of drug resistance of E. coli isolates by VITEK 2 method. Results A total of 51 strains of E. coli were
isolated from 240 fruit samples, with a detection rate of 21.3%. 19 strains of E. coli were drug-resistant, with a resistance
rate of 37.3%, including 7 single-resistant and 12 multi-resistant strains. Comparative analysis of the distribution of E. coli
in different regions and fruits showed that fruit species and sampling locations had a significant effect on the distribution of
Escherichia coli. Conclusion The distribution of E. coli in commercially available fruits is widespread and drug-resistant,
the detection of pathogenic bacteria distribution and drug resistance in fruits should be strengthened, and this study also
provides an important reference basis for food safety management and monitoring.
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MIHEPR A W) . RIGR A R 2R A: 2 AT 25, Tk
RARIRANIL DA, AU G RG22 4, i nT fgilnt
BB NZE, 1 U2 AR RR R

PEAENE, PUR 25 S 201815 B- INELALES (Extended
Spectrum Beta-Lactamases, ESBLs) 757 BT 24 B bR A e
FREe i B, 32U 25 B AR R 2 B 25, AR 25
SRR W B KRR AR IR B B E S sy SRR
5 3% KGR A v IR IR a5 e . R, 3l X R T
KR R M Y50 A BRI A R R B 2 M AT 40T, AT AT
fife it p A 53 T BB WV A IR, AT A OC B BUR )
il PR AR 0 AR A TR 5 AT EHIX 240 £
B AKIARE M, XS AR T 43 53 58 R 245 30, DA 1
il B8 T & v K 8 A TR s IR DU RN 2546 40E, S KRy
TR XU PP R PR R B P4 i 2%
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1.1
2023 45 10 AAEERA N 5 AT R G E =00 AN 350
TG KR A TS G A, BT B4 ke =
FARFA NI =5, HRER 240 Oy i EACREEM, Fh2k
AFEIEIR . P 0E IRA L SRR SO B A HE R
JITA R S AW SIS ST BRIV TC AR A4S P ARG e e 1
BRI SIE, 24 h NEE TR T
1.2

B A (M5 1107291), i 8 B8 E R (it S

1110052), Hrer & EUE (5. 1106221), FEILHE (Gt
B 1101191, EFEUE G5 1110011), ¥ H ) HKHRHAE

YIRHEABRAF] . BSC-1600 1T A2 4444 (Jhifr & 484 ));

DENSICHEK LY . VITEK 2 Compact 4= [ 841 4 E L (B
[ bioMérieux A &), LRH-150 A fbi53546 (ilg—IEAH),
1.3

4l GB 4789. 6-2016 ( B il & 4 EZARIE B S IME YK
5 B0 KA IR AT ) U 19 05 6 K Y s R R 47 43
BIRTR o WA I A RE S SRR T 30 mL A A G TR R
42°C Hi5% 18 h, #HATHIDARESR . WS, RIZER 2 Hedl s
LT 36 W5 BEAR 674, 36°C 3535 24 h, #EATRI0H . Mt
VITEK 2 Compact 4 [ 3l 2 T8 %5 28 3% 43 25 1 R R 1A 7 26 A 25
FE, Ve KR I EE R T G T o
1.4

f#iFH VITEK 2 Compact 4= F £ T 4 {)CHT GN-13 24§
EF (£ BioMérieux 28 ) PEATZGHMER ®, 3epb i 18 bt
A, AECRVIM (AM), Z VI / &7 (SAM), WRHL 7Y

R/ AR (TZP), kMg (CZ). SkAIEFA (CTT). ki
e (CAZ).kAaify (CRO). LNLNG (FEP), Z M (ATM),
JEAbEE G (ETP), RS (ITP), PR (AN), KKEHE
(GM), ZAFEX (TM), REE (CIP), LZjEEH I E (LEV),
WK A (FT), B #H (SXT). JREEH RN KR K
ATCC 25922 (J" R B UE Y& 2 TR ARIIF I & i),
1.5

K FH SPSSAU FEL AR 43 I A T8 40T, LA IR
H DX AR IR A R M 35 4 B 1T G i 00 2 AP A o 22 5
TP R n (%) FoR, R 7 K5 0EFT 22 5+ 0, P<0.05
FRAGAFER LY,

2

2.1

F 1 P RBHE R T AN IR KR b R i A TR A A
XF 240 K R AT AN I oy s R L ARk e, B
51K AH, FIR R 21.3% (51/240), 7EFTA ML
KRB T KGR AT, R A7 A, Horp A2
e HE AT S 2 ORGSR IR B T 30.0% KB b, 43R 43.3%
(13/30). 40.0% (12/30) #130.0 (9/30) %, R T Kk amHE
IR R AR AR, R 3.3% (1/30), il R b, Bk T4
[Fi) 7K SR o R P 45 7 BT ARG 1R R 25 S R 2 X (=30.252,
P<0.05), FEGXAESMEHATRERZ I mN, AR,
RIGRFAFER R, AT RIS,

1

Table 1 Detection of Escherichia coli in different fruits
TR B AGE et Bt Kt (%)
TR 30 12 40.0
TR 30 2 6.7
AT 30 5 16.7
AR 30 1 33
KR 30 7 23.3
THE 30 13 433
PR 30 9 30.0
HER 30 2 6.7
Bt 240 51 21.3
2.2

N T b DX 2 [0 K Jig 35 7 TR I A, % 22 3 TR G i 2 3 L
(=7.071, P>0.05), WK1 FiR, 765K E T, HORY
KR = L N 33.3% (16/48) MBI 1A HPR AR, O 14.6% (7/48),
MRFEHL KT, AR S T S RO 1 40 B3 1 K384 1 34 Bk AN
17 ¥k, K525 28.33% Fl 14.17%. @iL /00T, N[ERFEH
SFEATF R IR 0 25 R 2 I B2 5 (F=7.196,
P<0.05), ARF R A TSR IR 5 ms & T/, T Rg
SR TR RIGEE, AR TAERIA 56,
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Fig 1

2.3
FE K SR g B Y 51 8RR 3R A A 19 Bk (/7 37.3%,
19/51) XfHiA: RAFEARIRERE B 24508, H by 20N Pa AR it
iR, IR T 33.9% (17/51), XA PR / &7 BT 25 5%
N 13.7%0 BRIX IR R S, X HABGU A FR AT 25 2918 T
10%. 2 AUEAR T KIp A w0 ARG AE R AR 2515 0,
WNIERIGTY, ALTAEHRMERENSEEL. Wb, i©
BRI T IR GRS 2R, A 8 MR HAT ZHEN 2y, H
4 BRTRDGE 4 FhTA: 3R A2, 3 BRIEXT 6 Rt K7 A i 24

2 n=51

Table 2 Analysis of antibiotic resistance of Escherichia coli (n=51)

KIGEA 1 (n=51)

Detection of Escherichia coli in different regions

P

R(%) 1 (%) S(%)
RV (AM) 17(33.3)  0(0.0) 34(66.7)
FURPIAR / &P A (SAM) 7(13.7)  7(13.7) 37(72.5)
WRHE PG - APk L IH(TZP) 0(0.0) 0(0.0) 51(100.0)
LAWK (CZ) 3(5.9) 0(0.0) 48(94.1)
AUEIH(CTT) 0(0.0) 0(0.0) 51(100.0)
L AABIE(CAZ) 3(5.9) 0(0.0) 48(94.1)
A FA(CRO) 3(5.9) 0(0.0) 48(94.1)
KA )5 (FEP) 4(7.8) 0(0.0) 47(92.2)
SR (ATM) 3(5.9) 0(0.0) 48(94.1)
JEfl ¥R (ETP) 0(0.0) 0(0.0) 51(100.0)
W ek FE (ETP) 0(0.0) 0(0.0) 51(100.0)
B KR B (AN) 0(0.0) 0(0.0) 51(100.0)
PRK#EZR(GM) 0(0.0) 0(0.0) 51(100.0)
ZATTER (TM) 0(0.0) 0(0.0) 51(100.0)
b A (CIP) 4(7.8) 0(0.0) 47(92.2)
Fe s i B (LEV) 4(7.8) 0(0.0) 47(92.2)
UNGEZ [0 y) 0(0.0) 0(0.0) 51(100.0)
I B (SXT) 3(5.9) 0(0.0) 48(94.1)

RGN 25 (Resistant), T L3R 1/ (Intermediate), S 183 U
(Susceptible)

3

3.1

AHIFFET 2023 4F 10 JI 03 pg 8 10 MR A 7B 7K
PRI A W TS BRI T T A, FRIr i 51 Mok
A, RIS YRR 21.3%, X—BUEH S P /NESE N fE
JIVKE it b 2 BRI K I A TR AR 1 4528, (22.55%) I, {H
F Priyanka 55 A "R EIEEAAT S0 T AR O HGE SR (14.1%),
TEFTA KR, A IR R R A A R 40 40%, ik
Fe THAAKCR, TR 5iX PR KCR AR . s ey
AR TG T, AR ST A e THRE T
X225 ] B i T A B T2 10 A S ik L W R AR KA
E- 3PN R ) I TR e R S5 N S S 119 DN 7B
ARG, BRI IR S iz Ry, HE A R0
THEEAE A, DI ERERAs, Wb KIGBRAEN T gl 2s,
PAGRI I 97 (e e

TEYUA R M2 5T, IR 85 KR 7y B R R IR A 18
XN PUARI TN 245 38 05 8, 255658 33.9%, X —Ifif 25 5 g%
TFHEPMAMUFFEHE . 4N Babak Pakbin 45 A "2 X e A I J50R
Wi RSV RN AR P 2 B R ORI AT A T 258 b, 45
SRR KA R R VY AR T 23 )y 45.8%. Loandi Richter
A N UL % S v 43 B I TR M A TG 0 T AR R T 24 3
} 41.79%. Etinosa 55 A " 7£ Je H 358 22 M A7 vh 43 83 1
64 TRRMIRAY T, HX 2R PUARRYT 25 3808 48.4%., 1E7TEIHY
19 ¥R 25 R A W, A1 8 R RI A Z EM 251 (RAD
T3 RBUAERMZ), MR 42.1%. X — L5 Loandi
Richter 55 N RF 45 R4t (ZEmT M50 40.3%), &R
SN AE A AL TR R o B K R A [ 2 A
255K 34.2%. Yessica % N\ U 7E SR PHEFE NP4y B T 32 £k
KIBBRAT, 47% BIERPIAZN ZEI 25wtk . A" bR
s w250 H 450k, ZHIH R ES NI, A
ST ZGALE, JF R ICEE XS e, LA RUGE i 20 T 245
PEMIREDBL, iR E e R Sl

UTSEAE SR A AR DG B IR S R — e
Horh R ARk W E IR 2 — 0 X — IR IR 2 F ik
Y HTEAR ORI PRYA YT A AE BT A: o BE A )i, i
Fofriod BE A AN SRR Al A o A T 240, BEIMT AR T HUAE R niA
SPRCR, T E AT AR B A A AR, XA TR M A
BTEE . P, A IRETA: R AR e, S
PrAZ . RP AL AR A AR AR, O
ASORF T8 it 24 AR B AR B B OCE E AR, A B T4
P T 4 P
3.2

ABEFE I A T HRA 5 AR T T AR R A e
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TR KRR G A 2GR, D dh & A BUR Y il i
RS B SR, AN B ROR IR A BT AE R i 2y
PRI, ASC R bl 2 e BOR IO il 2408 TR AR TE . A B
—HFFERES BRI B A A AR 2 56, I RER B 2
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