#5153 5520 9] B 2 4 o iR A A Vol. 15 No. 20
2024 410 H Journal of Food Safety and Quality Oct. , 2024

DOI: 10.19812/j.cnki.jfsq11-5956/t5.20240918002

5
ﬂw

R U Wi G S 2Pk B

REH, B, FEE, K R kAT
(1. FEEATgR BB R RO, FiE 223800; 2. HESTEERICEATE B, Bs 211166)

ﬁé

¥ ZE: BN WA EESURME DTG RS O R 250 . B R TR . R . IR
IR 312 Ak, AT EORME YRGS 2, FEXF 4 i B M BRI T2 O SR ARSI T
FORMAEY) 38 Bk, TR B R (21.64%), K 22 R G E R L (7=16.960, P<0.001); 24tk K ik
QT 7 13 BRXT R/ —RBUIA 2 2y, 2 R 20T P AR (50.00%) FIZEBE 12 (50.00%), 2 i 245 %
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Analysis of contamination and resistance of important pathogenic
microorganisms in lettuce
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ABSTRACT: Objective To analyze the contamination of important pathogenic microorganisms and their
resistance in lettuce. Methods The 312 lettuce samples were collected from planting, circulation, and catering in
Sugian City. Pathogenic microorganisms were detected and identified, and the drug susceptibility of isolated strains
was determined. Results A total of 38 diarrheagenic Escherichia coli strains of pathogenic bacteria were detected in
lettuce. The detection rate of circulation was the highest (21.64%), and the difference was statistically significant
(#*=16.960, P<0.001). Among 24 strains of Escherichia coli, 13 strains were resistant to at least one class of
antimicrobial agents, mainly ampicillin (50.00%) and nalidixic acid (50.00%), and the multiple resistance rate was
50.00% (12/24). Six strains of Salmonella differed in their drug susceptibility to antibiotics, mainly tetracycline
(100.00%) and minocycline (100.00%), and 4 strains had multiple resistance. Conclusion The detection rate of
pathogenic microorganisms in lettuce is high, and the Salmonella and diarrheagenic Escherichia coli detected have
multidrug-resistant to a certain extent, which should be continuously monitored.
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AR —FESREE SR, SHREWHE MR, BT
Ak FEAEFERE RS, AR OREN, AN
%, FEGRV L RS R W, AR N L L
ARG MK IR RS, BN R T —E B4
JRUBS:, G O P75 G 1 XU

FE YA Z2 T o T SRR AR S S A R R
IR . &R AREERE . KGR RE . P4
ZE TR R R AR B TS U . 2006 4EEEREL LS
1 R B S0 K IR AT B O157:HT G141, 2011
S [ 22N B 2 K5 4 IR TR 5 S A I A SR D),
R AEUOTR A 2 B RS DA 45 R A, R N A A 3
SHEH OB ERFE D EFOMRR 2.72x107, FESIE
HEE BRI 70 07 Ao [, HEEPUREZYRT 2 8,
AT 24 5 20 T e, ELF 9 R B 24 5 PR ] 5 ) )
AR, A e A K AR, AT RESZ S 4 L WK
BRSO R P R TS g, (A5 2R T RE A AL 25 1A
VY, MG, A R Y SR Y 25 3
Al RBHE AN, SEmfaEE .

[tk 2022—2024 47 i 1 7 v BB N R AR B . 038
BRI R A SR, TEIRMA RN, XA i B0
THAE Y53 BRI SR I R B BT AE R USRI, T A=
TSR UE P Y RN 251 DL, b JE 2 TAE R R, DA
1A 1 i 2 4 RV DA R TS B 4R IR SE R P kL, HA R
15 P I AR

1 RS 7

1.1 kiR

2022—2024 4, TEMEIE & -H (X)JCRER A SR
312 4, WE A . T RATHULEIR, 8 hiN
PSR AT R A IR IR . YT TIRE . KIgRs
PR L 4 i (03] 26 TR BRI Lo 36 00
1.2 FERE5RA

VITEK 2 Compact 30 4= H Bh4H 1 % 2 M 2GR
VITEK MS A ¥ i 3% X (35 B 2R 9 Mg B 3% 2% W) ),
Quantstudio 7 %¢)GE i B A 5%V (polymerase chain
reaction, PCR){Y(3& [E i FH A4 W) R 4528 Fl); SSNP-3000A 4=
1 A% R FRE IS (TT S50 A= W Rk B 403 A BR A D)

S EOMA PR B ORI AR EE . VIR
PR AT IRIE . AR BRI L B IR R R
5 RIS K R A TG B % R 22 T S 2 ' 58 i PCR AGHN
RGO MIAYE DR A R A, B v bk b K%
A ATCC25922. VIR ATCC29213 . 2% [C IR
2 O [ R A R B (h ED A BRA H D, A R T

A RCH f
1.3 HEYENEES5®

IR AR CE . VOTTIRE . KIGRa IR . 4
B0 A BR TR 1) 20 18 5 43 B4 B GB 4789.30—2016 £
WA ERARE S AR I PR AN i A 2
RIS ). GB 4789.4—2016 { & &2 EF e &5
MEEYIER S VI TICHRISE ). GB 4789.6—2016 { &%
SEFAME ERMEYEGT KipRA REKE ). GB
4789.10—2016 B A A HZARME D ER T 4
WO A ERIAR T ) HUE MR 30 5 TR T, T A 2 1 A
¥R GB 4789.42—2016 { i E & EF e Bk
YIRS W UR TR TS ) HE1T .
1.4 ZA80NIR

X 2 08 R Vb 1) P K B 38 A TG TR 1Y) 43 5 TR R
K FCR: A s B AT 12 28 23 . 12 2% 28 Fhit
25 W) AU 2, 12 2% 28 R 259 b Sk e S /v
L YE IR (T/C) Fe Sk At e/ 55 H1 4 R (F/C) 24 i 2 BHFH 46 )
TR B- N BEREIER W  Ay EQ R (Escherichia coli
producing B-lactamase, ESBLs). i 44 & ¥k b ¥ T G B&l
ATCC29213 . KJGIRA T ATCC25922, 4 35 [t RS2 3o
FEAREILZE 5123 (Clinical and Laboratory Standards Institute,
CLSI) SRR EEAT B AR T 25 25 R A, X 3 R Bt
TR 2479 [ s i 24 1) TR R S Ry 22 F T 24
1.5 B

f#i il Microsoft Excel 2013, SPSS 26.0 HiF 47 %4
ST Ab PR, THECRORR FUBCRI R AT G A, AR
R LB 2 K3, P<0.05 i WA G5 X,

2 HRED

2.1 ERPEFRMEYSREIMER

2022—2024 4F, WS 312 34 2 K =l bh, A6 Ek
Y 38 AR, MUK EON 12.18% (38/312), Firh 2 (At
v [FIESP ARG 2 FREORAE Y. RIpIR A R . & G4
BRI T TR RS 200 3R 7.69% . 2.56%F1 1.92%
PRI A A R EC A A Qe B ARG H (3R 1)
2.2 FERHEFHERBRHEDNSTRIER

W 1 PR, RERFEARTIARH, FEATT 1R H
HIH(21.64%), HUCREIKINT(6.67%), FFRTRLH %
HeA%(3.88%), Kt 2= R AT i 1245 X (*=16.960, P<0.001).

TR, BT A 22.81%, & BT
A 20.78%, 25 LG X ('=0.435, P=0.509); 41K
AT, PR ER L 9.30%, B RN 3.13%, %
FIG 2 X (*=0.351, P=0.553).
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Table 1 Pathogenic microorganism contamination in different sampling stages

SRAEIRAT K5 IR T /% G ¥ R BRI/ % WITIRE/ % i
pirics 3.88 (4/103) 0 0 3.88 (4/103)
o~ AT 14.04 (8/57) 5.26 (3/57) 3.51 (2/57) 22.81 (13/57)
REAT 12.99 (10/77) 2.30 (2/77) 5.19 (4/77) 20.78 (16/77)
ik B 0 3.13 (1/32) 0 3.13 (1/32)
TR TS 4.65 (2/43) 4.62 (2/43) 0 9.30 (4/43)
Ve 10.184 4.601° 6.241° 16.960
P 0.006 0.086 0.021 <0.001
A1t 7.69 (24/312) 2.56 (8/312) 1.92 (6/312) 12.18 (38/312)

TE: a SRR A FPRTRASE R 2 0t 1 5 £ 24 i M B BB 0 A Ol 4 A . PR L /NNZ O L R L TSR 5 R

K54 AR R A R, F2 2O d Ak
RS, AS TR PR 28 S A e A T X (=10.184
P<0.05); 48 (0] 4 EREBR AR TORR H, HoRIR Y
AR S IR R 22 S OE G 3 A R L (F=4.601,
P=0.086); b1 PR U 18 PR 19 Bl s A ST ke
NIRRT 4G, 22 A GE T4 38 L (°=6.241, P=0.021),

2.3 DINREMABERKEEKRT BB

R 2 %E 5k, XA 6 Gy vb 1] R ZEA T I
TE B EE, MR A R TTRE . RAOFEU TR
AT SRV TR (#5 2 #K) o (ZEERE R PCR Bl
H 24 BRI A IR, 0L 2L 40 o 1 B SR 1 K A

T# (enteroagglomerative Escherichia coli, EAEC),

24 HYBRMSIINER
241 KMBRFRY
24 RN 15 A G TR HEA T4 TR 24 9 1) S Y 4

WIR(ER2), BRTXTZHEE B, Jufilim . Whkim . &
TNIRZR | PR AL L B8 R RS A0 il /BT 2 £ 2H 4 ek
Hb, XA 19 BT R 250380 7 AR AN R R AT 24 - i 2%
o B 2 B T MK (50.00%) RIS IE iR (50.00%), HIR &SR
B R (37.50%) Fl 3k A0k = (37.50%), HoAx 24 W) iiif 245 A8 75

8.33%~33.33%2 [6]

16 24 bk K IR D, 12 RAETEL B2y, 2 &t
2550 50.00%, BRI 257 8, i 2540k R0k 10
2, ULIA SRR R IR A IR B A — B PR Y Z i 25 30
%o WARII R, 45354 SERE b i 2516 DU
JUH (3R 3).

Xt 24 BRRMRA R T TR G115 p- B
T A 25 RS, S5 R R B- BRI R R 6
PR, i 25.00% (6/24). 6 ¥R H) 1S B- PN Ik A R AR 24 R
ZHEMN R, ZEM25R5 100.00%, XFEFFEH ., &
HRE. ANVR FRER . SkAfbnE | Sk 5 Ak Ak
FM 255 100.00%, 5 FAE B 1 p- B £
M 254(33.33%).

242 WITKH

6 BRI T EC T BT I 259 P SRR 3 25 5 iR (3% 4),
B 1 Sk LAt e /BT 4E EUE | O R U R AR IR
R TR, XA 19 FPPUR 259387 A W AR
Mif 245 o Wi 2 26 5 i 1 2 DU BR K (100.00%) Fl1 K 5 36 %
(100.00%), HARZIWIi 255 1E 16.67%~66.67%Z 7],

TE 6 RRVD I TR, 4 MRAEFEZ N 24, Tif3Z 9 Hehik
R, RNk AT R A TR 5).

F2 4 HXFHEREREHYHEEMENRE
Table 2 Drug susceptibility test results of 24 strains of Escherichia coli

B F 2 Wi R AR IR /% i 25 5%/%
HERLE R PEAR 50.00 (12/24) 50.00 (12/24)
RNEES AER 62.50 (15/24) 37.50 (9/24)
RNEES A h g 87.50 (21/24) 12.50 (3/24)

I PR 4 A 0 1 5510 Wik 83.33 (20/24) 16.67 (4/24)
AERHK BARJEHE 91.67 (22/24) 8.33 (2/24)

BN A 66.67 (16/24 33.33 (8/24

W LS M B2 P (1624 (824
ZENER 50.00 (12/24) 50.00 (12/24)

- HiH &R 83.33 (2024 16.67 (424
LI R (2024) (4/24)

ZRWR B

100.00 0
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=28
A=K EREEE A HBURE /Y% M 25 3/%
— Ef%iﬁph 100.00 0
RIdice] 100.00 0
BN ER 100.00 0
DU E L IEZS- 70.83 (17/24) 29.17 (7/24)
KA 79.17 (19/24 20.83 (5/24)
IRK#R 83.33 (20/24) 16.67 (4/24)
AR BoK R A 100.00 0
FERE R 100.00 0
N o e FETUM /AT 75.0 (18/24) 25.00 (6/24)
PRG-I R 2 54 ST /BT 4 L 3 100.00 0
S At nE 66.67 (16/24) 33.33 (8/24)
KA e 66.67 (16/24) 33.33 (8/24)
KAV T 83.33 (20/24) 16.67 (4/24)
S A Skt s 66.67 (16/24) 33.33 (8/24)
Ak 62.50 (15/24) 37.50 (9/24)
B LN 75.00 (18/24) 25.00 (6/24)
Sk AamEnk 91.67 (22/24) 8.33 (2/24)
#3 TRRMFBHABEFKEMNGERL
Table 3 Drug resistance of Escherichia coli in different sampling stages
i 52 B0 A 32 Filki (n=6) i (n=6) KT (n=10) ER(N=2) &t (n=24)
HIEH WHEUE A% WRREUBR NH%  WRREBUBE % WERRBUME % WIRRBUBE %
0 3 50.00 4 66.67 3 30.00 1 50.00 11 45.83
1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
2 1 16.67 0 0.00 0 0.00 0 0.00 1 417
3 0 0.00 2 33.33 4 40.00 0 0.00 6 25.00
4 0 0.00 0 0.00 1 10.00 0 0.00 1 4.17
5 0 0.00 0 0.00 0 0.00 1 50.00 1 4.17
6 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
7 1 16.67 0 0.00 0 0.00 0 0.00 1 4.17
8 1 16.67 0 0.00 0 0.00 0 0.00 1 4.17
9 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
10 0 0.00 0 0.00 2 20.00 0 0.00 2 8.33
=3 2 33.33 2 33.33 7 70.11 1 50.00 12 50.00
x4 HKPITRBFAYEBEMENRER
Table 4 Drug susceptibility test results of 6 strains of Salmonella
B =K e F Y i BURE /Y% M 252/%
S T i 24 WHRY R 33.33 (2/6) 66.67 (4/6)
HHEL ERRRSUEpE N 33.33 (2/6) 66.67 (4/6)
KIS [T 66.67 (4/6) 33.33 (2/6)
FAER P S M 33.33 (2/6) 66.67 (4/6)
RIS AEE 33.33 (2/6) 66.67 (4/6)
AHRK FoRe % 33.33 (2/6) 66.67 (4/6)
R A 1 51 Wiyl 66.67 (4/6) 33.33 (2/6)
. e SR FEA/ET ELIE 66.67 (4/6) 33.33 (2/6)
B- PR/ B- PR T e 300 1 790 52 5 Sl T L4 100.00 o




122 b A T A A 815 %
=48
AR BERBTR U /% ifif 2%/ %
SN ZHWE E 66.67 (4/6) 33.33 (2/6)
FRIKIIES ZHiWE B 66.67 (4/6) 33.33 (2/6)
s JE b3 rE 100.00 0
WETA IS B P 100.00 0
E2YIIEZ 100.00 0
PR PUIRE 0 100.00
KA ER 0 100.00
LAl A BE 33.33 (2/6) 66.67 (4/6)
Sk A 33.33 (2/6) 66.67 (4/6)
KAV T 83.33 (5/6) 16.67 (1/6)
kA Sk s 66.67 (4/6) 33.33 (2/6)
LAk S 66.67 (4/6) 33.33 (2/6)
S T e bk 66.67 (4/6) 33.33 (2/6)
Sk famEnk 66.67 (4/6) 33.33 (2/6)
x5 TRRMEFTHDPIIREMAER
Table 5 Drug resistance of Salmonella at different sampling stages
T _ T (n=2) _ %Eﬁfﬁ%(n=4) _ &1t (n=6)
By VS i H /% E5L7 A i H/% E5L7 7S i H/%
1 1 50.00 1 25.00 2 33.33
2 0 0.00 0 0.00 0 0.00
3 0 0.00 0 0.00 0 0.00
4 0 0.00 0 0.00 0 0.00
5 0 0.00 0 0.00 0 0.00
6 0 0.00 0 0.00 0 0.00
7 0 0.00 0 0.00 0 0.00
8 0 0.00 0 0.00 0 0.00
9 1 50.00 3 75.00 4 66.67
=3 1 50.00 3 75.00 4 66.67

3 Wit5%R

ABFFERT 2022—2024 475 1 T8 B N FIAE . R AN
FARIRT I AR ZE R LR 8 L B0 A 4 T Jre Wi, 4% v 3
I PRI KR A [T | 4 8 (R4 BRI ANV T ) IGTAT,
RN 12.18%, (KT E s, & T gt
FIAS M T O BIF 5, /R A SE A7 AL BUR UL M35 Y 1,
AR SR R S 1l A — B R R KU, HAS HUE IR R
TSR P IR DA AR

KW 3% A QPR 2 5 DL S IR 0% 1, ARk Wil &
MKW 7 TG TR R 3885, Mg T34 EAEC, #AN3F
GRS, b AR D R R R A O A R A
FE VAR FIA KA A R s V01T IR B4 2% B AR BRI,
BG83 A AU T T IR TR |« BRGSO IR A B
YOI, 3490 DL S0 I BT, A H R Ak [ U R
A7, HYRRTR SIS . AU WA H () BOR A mT

REVR [ -4 . 2B M5 Y, tnlREsk A BL Mg, T
TIVERIIAEE . AR HATE R a . DURa,
FEEEMH WAL, SRR Z A, FAER IR,
WU AR RS 2 TR, (o P RS v 2, o T A
PREs AP bl TAEBRAERINE, A R £ U5 M B e
P Ts e, W BRSO I &

R 58 Ao KRG 20 G P 28 W TR T 24 % e s, 38
N 50.00%, HUEAR EFLAMIEE, Y2 37.50%, ST
T8, A5 E  2 R HE AR, £E
255N 50.00%, & M EHFE) AU 24tk
IR RE A 6 M0 ESBLs @ikk, K 25.00%, &
FALHHEY R FTFEHPIR . 6 MR Z EIH 2
PR, o TR BN BRI 2 E 2%, MR
Pibk. EER. ANV RE . ZEm . SkAifhnE . Skl
FISL T i 25 2R 1K 100.00% 0 B HF5E A9, 7= ESBLs
KB IR A NS h 2 A2 1E, s h
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Gt 222 ESBLs il i K fif K IE B RIS L Sk AL A
PEM A 2 S5 ESBLs X A-INBEM RS B K2
AR R K AR A FC R TR 20 R A & & 287 A, (HA R
PR AT, (A 25 0 25 5 ik Wk A A, X A (A A B
TR

6 ARVD ] EG B X DU 3R 2RO R i 24 b 5, 0
100.00%, 5+ [ 4T i 24 Wa i 2541 45 2253k, 2 Mkt
KETR K25, 4 MRZ BT 2. ZRE R ERIT 2 EE
H 25 (0 5 S — T BT R, WFIE 2 BVD 1) B BRIV 22 HG BT 2 11
T2 PEAE R RO, A s vh 6 BRVD T IR B X SR . B
MR R, X5 Z T AR

AP IR} 2022—2024 4ETF T 43
W LSO L Y R 2 W RO W Ay, A SR AR S
FAEBUR A E e —E B R 2%, Hrp s s
AR S T 2 U B BRI
iR, ol DL BSOS B TS 2 SR TR T o T 2 3 DR i ok
R T A RS, SE s B R AR, XA AR
F RO . DA R W 24X NS bh, BEEE R R XW
LR, BRI AT RGN, B UINR R K R
i 24 B A 35 YRR AR AT 5

AW FEATHE— 2 W R R, VA R A7 i 24 386 DR A
B IEEA R I TAE P — b 5835
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