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ABSTRACT - Salmonella spp. is among the most important water-borne and food-borne pathogens and is one of
the most common causes of human gastroenteritis and diarrheal diseases globally. In this study, Salmonella spp. iso-
lated from food, environmental samples, and patients with food poisoning or diarrhea were investigated Salmonella
serovars, antibiotic resistance using Vitek2, and genetic characteristics through pulsed-field gel electrophoresis
(PFGE). Salmonella spp. of 339 strains, including 26 strains from food or environmental samples and 313 strains from
patients, were isolated from Jeju Island of South Korea between 2020 and 2023. The monthly number of isolated Sal-
monella spp. gradually increased from March, with the highest number being in August. No significant differences in
Salmonella spp. isolated from patients according to gender was observed. However, Salmonella spp. was most fre-
quently isolated from people aged 70 years or older and least frequently isolated from those between ages 10 and 19
years. Salmonella spp. isolated from food or environmental samples were distributed among eight different serovars
and the main serovars were identified in the order of S. Bareilly (26.9%), S. Rissen (23.1%), and S. Thompson
(19.3%). Salmonella spp. isolated from patients were distributed among 27 different serovars and the main serovars
were identified in the order of S. Bareilly (31.0%), S. Typhimurium (24.6%), and S. Enteritidis (11.5%). The main
cause serovars of Salmonella spp. outbreaks are S. Bareilly, S. Enteritidis, S. Thompson. Antibiotic resistance tests
indicated resistance to various antibiotics and some Salmonella spp. exhibited multidrug resistance. Salmonella spp.
showed various genetic correlations among the 17 serovars. These results indicate that they can be used as basic data
for epidemiological investigations by predicting the appearance of Salmonella spp. and providing a scientific basis.
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2 FA Adrdete] Y B $HS g AF
ofoFERbAA AFFHP Wl wet A AA
25 g (mL)°l HE2H 25l (buffered peptone water, Oxoid
Itd., Basingstoke, England)g 225 mL< 7}3F 3 uj<f7]
(VS-3125Di, Vision scientific co. Itd., Daejeon, Korea)ll
Yol 35°Col A 18-24417F “&<F vt o] migY &
tetrathionate broth (Kisanbio, Seoul, Korea)®} Rappaport-
Vassiliadis (RV) broth (BD, Sparks, MD, USA)el Z+zt
I mL=} 0.1 mLS H7FshaL, ZHzF 35°Ce}F 42°CollA 20-24
AZE R Sy skt 24 zbe] S des XLD
agar (BD) % desoxycholate citrate agar (Oxoid ltd.)] 3
FkaL, 35°Co A 20-24417F &3t v Fstsitt. &3 A A
Al Ardietete] g B S g A FookESt
AA AF5 AA2A AFHP wat ATt Tryptic
soy broth (BD) 4 mLell $H3AAI7F HHE HES ¥,
35°CollA 18-24A17F &<t Sl st Sl =
XLD agaroll HE3I3L, 35°ColA] 20-24A]7F 52t njFa}
ark AEF 2 A NN FlE |2 nutrient
agar (BD)ol %7 35°CollA 20-24A]7F w3k & VITEK
2 compact (Bio-Merieux, Marcy-I'Etoile, France)& ©]-&3}
of ARdlgltS HE sHA

QAHIAXON HE2d=kR 22 o &Rl T

A5 Ee AL SRl AN ARdetate] Feul
AL S Al Fd A FlE e A
AR A ke s Bxbel dv(l ) EE
A =2E ZAAZ tryptic soy broth 4 mLol €& T #j
%71(HB-103-4, Hanbaek sci., Bucheon, Korea)ol]l ¥ 3L
37°Coll A 18-24A17F S+t 4F3hth. DNA F%-2 boiling
HoZ FHuldd 1 mLe FHat 13,000 xgol| Al 57k
Legend Micro 17R (Thermo fisher scientific, Waltham,
MA, USAYS ol&ste] 4ee] & A5He AASINL,
o719 MAH-E Q8 BHFSHT 500 uLE Hol 13,000 xg
oA A4EelE 23] AAlstd wjAe FES AASA
FHE dAd BHSHTE 100 pLE FA7F § F88] &
akar, 100°ColA 1027} dry bath (Maxtable H10, Daihan
Scientific, Wonju, Korea)2 ©]-83}d 71g3s F 13,000 xg
oA 1027 Y4lEE] sl DNAS FE315t o714 F
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=% 3 DNAE PowerChek™ Salmonella & Shigella
Real-Time PCR Kit (Kogenebiotech co., Seoul, Korea)<}
&3%3sta, ABI 7500 Fast Real-Time PCR (Applied
Biosystems, Waltham, MA, USA)E ©]&-3}o] invA 7
A B RS gl PCR HHEZAS A|ZAL Al
el meh 50°ColA 2 Bk F 95°CelA] 10+ ®E-&
Al71AL, 95°CollA] 15% WEg - 60°CellA] 137+ BEE Al
2 AL 1 cycleZ 3t F 40 cycle2 WHE3IS T PCR
oM Amdeld A AEE A FHAS SS
agar (Oxoid ltd.)oll HZF3IL 37°ColA 18-244]7F 5<F vl
okttt ol oS TSA (BD)ol &7 37°ColA
182417+ W kst & VITEK 2 compact ¥ maldi-tof
(Bruker, Billerica, MA, USA)E o] &3l ARdgtS

%S4k

S
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zdlgido] 33 AP Grimont 52| A|AISH vk
Hell what AT, Amdlelre] 4] (0)3-2 Joongkyeom
(Goyang, Korea)ollX Az 2 FIHS AME3SI &
ol WO T #A(0)FUS ZA AT} Phase 1
Phase 22 ¥R (H)39-2 Becton Dickinson (BD)2} Denka
seiken (Tokyo, Japan)olA A zd ¥F FIHS A3}
o] Spicer-Edwards®] H &84 & o]&3 A S-S
How Ardete] S AA A

B

M g
1o, oft

PIH L8 Bt

e Ardate] FAA g AP Al ZAKBIo-
Merieux)7} A A13t= Wl wet 483ttt SmL tube
ol 0.45% saline 3 mL2 ¥2 ¥ DensiCHEK instrument (Bio-
Merieux)oll 237, E2]¥ ARdl4-S 0.6 McFarland® 2 &
S sk A8 FollAl 125 pLE F3ke] 045% saline
3mLo] E°1JE U2 5 mL tubed] Y EFSIATE E8F
AErN ] AST-N169 cardE 222> ¥ VITEK 2 compacts ©|
§3tol Amgehe] YA deae APaAom, 4
A, F7d 2 UiAde] IS clinical and laboratory standards
institute (CLSI)®] 7150l wheh g shieh™. Ak 384
9] FF+= ampicillin, amoxicillin/clavulanic acid, ampicillin/
sulbactam, cefalotin, cefazolin, cefotetan, cefoxitin, cefotaxime,
ceftriaxone, imipenem, amikacin, gentamycin, nalidixic acid,
ciprofloxacin, trimethoprim/
sulfamethoxazole©- 2. Z17%-°|t}.

tetracycline,  chloramphenicol,

PFGE HY ¥ &4

e Ardaas e R 22 458
2 AAaA e gels flete] = A A oA
3 PFGE B2 o2 PFGES AASIAT. 1 M tris-
HCl 50 mL (pH 8.0, Bioneer, Daejeon, Korea)$} 0.5M

filo

EDTA 100 mL (pH 8.0, Bioneer)& ¥ SHFF= 500 mL
s ¥ F Haste cell suspension TE buffer (CSB)
AzskAth. TSAd HEst wrde|dt drdeit
dd HEge® FHF F, CSB 2 mLol multi
colorimeter (DR900, Hach, Loveland, CO, USA)S ©]-&3}
of FHET} 20%°] HES +& dE AT 1.5mL
microcentrifuge tubeo| o FEA 200 uLe} 1.2% seakem
gold agarose (Lonza, Basel, Switzerland) 200 pLE ¥ &
3tal, plug moldell Fol A-2oA 1587 34 plug
2 W5tk 1M tris-HCI 25 mL (pH 8.0), 0.5 M EDTA
50 mL (pH 8.0), 10% sodium-lauroyl sarcosine 50 mL
(Sigma-Aldrich, Saint Louis, MO, USA)S Y3 SHTZ
500 mL H%5 ¥ F "adle] cell lysis buffer (CLB)
£ A28tk CLB 1.5 mLe} proteinase K (20 mg/mL) 50 uL
7} £919)E 2 mL microcentrifuge tube®l] & 22 plugE
Y, Y F24Z(SW-90MW, Sang woo scientific co.,
Bucheon, Korea)olA 100 rpm&.2 1A]7F 30&-5<F whe-
AJZ T} Screen capdll WES-o] B4 plugE %713 screen
capg Y3t PVC tbedl ¥=Th 1 M tris-HCl (pH
7.6, Bioneer) 10 mL, 0.5 M EDTA (pH 8.0) 2 mL& ¥
3 FFTE 1000 mL =5 22 ¥ E#ste] plug wash
TE buffer (PWB)E A %31tk PWBS PVC tubeo] 7}
E YA 55°C I FFeF oA 100 ipmeE 20827 5
3] AlFsI T AlFo] £ plugE 1 mm FAZ 22} xba
I (40 U/uL) A 3F& 22 (Roche, Mannheim, Germany)& A&
3le] &4 F(LB-WM651, LK Lab Korea, Namyangju,
Korea)ol| Al 37°CZE 3A17HE<t WHAI AT A 7195784
(CHEF Mapper XA System, Bio-Rad, Hercules, CA,
USA)°| 0.5 X TBE buffer (Bioneer) 2 LE A< F 1.5
M tiourea (Sigma-Aldrich) 1 mL< 7S}, 14°C7F E %=
= 35t Algtas X 7F £ pluge 1% Seakem Gold
agaroses ©|-831¢] gelS WEIL, 38 H A9 5HEH
%74 included angle 120, initial time 2.163, final time 63.8
%, 2%t 6 V/em, ramping factor 022 A3 184 7Hs
ot A7]195S 39T Size marker®Z X521 Salmonella
Braende rup BAA-6645 AH&-33iTE K719 50 $5E &
SYBR gold &4 A] 2K(Invitogen, Carlsbad, CA, USA)S A&
stod gels 2087+ FASEATE HAo] Bt gels S/l
= AX 227 S AAEL, B4 ol Gel-Doc
System (Bio-Rad)2.2 M=% #1359 tl. PFGE #4143}
< BioNumerics software version 7.5 (Applied Maths, Sint-
Martens-Latem, Belgium)S ©]-83}o] #4131t}

tlo

Results and Discussion
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Fig. 1. Yearly distribution of Salmonella spp. isolated from
patients in Jeju Island of South Korea between 2020 and 2023.
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woE F 852 @H I oI, Table 20 YERHITE 4F
2 3AHA A HEE ArdEge] 8 PSS
Bareilly 75(26.9%), S. Rissen 65(23.1%), S. Thompson 5
T(193%) A Fo] SRIEJL, o] 359 HYo| 2F 4
FRAA NN ZeE AP 69.3%F ARSI ©]
9o %= S 14,[5],12:i:- 35°(11.6%), S. Panama 25(7.7%), S.
Typhimurium 15°(3.8%), S. Infantis 15°(3.8%), S. Tibati 15~
(3.8%) o] IRNHUT. A=E=E 71 Hol HEajd A
ke 202019 S. Bareilly, 202131 S, 14,[5],12:i:-,
202213 S. Panama, 2023139l S. Thompson®] ATt}

(unit: person)

156(49.8%)

157(50.2%)

EMale OFemale

Fig. 2. Distribution of Sal/monella spp. isolated from patients in
Jeju Island of South Korea between 2020 and 2023 by gender.
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Fig. 3. Distribution of Salmonella spp. isolated from patients in
Jeju Island of South Korea between 2020 and 2023 by age.

Table 1. Isolation status of Salmonella spp. isolated in Jeju Island of South Korea between 2020 and 2023

Food or environmental samples Patients
Year Total
Food poisoning Non-food poisoning Food poisoning Non-food poisoning
2020 7 3 83 27 120
2021 0 4 0 46 50
2022 0 2 24 64 90
2023 5 5 22 47 79
Total 12 14 129 184 339
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AAAAANA e ARdeld GHFTLS 61502
% 2759 AL Table 39 LRI ALE. AA A A
g Ardatge Fo 3PS S Bareilly 965
(30.7%), S. Typhimurium 775(24.6%), S. Enteritidis 375

(11.8%) HFo] A=A, o= AAHA AN Fed
AdEte] 67.1%%5 AT o] %= S. Thompson
325(10.2%), S. Montevideo 165(5.1%), S. Agona 95~
(2.9%), S. Infantis 67(1.9%), S. Livingstone 67(1.9%), S.

Table 2. Serogroup and serotype distribution of Salmonella spp. isolated from food or environmental samples in Jeju Island of South

Korea between 2020 and 2023

Serogroup Serotype 2020 2021 2022 2023 Total Isolation rate (%)

B S. Typhimurium 1 0 0 0 1 3.8

S. 14,[5],12:1:- 0 3 0 0 3 11.6

S. Bareilly 7 0 0 0 7 26.9

S. Infantis 1 0 0 0 1 3.8

¢ S. Rissen 1 1 0 4 6 23.1

S. Thompson 0 0 0 5 5 19.3

D S. Panama 0 0 2 0 2 7.7

E S. Tibati 0 0 0 1 1 3.8

Table 3. Serogroup and serotype distribution of Salmonella spp. isolated from patients in Jeju Island of South Korea between 2020 and 2023

Serogroup Serotype 2020 2021 2022 2023 Total Isolation rate (%)
S. Agona 0 2 4 3 9 2.9
S. Derby 0 1 0 0 1 0.3
S. Kaapstad 0 0 1 0 1 0.3
S. Saintpaul 0 0 1 0 1 0.3
B S. Schleissheim 1 0 0 0 1 0.3
S. Schwarzengrund 0 0 2 0 2 0.7
S. Stanley 0 0 2 0 2 0.7
S. Typhimurium 11 22 36 8 77 24.6
S. 14,[5],12:i:- 0 0 0 5 5 1.6
S. Bareilly 89 1 2 4 96 30.7
S. Bovismorbificans 0 0 1 0 1 0.3
S. Braenderup 1 0 0 1 2 0.7
S. Infantis 0 2 3 1 6 1.9
S. Litchfield 0 0 0 1 1 0.3
C S. Livingstone 1 1 3 1 6 1.9
S. Menston 0 0 1 0 1 0.3
S. Montevideo 3 7 1 5 16 5.1
S. Narashino 0 0 0 2 0.7
S. Rissen 2 1 2 1 1.9
S. Thompson 0 0 1 31 32 10.2
S. Enteritidis 2 5 26 4 37 11.8
D S. Lome 0 0 1 0 1 0.3
S. Panama 0 1 0 0 1 0.3
S. London 0 0 0 1 1 0.3
F S. Weltevreden 0 2 0 1 3 1.0
G S. Mississippi 0 0 1 0 1 0.3
(0] S. Alachua 0 1 0 0 1 0.3
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AGA MM FL ARdet dH o] 7P wol &

= AT

AbolAl AWS dov)= dxARl ARder E3Y
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AP wet AlEA AHS oAV dWS do
1A ¢S = 27| W&o Thompson 52 Atmdlz}
7 Aol AW ARl oA wlg Fasiha
BT 283 Park 5792 HuloA] ARdetF
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o] FEHEATL B, Kim 57 ARdett

gl SR &L oy

Serovars, Antibiotic Resistance, and PFGE of Salmonella

01 H | oAl EelEe A
])\1 E]},] A]—U\:ﬂg}_:d-

Tk PIN 430

F 9 A NN EelE drdatdo] g SAYA
A AIE= Table 4904 Feld 4 9l

WA EL

139

o) 7] W] 4
32el

ERIEEY

AR

ampicillin 26.9% (n=7), ampicillin/sulbatam

26.9% (n=7), tetracycline 11.5% (n=3), nalidixic acid 7.7%
(n=2), chloramphenicol 7.7% (n=2), gentamicin 3.8% (n=1),
trimethoprim/sulfamethoxazole 3.8% (n=1) =22 e}

37, amoxicillin/clavulanic acid, cefazolin, cefotetan, cefoxitin,
cefotaxime, ceftriaxone, imipenem, amikacin, ciprofloxacin

of thelM= W& HolA] wskeh. @4 FE= A W

A z]—o]

Table 59 YJERATE. S. Rissen 65 ampicillin

50.0% (n=3), ampicillin/sulbatam 50.0% (n=3), chloramphenicol
50.0% (n=3), nalidixic acid 16.7% (n=1)2] A HAES
BAY. S 14,[5],12:0:- 35== ampicillin, ampicillin/sulbatam,

tetracycline®l Al 100% A A
Typhimurium 155+ ampicillin,

gentamicin, nalidixic acid,
sulfamethoxazole®ll Al 100% A WS Bk 2|2

chloramphenicol,

wyen, s

ampicillin/sulbatam,

trimethoprim/

Table 4. Antimicrobial susceptible of Salmonella spp. isolated from food or environmental samples in Jeju Island of South Korea

between 2020 and 2023
o o Number of isolates (%)
Class of antibiotics Antimicrobial agents - - -
Susceptible Intermediate Resistant
AMPY 19(73.1) 0(0.0) 7(26.9)
Penicillins/ 2)

B-lactamase inhibitors AMC 26(100) 0(0.0) 0(0.0)
SAM? 19(73.1) 0(0.0) 7(26.9)
CFY 25(96.2) 1(3.8) 0(0.0)
cz> 26(100) 0(0.0) 0(0.0)
. CTT® 26(100) 0(0.0) 0(0.0)

Cephalosporins
FOX" 26(100) 0(0.0) 0(0.0)
CcTXY 26(100) 0(0.0) 0(0.0)
CRO” 26(100) 0(0.0) 0(0.0)
Carbapenems IPM'? 26(100) 0(0.0) 0(0.0)
AN'"Y 26(100) 0(0.0) 0(0.0)

Aminoglycoside
GM'™? 22(84.7) 3(11.5) 1(3.8)
) NAY 24(92.3) 0(0.0) 2(7.7)

Quinolones

CIP' 26(100) 0(0.0) 0(0.0)
Tetracycline TE"™ 20(77.0) 3(11.5) 3(11.5)
Phenicol C'o 24(92.3) 0(0.0) 2(7.7)
Antifolate agents SXT' 25(96.2) 0(0.0) 1(3.8)

Y Ampicillin; ?Amoxillin/clavulanic acid; YAmpicillin/sulbactam; “Cefalotin;
"“Tmipenem; '’ Amikacin; '?Gentamicin; ' Nalidixic acid; "“Ciprofloxacin; '*'Tetracycline; '°!

dCefazolin; ®Cefatetan; ”Cefoxitin; ¥Cefotaxime; *Ceftriaxone;
Chloramphenicol; ' Trimethoprim/sulfamethoxazole.
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Table S. Antimicrobial resistance rates by Salmonella serotype isolated from food or environmental samples in Jeju Island of South

Korea between 2020 and 2023

Number of isolates (%)

Antimicrobial agents

S. Rissen S. 14,[5],12:i:- S. Typhimurium Other serotype
No. 6 1 16
AMP" 3(50.0) 3(100) 1(100) 0(0.0)
AMC? 0(0.0) 0(0.0) 0(0.0) 0(0.0)
SAM? 3(50.0) 3(100) 1(100) 0(0.0)
CF? 0(0.0) 0(0.0) 0(0.0) 0(0.0)
cz? 0(0.0) 0(0.0) 0(0.0) 0(0.0)
CTT? 0(0.0) 0(0.0) 0(0.0) 0(0.0)
FOX” 0(0.0) 0(0.0) 0(0.0) 0(0.0)
CcTX® 0(0.0) 0(0.0) 0(0.0) 0(0.0)
CRO” 0(0.0) 0(0.0) 0(0.0) 0(0.0)
IPM'? 0(0.0) 0(0.0) 0(0.0) 0(0.0)
AN'™ 0(0.0) 0(0.0) 0(0.0) 0(0.0)
GM"™ 0(0.0) 0(0.0) 1(100) 0(0.0)
NAY 1(16.7) 0(0.0) 1(100) 0(0.0)
CIP'Y 0(0.0) 0(0.0) 0(0.0) 0(0.0)
TE"™ 0(0.0) 3(100) 0(0.0) 0(0.0)
c'o 3(50.0) 0(0.0) 1(100) 0(0.0)
SXT'" 0(0.0) 0(0.0) 1(100) 0(0.0)

Y Ampicillin; ?Amoxillin/clavulanic acid; »Ampicillin/sulbactam; “Cefalotin; YCefazolin; “Cefatetan; "Cefoxitin; *Cefotaxime; Ceftriaxone;
9Imipenem; '’ Amikacin; '?Gentamicin; *Nalidixic acid; 'YCiprofloxacin; '*Tetracycline; '“Chloramphenicol; '’ Trimethoprim/sulfamethoxazole.

U= S. Bareilly 75+, S. Thompson 55, S. Panama 25
, S. Infantis 155, S. Tibati 15=olA = FAA WAL Hel

A esiet.

AAAA AN weld drdafto] thek A W A
FAF= Table 6014 &1 5= Slek. drdelto] WA
E2 ampicillin 27.5% (n=86), ampicillin/sulbatam 20.8%
(n=65), nalidixic acid 19.5% (n=61), tetracycline 15.0%
(n=47), chloramphenicol 10.2% (n=32), trimethoprim/
sulfamethoxazole 7.3% (n=23), gentamicin 6.7% (n=21),
cefalotin 2.2% (n=7), cefazolin 1.6% (n=5), cefotaxime
1.3% (n=4) ceftriaxone 1.0% (n=3), ciprofloxacin 0.6%
(n=2), amoxicillin/clavulanic acid 0.3% (n=1), cefoxitin 0.3%
(n=1) =22 YERSIL, cefotetan, imipenem, amikacin®l] 1|43
9l Amdete FeEA] FUTh EFER FAA WA
zto]l= Table 70 WERHAT S Typhimurium 775+
ampicillin 66.2% (n=51), ampicillin/sulbatam 46.8% (n=36),
tetracycline 37.7% (n=29), chloramphenicol 33.8% (n=26),
nalidixic acid 29.9% (n=23), trimethoprim/
sulfamethoxazole 26.0% (n=20), gentamicin 22.1% (n=17),
cefalotin 3.9% (n=3), cefazolin 2.6% (n=2), cefotaxime

2.6% (n=2), amoxicillin/clavulanic acid 1.4% (n=1),

cefoxitin  1.4% (n=1), (n=1), S.
Enteritidis 375+ nalidixic acid 91.9% (n=34), ampicillin
64.9% (n=24), ampicillin/sulbatam 62.2% (n=23),
tetracycline 16.2% (n=6), cefalotin 8.1% (n=3), cefazolin
8.1% (n=3), gentamicin 8.1% (n=3), cefotaxime 5.4% (n=2),
ceftriaxone 5.4% (n=2), chloramphenicol 5.4% (n=2), S.
Montevideo 165% ampicillin  6.3% (n=1), amoxicillin/
clavulanic acid 6.3% (n=1), ampicillin/sulbatam 6.3%
(n=1), gentamicin 6.3% (n=1), nalidixic acid 6.3% (n=1),
chloramphenicol 6.3% (n=1), trimethoprim/sulfamethoxazole
6.3% (n=1), S. Infantis 65 nalidixic acid 16.7% (n=1),
tetracycline 16.7% (n=1), S. Rissen 65 ampicillin 50%
(n=3), ampicillin/sulbatam 33.3% (n=2), tetracycline 50%
(n=3), chloramphenicol 33.3% (n=2), cefalotin 16.7% (n=1), S.
I4,[5],12:i:- 55+ ampicillin 100% (n=5), tetracycline 100%
(n=5), ampicillin/sulbatam 60.0% (n=3), ciprofloxacin 20% (n=1),
chloramphenicol 20% (n=1), trimethoprim/sulfamethoxazole 20%
(n=1), S. Weltevreden 3+ ampicillin 33.3% (n=1), nalidixic
acid 33.3% (n=1), ciprofloxacin 33.3% (n=1), tetracycline
33.3% (n=1)°] A W3S 7HzF BTh. S. Saintpaul 1
S+ nalidixic acid, tetracycline?l|A] A WIS B,

ceftriaxone 1.4%
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Table 6. Antimicrobial susceptible of Sa/monella spp. isolated from patients in Jeju Island of South Korea between 2020 and 2023

Number of isolates (%)

Class of antibiotics Antimicrobial agents - - -
Susceptible Intermediate Resistant
AMP" 226(72.2) 1(0.3) 86(27.5)
Penicillins/ 2)
B-lactamase inhibitors AMCﬁ 28802.0) 2477 103)
SAM? 231(73.8) 21(6.7) 61(19.5)
CFY 299(95.6) 7(2.2) 7(2.2)
cz> 307(98.1) 1(0.3) 5(1.6)
CTT® 313(100.0) 0(0.0) 0(0.0)
Cephalosporins
FOX" 310(99.1) 2(0.6) 1(0.3)
CcTX® 309(98.7) 0(0.0) 4(1.3)
CRO? 309(98.7) 1(0.3) 3(1.0)
Carbapenems IPM'? 313(100.0) 0(0.0) 0(0.0)
. . AN'"Y 313(100.0) 0(0.0) 0(0.0)
Aminoglycoside "
GM"™ 288(92.0) 4(1.3) 21(6.7)
. NAY 252(80.5) 0(0.0) 61(19.5)
Quinolones
CIP" 310(99.1) 1(0.3) 2(0.6)
Tetracycline TE"™ 262(83.7) 4(1.3) 47(15.0)
Phenicol c'o 280(89.5) 1(0.3) 32(10.2)
Antifolate agents SXT' 290(92.7) 0(0.0) 23(7.3)

Y Ampicillin; ?Amoxillin/clavulanic acid; YAmpicillin/sulbactam; “Cefalotin; YCefazolin; “Cefatetan; "Cefoxitin; ®Cefotaxime; Ceftriaxone;
9Imipenem; '’ Amikacin; '?Gentamicin; "*Nalidixic acid; 'YCiprofloxacin; '*Tetracycline; 'Chloramphenicol; ' Trimethoprim/sulfamethoxazole.

Table 7. Antimicrobial resistance rates by Salmonella serotype isolated from patients in Jeju Island of South Korea between 2020 and 2023

Antimicrobial Number of isolates (%)
agents  § Typhimurium S. Enteritidis S. Montevideo S.Infantis S.Rissen S. I4,[5],12:i:-S. Weltevreden . Saintpaul S. Litchfield Other serotype
No. 77 37 16 6 6 5 3 1 1 161
AMP" 51(66.2) 24(64.9) 1(6.3) 0(0.0)  3(50.0)  5(100) 1(33.3) 0(0.0) 0(0.0) 0(0.0)
AMC? 1(1.4) 0(0.0) 1(6.3) 0(0.0)  0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
SAM? 36(46.8) 23(62.2) 1(6.3) 0(0.0)  2(33.3)  3(60.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
CFY 3(3.9) 3(8.1) 0(0.0) 0(0.0) 1(16.7) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
cz” 2(2.6) 3(8.1) 0(0.0) 0(0.0)  0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
CTT® 0(0.0) 0(0.0) 0(0.0) 0(0.0)  0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
FOX” 1(1.4) 0(0.0) 0(0.0) 0(0.0)  0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
CcTX® 2(2.6) 2(5.4) 0(0.0) 0(0.0)  0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
CRO? 1(1.4) 2(5.4) 0(0.0) 0(0.0)  0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
IPM'? 0(0.0) 0(0.0) 0(0.0) 0(0.0)  0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
AN'D 0(0.0) 0(0.0) 0(0.0) 0(0.0)  0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
GM"™? 17(22.1) 3(8.1) 1(6.3) 0(0.0)  0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
NAY 23(29.9) 34(91.9) 1(6.3) 1(16.7)  0(0.0) 0(0.0) 1(33.3) 1(100) 0(0.0) 0(0.0)
CIp' 0(0.0) 0(0.0) 0(0.0) 0(0.0)  0(0.0) 1(20.0) 1(33.3) 0(0.0) 0(0.0) 0(0.0)
TE" 29(37.7) 6(16.2) 0(0.0) 1(16.7)  3(50.0)  5(100) 0(0.0) 1(100) 1(100) 0(0.0)
c'o 26(33.8) 2(5.4) 1(6.3) 0(0.0)  2(33.3) 1(20.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)

SXT' 20(26.0) 0(0.0) 16.3)  000.0) 00.0)  1(20.0)  0(0.0) 0(0.0)  1(100) 0(0.0)

Y Ampicillin; ? Amoxillin/clavulanic acid; YAmpicillin/sulbactam; “Cefalotin; YCefazolin; “Cefatetan; ”Cefoxitin; ®Cefotaxime; *Ceftriaxone;
"“Tmipenem; ' Amikacin; '?Gentamicin; '*Nalidixic acid; "YCiprofloxacin; ' Tetracycline; '*Chloramphenicol; ' Trimethoprim/sulfamethoxazole.
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S. Litchfield 155+ tetracycline, trimethoprim/sulfamethoxazole
N A WA BAth 283 YA S, Bareilly 96
=, S. Thompson 325, S. Agona 95%, S. Livingstone 65,
S. Braenderup 25, S. Schwarzengrund 25, S. Stanley 2
=, S. Narashino 257, S. Derby 15*, S. Kaapstad 15, S.
Schleissheim 155, S. Bovismorbificans 155, S. Menston 1
=, §. Lome 155, S. Panama 155, S. London 15, S.
Mississippi 157, S. Alachua 15oA = A WS B
o]A] 24T Cho 5702 3Ajol|A] Fejd AmdElto
GAA WA Eo] ampicillin 40%, tetracycline 39%,
nalidixic acid 23%, chloramphenicol 14%°]2}x RH.33}%]
31, Kwon 57V SApolAlM Feld Ardeite] 34
A WAAELS ampicillin 50%, tetracycline 40%°]3L, FAtE
oA el Ardeiare] A WAYELS nalidixic acid
74%, tetracycline 67%, streptomycin 67%2F3L R 313} T}
o]¢} o] A WAHE Aol IHFE E HA A
A Zolo| o]3F Aol Park T& B ST

g THIUPY 9%
4% 2 $AAANN 2eE ARdeE 265 Sl

T 7HA ol A=Al tai WS Zte T

ArdleldS 753(26.9%)2 Table 894 Held 4= Ut}
T3, AF Y SAAA A FEE Ardelt 7504
ampicillin®} ampicillin/sulbatam”} 54 WAS B3, o}
AW §Fe 34, 44, 649 3714 FES Bk o

THE gAWAS 2 AndegS 2020300 23, 2021
ol 35, 20221 05, 202330 2537F B2 H AT S.
Typhimurium 15(3.8%)°ll A1 THAWd o] 64(AMP-SAM-
GM-NA-C-SXT)E A& 2 A A Eed And
gt FolA 7Y B RS Zde ARdere R
vEbskth S, Rissene 3#4(AMP-SAM-C) WA o] 25
(7.7%), 44 (AMP-SAM-NA-C) WA o] 15°(3.8%)Z 2714
WA 488 BAL, S 14,[5],12:i:-2 34 (AMP-SAM-TE)
Aol 33(11.6%)% 1714 WA 398 B
AAAAANA Eeld| ARt 3135 FolA F 74
o]e] FAEH dair WAEES zhe oAl e
S 93F(29.7%)E Table 994 18k &= Q). H3h
Ardglt 6554 ampicillin®} ampicillin/sulbatam”} &

A WS BRI, AN f3e 244 104744 o)
F §32 Bk A= WS 2 Sl

Table 8. Multidrug resistance observed among Salmonella spp. isolated from food or environmental samples in Jeju Island of South

Korea between 2020 and 2023

Multidrug resistant 2020 2021 2022 2023 Total (%)
0 8 1 2 8 19(73.1)
1 0 0 0 0 0(0.0)
2 0 0 0 0 0(0.0)
3 0 3 0 2 5(19.3)
4 1 0 0 0 1(3.8)
5 0 0 0 0 0(0.0)
6 1 0 0 0 1(3.8)

Table 9. Multidrug resistance observed among Salmonella spp. isolated from patients in Jeju Island of South Korea between 2020 and

2023

Multidrug resistant 2020 2021 2022 2023 Total (%)
0 99 18 43 49 209(66.8)
1 2 2 1 11(3.5)
2 0 5 4 3 12(3.8)
3 2 10 26 8 46(14.7)
4 0 2 6 3 11(3.5)
5 1 4 3 3 11(3.5)
6 5 4 0 0 9(2.9)
7 0 0 0 0 0(0.0)
8 1 0 0 0 1(0.3)
9 0 0 0 2 2(0.7)
10 0 1 0 0 1(0.3)




2 20209 9, 20211l 265, 2022 39, 2023
o 1957} 2= A}t S. Typhimurium 15+(0.3%)°l A o}
AW o] 104 (AMP-SAM-CF-CZ-CTX-CRO-GM-NA-TE-
O JAAAAANA 8 ARded oA 7MY B2
AN S zhe Ardego s Yebyt 18 S
Enteritidis 25°(0.7%)% 94 (AMP-SAM-CF-CZ-CTX-CRO-
GM-NA-TE) ThAlWAd S H 3, S. Typhimurium 15
(0.3%)= 84| (AMP-AMC-SAM-CF-CZ-FOX-CTX-SXT) t}
AWdE BT

PFGEO] 2J9T 9 ‘JatH 2N

20201 1€FE 20239 12971A] AFE A Gol|A] E
29 33959 Ardalg FoA APl 2F o) e
Ardieits e R F3 AAAAE Gty flet
o] PFGEZ A&}, Fig. 49 7o) 444 AaaAS
YR At 167 ARdekr 3o A 4
& 7}7F S, Agona 570 -8 ollA 47.3-100%, S. Bareilly 3
N oA 92.8-100%, S. Braenderup 271 3 olA
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88.9%, S. Enteritidis 137] 3 ol|A] 56.2-100%, S. Infantis
570 & olA 66.7-100%, S. Livingstone 270 % oA
55.2-100%, S. Montevideo 370 &l 60.7-100%, S.
Narashino 17} 5814 100%, S. Panama 27} -&9llA 50.0-
100%, S. Rissen &1l 3|4 59.3-100%, S. Schwarzengrund
178 oA 100%, S. Stanly 170 SF N4 100%, S.
Thompson 17} &4 100%, S. Typhimurium 2871
FollA 60.8-100%, S. 14,[5],12:i:- 4 F-FollA 87.9-100%,
S. Weltevreden 370 &AM 61.3-80%% THY3HA e
wth amdatg Sl 20208 IR FES dogd
S. Bareilly> 2% 2 347 779 AAAA 83F2 F
9059 2 AABA 100%C & LFeEREA, 20229 F
A S. EnteritidisS AAAA 2052
5.4-100%2 = YERSTE 28] 3L 20219
ZIH S. Thompson 2]F 2 744
559 QIAHA 22572 F 2759 3 AEHAIE 100%
2 UERd Z0 2 Kol AFEa HEE HAAdA EeE
Amdglte] A4 FABA A UEl 7] del

e e |o
o ©

(A)
PFGE-Xbal PFGE-Xbal
$ 8 g8

. ' . ‘ ' JJ-SS-Agona-Type01 2021 Non-poisoning Patient02
' ' n ”l 3 | JJ-SS-Agona-Type01 2022 Non-poisoning Patient68
(B '"'; | 11-8S-Agona-Type01 2023 Non-poisoning Patient56
' | l . l I JJ-SS-Agona-Type02 2023 Non-poisoning Patient57

' . . .. . ' JJ-SS-Agona-Type03 2021 Non-poisoning Patient01

' ‘ ' “' ‘\ \ JJ-SS-Agona-Type03 2022 Non-poisoning Patient65
o } ) 1”' ] | 1J-SS-Agona-Type03 2022 Non-poisoning Patient67
- ' .' " ' l JJ-SS-Agona-Type04 2023 Non-poisoning Patient68
'" l l I l l : l i JJ-SS-Agona-Type05 2022 Non-poisoning Patient66

(B)
PFGE-Xbal PFGE-Xbal
: B3 8

. ‘ ' lh JJ-SS-Bareilly-Type01 2020 Non-poisoning Patient84
. . " " ] JJ-SS-Bareilly-Type0O1 2020 Non-poisoning Patient85
' = n l” ] JJ-SS-Bareilly-Type01 2020 Non-poisoning Patient86
. WM | 11-SS-Bareilly-Type01 2020 Non-poisoning Patient87
. ‘ “ ‘|| | JJ-SS-Bareilly-Type01 2020 Non-poisoning Patient88

2 ’ z mn 13-8S-Bareilly-Type0l 2020 Poisoning Food1

'" J JJ-SS-Bareilly-Type01 2020 Poisoning Food10

i I Ul I 1J-SS-Bareilly-Type01 2020 Poisoning Food2

' " 'P ! JJ-SS-Bareilly-Type01 2020 Poisoning Food3

' ' Pnm 1) 11-SS-Bareilly-Type0l 2020 Poisoning Food4

' ] 1] 0 | JJ-SS-Bareilly-Type0l 2020 Poisoning Foods

. ' " lll I 11-SS-Bareilly-Type0l 2020 Poisoning Food6

¢ = wm mn J1-SS-Bareilly-Type01 2020 Poisoning Patient01
. = . . l“ | | JJ-SS-Bareilly-Type0O1 2020 Poisoning Patient02
n nm R 1J-SS-Bareilly-Type0l 2020 Poisoning Patient03
. . . B 1J-SS-Bareilly-Type01 2020 Poisoning Patient04

Fig. 4. Pulsed-field gel electrophoresis (PFGE) analysis of Salmonella spp. isolates.
(A) S. Agona; (B) S. Bareilly; (C) S. Braenderup; (D) S. Enteritidis; (E) S. Infantis; (F) S. Livingstone; (G) S. Montevideo; (H) S. Narash-
ino; (I) S. Panama; (J) S. Rissen; (K) S. Schwarzengrund; (L) S. Stanley; (M) S. Thompson; (N) S. Typhimurium; (O) S. 14,[5],12:i:-; (P)

S. Weltevrden.



144 Eunok Kang et al.
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Fig. 4. (Continued) Pulsed-field gel electrophoresis (PFGE) analysis of Salmonella spp. isolates.

(A) S. Agona; (B) S. Bareilly; (C) S. Braenderup; (D) S. Enteritidis; (E) S. Infantis; (F) S. Livingstone; (G) S. Montevideo; (H) S. Narash-
ino; (I) S. Panama; (J) S. Rissen; (K) S. Schwarzengrund; (L) S. Stanley; (M) S. Thompson; (N) S. Typhimurium; (O) S. 14,[5],12:i:-; (P)
S. Weltevrden.
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Fig. 4. (Continued) Pulsed-field gel electrophoresis (PFGE) analysis of Salmonella spp. isolates.
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Fig. 4. (Continued) Pulsed-field gel electrophoresis (PFGE) analysis of Salmonella spp. isolates.

(A) S. Agona; (B) S. Bareilly; (C) S. Braenderup; (D) S. Enteritidis; (E) S. Infantis; (F) S. Livingstone; (G) S. Montevideo; (H) S. Narash-
ino; (I) S. Panama; (J) S. Rissen; (K) S. Schwarzengrund; (L) S. Stanley; (M) S. Thompson; (N) S. Typhimurium; (O) S. 14,[5],12:i:-; (P)
S. Weltevrden.



Serovars, Antibiotic Resistance, and PFGE of Salmonella 147

(H)
PFGE-Xbal PFGE-Xbal
8
‘ml ' ' ' “ " ‘ JJ-SS-Narashino-Type01 2023 Non-poisoning Patient58
' ' ' ,' JJ-SS-Narashino-Type01 2023 Non-poisoning Patient59
M
PFGE-Xbal PFGE-Xbal
o o 8
._._‘L._._._i';._._:T ' ' ' ' : = o JJ-SS-Panama-Type01 2022 Non-poisoning Foodl5
5u|j i l ' 1J-SS- Panama-Type0O1 2022 Non-poisoning Foodl6
.' , ‘F ' 1J-SS- Panama-Type02 2021 Non-poisoning Patient41
()
PFGE-Xbal PFGE-Xbal
s s g g 8
| AP A T f 3 . ‘ ' "' i JJ-SS-Ressen-Type01 2020 Non-poisoning Patient98
03.3) JJ-SS-Ressen-Type01 2022 Non-poisoning Patient77
‘Iﬁ ‘ ““i ! ‘ JJ-SS-Ressen-Type02 2023 Non-poisoning Patient65
& " ! i qu i 1 1J-SS-Ressen-Type03 2020 Non-poisoning Food8
073 ! ! ] JJ-SS-Ressen-Type03 2023 Non-poisoning Food26
sas . 111 18 1J-SS-Ressen-Type04 2023 Non-poisoning Food25
= [ JJ-SS-Ressen-Type05 2022 Non-poisoning Patient78
1o ' ' ! JJ-SS-Ressen-Type06 2023 Non-poisoning Food22
50.9) oo ‘ ‘ , l JJ-SS-Ressen-Type06 2023 Non-poisoning Food23
I : -, ' i JJ-SS-Ressen-Type07 2020 Non-poisoning Patient97
3 = :x ‘ : JJ-SS-Ressen-Type07 2021 Non-poisoning Foodl1
‘ . ' ' " ' | | JJ-SS-Ressen-Type08 2021 Non-poisoning Patient42
(K)
PFGE-Xbal PFGE-Xbal
wuf | ' ' 31 ) 11-8S-Schwarzengrund-Type01 2022 Non-poisoning Patient80
] e ! 11-SS-Schwarzengrund-Type01 2022 Non-poisoning Patient81
(L)
PFGE-Xbal PFGE-Xbal
8
P——
,ml ul ' l' " l" ” ” ! JJ-SS-Stanley-TypeO1 2022 Non-poisoning Patient82
"' ' " " l" ” ” JJ-SS-Stanley-TypeO1 2022 Non-poisoning Patient83
(M)
PFGE-Xbal PFGE-Xbal
g
—_— i' u . I' ' ' " ” 1J-SS-Thompson-Type01 2022 Non-poisoning Patient90
‘ ' " , , , , ” JJ-SS-Thompson-Type01 2023 Non-poisoning Patient23
. . ‘ ‘ " ‘ I I JJ-SS-Thompson-TypeO1 2023 Non-poisoning Patient24
' ' ’ , " ’ JJ-SS-Thompson-Type01 2023 Non-poisoning Patient25
" ' l ' E ” 1J-SS-Thompson-Type01 2023 Non-poisoning Patient26
i | ' l ' t “ JJ-SS-Thompson-Type01 2023 Non-poisoning Patient27
' ' G , ' , ’ ’ ;’ ’ I JJ-SS-Thompson-Type01 2023 Non-poisoning Patient28
i ' ' | |! JJ-SS-Thompson-Type01 2023 Non-poisoning Patient29
. ‘ “ * i l ‘ '5 1J-SS-Thompson-Type01 2023 Non-poisoning Patient30
: | . ‘ “ | JJ-SS-Thompson-TypeOl 2022 Non-poisoning Patient31
{ JJ-SS-Thompson-Type01 2023 Poisoning Food17
JJ-SS-Thompson-Type01 2023 Poisoning Food18
JJ-SS-Thompson-Type01 2023 Poisoning Food19
JJ-SS-Thompson-Type01 2023 Poisoning Food20
JJ-SS-Thompson-Type01 2023 Poisoning Food21

Fig. 4. (Continued) Pulsed-field gel electrophoresis (PFGE) analysis of Salmonella spp. isolates.
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ino; (I) S. Panama; (J) S. Rissen; (K) S. Schwarzengrund; (L) S. Stanley; (M) S. Thompson; (N) S. Typhimurium; (O) S. 14,[5],12:i:-; (P)
S. Weltevrden.



148 Eunok Kang et al.

. l ' B ] ’ JJ-SS-Thompson-Type01 2023 Poisoning Patient01
’ i ! ' , , ” JJ-SS-Thompson-Type01 2023 Poisoning Patient02
l ' u , l JJ-SS-Thompson-Type01 2023 Poisoning Patient03
| E 3 3D JJ-SS-Thompson-Type01 2023 Poisoning Patient04
r I H I I JJ-SS-Thompson-Type01 2023 Poisoning Patient05
' ' ' “ “ JJ-SS-Thompson-Type01 2023 Poisoning Patient06
' l ' n ” JJ-SS-Thompson-Type01 2023 Poisoning Patient07
' " ' l | I 1 JJ-SS-Thompson-TypeO1 2023 Poisoning Patient08
' ' ,I ’ , 1J-SS-Thompson-Type0l 2023 Poisoning Patient09
' ' ‘ lI ” JJ-SS-Thompson-Type01 2023 Poisoning Patient10
‘ E-F 3B J3-SS-Thompson-Type01 2023 Poisoning Patient1 1
) ' ' u ” JJ-SS-Thompson-Type01 2023 Poisoning Patient12
' l ' l] ” JJ-SS-Thompson-Type01 2023 Poisoning Patient13
' ' n " JJ-SS-Thompson-Type01 2023 Poisoning Patient14
: ' ' " " JJ-SS-Thompson-TypeOl 2023 Poisoning Patient15
: | , ' ﬂ I I 1J-SS-Thompson-Type0l 2023 Poisoning Patient16
l “ I I JJ-SS-Thompson-Type01 2023 Poisoning Patient17
. . ' ' “ I I JJ-SS-Thompson-Type01 2023 Poisoning Patient18
> l ' ; I l JJ-SS-Thompson-Type01 2023 Poisoning Patient19
yi N ‘ l l § ]( JJ-SS-Thompson-Type01 2023 Poisoning Patient20
b ' " 2 ‘:‘Al, l H “ JJ-SS-Thompson-Type01 2023 Poisoning Patient21
" . ' l' ‘l | n “ JJ-SS-Thompson-Type01 2023 Poisoning Patient22
(N)
PFGE-Xbal PFGE-Xbal
g8 8
o . g = E ."‘ JJ-SS-Typhimurium-Type01 2020 Non-poisoning Patient100
933} ' i ' n 2 I . I 1J-SS-Typhimurium-Type01 2022 Non-poisoning Patient51
. |/ wmiills JJ-SS-Typhimurium-Type03 2021 Non-poisoning Patient20
o }| ' u I ! . ! JJ-SS-Typhimurium-Type04 2021 Non-poisoning Patient21
| 1 1R 1J-SS-Typhimurium-Type05 2023 Non-poisoning Patient38
ml | | ‘ | B 1)) JJ-SS-Typhimurium-Type06 2021 Non-poisoning Patient25
. . '. ' ' I } JJ-SS-Typhimurium-Type06 2021 Non-poisoning Patient30
| ' | . | |1 } 1J-8S-Typhimurium-Type07 2021 Non-poisoning Patient16
l l ] u JJ-SS-Typhimurium-Type07 2021 Non-poisoning Patient17
' l I l JJ-SS-Typhimurium-Type07 2021 Non-poisoning Patient22
' ' l l JJ-SS-Typhimurium-Type07 2021 Non-poisoning Patient23
. l JJ-SS-Typhimurium-Type07 2021 Non-poisoning Patient24
* | ) g ] 1J-SS-Typhimurium-Type07 2021 Non-poisoning Patient29
' l ' ﬂ ! JJ-SS-Typhimurium-Type07 2021 Non-poisoning Patient31
! ' ' ' ' l JJ-SS-Typhimurium-Type07 2022 Non-poisoning Patient21
o8 ' . ' . p | ‘ 4 JJ-SS-Typhimurium-Type07 2022 Non-poisoning Patient28
3 ' l I JJ-SS-Typhimurium-Type07 2022 Non-poisoning Patient29
: : - ' ' l ' ” JJ-SS-Typhimurium-Type07 2022 Non-poisoning Patient34
“ ‘ ; ' l ‘ " ‘ ¥ JJ-SS-Typhimurium-Type07 2022 Non-poisoning Patient39
. ' l JJ-SS-Typhimurium-Type07 2022 Non-poisoning Patient42
22 l '; JJ-SS-Typhimurium-Type07 2022 Non-poisoning Patient45
L__=s | H ‘ 1J-SS-Typhimurium-Type07 2022 Non-poisoning Patient46
I . 1J-SS-Typhimurium-Type07 2022 Non-poisoning Patient48
: B JJ-SS-Typhimurium-Type07 2022 Non-poisoning Patient52
l ' l S 1J-SS-Typhimurium-Type07 2022 Non-poisoning Patient54
74 ﬂ] | l | JJ-SS-Typhimurium-Type07 2022 Non-poisoning Patient55
' I I : JJ-SS-Typhimurium-Type07 2022 Non-poisoning Patient57
- - ] B3 : 1 J1-SS-Typhimurium-Type08 2022 Non-poisoning Patient37
. = m = 2 RF 1J-8S-Typhimurium-Type09 2020 Non-poisoning Patient101
7 : I . l JJ-SS-Typhimurium-Type09 2022 Non-poisoning Patient30
S “H il i JJ-SS-Typhimurium-Type10 2023 Non-poisoning Patient69
” . . ' E . JJ-SS-Typhimurium-Type11 2023 Non-poisoning Patient36
|_DI 11 | “ IRl J3-SS-Typhimurium-Typell 2023 Non-poisoning Patient37

Fig. 4. (Continued) Pulsed-field gel electrophoresis (PFGE) analysis of Salmonella spp. isolates.

(A) S. Agona; (B) S. Bareilly; (C) S. Braenderup; (D) S. Enteritidis; (E) S. Infantis; (F) S. Livingstone; (G) S. Montevideo; (H) S. Narash-
ino; (I) S. Panama; (J) S. Rissen; (K) S. Schwarzengrund; (L) S. Stanley; (M) S. Thompson; (N) S. Typhimurium; (O) S. 14,[5],12:i:-; (P)
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A BEE Andage ¢ 8x5do] gon, o 8
A¥LS S Bareilly (26.9%), S. Rissen (23.1%), S.
Thompson (19.3%) £22 SR FH AAHAZ
e B Ardage 27/ 3o Yo, 8 3

J¥e S Bareilly (31.0%), S. Typhimurium (24.6%), S.
Enteritidis (11.5%) =22 SRIEATE FeH2]F552] Yol
HAY Awdzld YL S Bareilly, S. Enteritidis, S.
Thompson®] AATE A WA HAAF AgolM = o
g A gk WAdo] el o, dF AR}t
AE AU el Yl Ardetae 17719 @Y
o we} vt §H24 ARAAE HAFL. o1 e A
= Ardete] f3S A5, #H 2AE AT
FozH JotxAle] VZARE E8E F UL A=
A= E
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