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Sanitizing Agent Effect and Antibiotic Resistance of Salmonella spp.
Isolated from Raw Chicken Carcasses in Food Service

Ji Hyun Kang, Young Duck Lee, Ki Chang Jung and Jong-Hyun Park
Department of Food and Bioengineering, Kyungwon University

To control the growth of Salmonella on raw chicken supplied in food service, they were isolated and analysed
for their physiological characteristics. Total viable microbe counts under the skin of the chicken amounted to
10% of numbers on their skin. Fifty one of Salmonella were isolated and identified from 75 chicken carcass sam-
ples. About 70% of the isolates showed resistance to more than four antibiotics, which indicated very high resis-
tance among the strains ever reported in Korea. Lactic acid and trisodium phosphate(TSP) as sanitizing agent
were applied to the Salmonella spp. isolates by agar diffusion method. The resistance by isolates to those sani-
tizing agents was compared with type strains of S. typhimurium ATCC 14028, S. typhimurium ATCC 12023, S.
heidelberg and S. enteritidis. The isolates showed similar or less resistance to the type strains as for the lactic
acid. However, as for trisodium phosphate known recently as a good sanitizer, 50% of the isolates showed more
resistant compared with the type strains. Also, the treatment time and regeneration medium affected significantly
the resistance of the isolates, which indicates that more careful test might be needed for TSP's practical appli-
cation to raw chicken. Therefore, From the results, it is suggested that antibiotic treatment during breeding
broiler and contamination after slaughtering should be minimized along with careful use of sanitizing agent in
order to ensure more safe raw chicken supply.

Key words: raw chicken, food service, Salmonella, antibiotics, trisodium phosphate, lactic acid

M B FEO 7P B AFERTAFTOLE A 4FF

3}

B AT e .4

o] °F 50%% AL Utk FFH FTANE 23714 HA

2719 g2l A% Aol
B4

ZAEAR HEe fPushe dubEd AEFNA8A LS
FEN e, HAGF ] HalaA §FAFY &
B3 8)4o] Wopde) mel AFANFI Hlkd f

424 g A 435 AT 9¥e Fe FE gk

SAHY F Aegeost A
e 8 A 7103 Salmonella 50 2%t
AFE WAol Tl wet vl FoF A AFoE o

T Atk EF AeFAF FYAE 291371 5 Al
A Y 2020) WEPe) we} 43S WAl Frhs
WRskshe 2A7k Fostd 2 ool BANEA 99
7% 4 A4 NEFAT WA ABHA BAZ YhF
93 o] olo] that thajo] AlFshe.

9 UANEY 4F5UPULL WY 55

al
=

a7}

*Corresponding author : Jong-Hyun Park, Department of Food and
Bioengineering, Kyungwon University, Sujung-Gu, Songnam,
Kyonggi-Do 461-701, Korea

Tel: 82-31-750-5523

Fax: 82-31-750-5273

E-mail: p5062 @mail. kyungwon.ac.kr

582

ASoNA F28 AFEAMTF Salmonella= Gram(-), 7}
@, B4 TR uAEsH A A AEY 8
3 ZhfAloltt. O antigen, H antigen, Vi antigendl] 2|3)
22009970 @HPFo2 FEEHAAZ JuT, FE w2
%3 EolQo] Qe Samonella®t %3 BolAol A& Sal-
monella2 T-E3Z Y}t Al BF ol 2E, EYA
T B stz A R0 TSP FE
A BaH7e ek Al AIA salmonellosise FE o
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O FAA g gFe AL 9 - dgoE Qs ¢
# A FAA oL HEsPEA WAl AU, HEA R-
plasmidE W& A2 HE gt} WAoo A7A =
o ol gt A WAL Salmonella®] 2% 7F3A] <
E AF ojE o] wo] mEuz Alzte BEA7) g3 Q)
o Al A L okdAe HAX NEERFT Fual
ol We PG wow {5 = A% B Fo wx}
LFo] FUlo|t®, o AW E 9% 7|29 sanitation
treatmentt 2l = §-5 2 AF 5 AR 24002 Fute)
7= ok o]y g olgE mAEY A7 9¥9 Hige
oA 29, sEHHQl Aol digh A3 g gAde] YT
Ha Yk

metad B Afd e daFdsel YEE g &
ZH Salmonella®] AE)F <A EA Fslo] AL} =
RO R AFEgo odwx 2 EEAs J|es
<t 71ZAER g8 A} 3o

¢

Az 2 gy

AS H AETF

A71AG e & 2t WEEHE 9AFAE AS A
FAM Al F3} Salmonellad& H2]5te] AFol| Ahg-8}
At FHE ARES e mE WAl wio] YE
AN FoEz e R A H3 TFH| 5°C ols}
o =0l FEFHAT. FAEE BW AlS 29 30 N,
g7k 20 7N, #oiglat 10 A0, 9ok 10 ), B8 5 v
g 5 F 7509 ARE AMEsGTh A AT Bol
Ae B % BEFFEE Sabmonella typhimurium
ATCC14028, Salmonella typhimurium ATCC12023, Salmo-
nella heidelberg, Salmonella enteritidis(isolated from egg)S

AHg-sksit

T HAL7) 258 Ao AHFIL 085%
AE4 225mLE 715ke] stomaching(603%, 8.0 strokes/
1 mLE 33k plate count agar(Difcoydi <ol &=
Lo, 35°CoA] 24 A7+ wiFR T ASsle] R A}
otk 59 T EHe Foulfe] ARYo)x ] &
w45 F4E 95l FH52 polygloveE 73 kR 719
FAAoE Z47e] AE 25g8 8 AF

sttt
Salmonella+®] #3] - 54: WA Salmonellas E2)38}7]
A e AFFTHAM AN WPz EFE Awdky
o}k 225 mL AEAEo] ASAE 25g2 YL stomaching
Sted e8] E3et A 1mLE Fa-8 AR selenite
F broth 10mLl HEF3HATE o]ojA] 37°Co) A 48 A7+ &
a3 & F7F9Y 0.1 mLE deoxycholate citrate agar(Difco)ell
A 24 AZF vieksle] Byjaiduh. i A8 Fo] Salmonella
AdeeiAlael B 22 W] we ASARE FHs)
o] Salmosyst broth(Merck) 225 mLE 7}8}3 35°ColA] 6~8
AlZE g % mlgd 10mLE F 3k o]o] Salmosyst
selective supplement(Merck)E 7}t 30 £7F X3 & ¢

Table 1. Varieties of antibiotics and amounts used for
antibiotic-sensitive test

Class Antibiotic Amount on disk (ug)

Ampicillin 10

B-Lactams )
Cephalothin 30
Streptomycin 10
Aminosl i Kanamycin 30
fnogiycosides Gentamicin 10
Neomycin 30
Tetracyclines Tetracycline 30
Quinolones Nalidixic acid 30
Others Chloramphenicol 30

A3 &3ttt ol 35°Co)A] 18~22 AJZF wjokd &
Rambach agar(Merck) &l Alof] EA&te] 35°CoA 24 A
ZF gt AdEAR AAS el JEEg EEsinh

A Salmonella?dBA] Eela-S U422 Gram stain,
H,S A A3, urease test, methyl red test, indole test,
Voges-Proskaver test 52| AJ3}8hz] @G Adxjxor 2
ABHA AL, Salmonella®] ¥3E JeEME 739-1= API 20E
(bioMerieux)Z A &-& 3 Y H3E APl Lab plus.
(bioMerieux) softwareE ©1-8-3} SalmonelladS 131t

N e AE

Salmonella® U H AT+ agar disk diffusion A& H)
9]3}e]  B-lactam7Al, aminoglycoside|, tetracyclineZl, qui-
nolone”| 5ol &3te= FAEA 9 Foll digt W& Adst
Ad. FAAZE ampicillin, chloramphenicol, cephalothin,
gentamicin, kanamycin, neomycin, nalidixic acid, streptomy-
cin, tetracycline(Sigma)?] 9 F& ARG oM, AFEFTE
BHI agar(Difco) H¥iA]ell HE 3l 35°CAA 35wt vl
e F 8mm A HIE ¥R el EeHFIL 35°ColA
sk wjdst & ASAA R AL SAH3ATH A Ho
AMEEE AL TR B FRE A S Table 134 )

Sanitizing agenttil thet 2| Salmonellaze] WHSH
Fio)] WE lactic acid®} trisodium phosphateol] thH3k U)43:
1) Lactic acidoll ©}3F A
Salmonella™ F4¥ TF+ agar disk diffusion AJEH

o] &ted AP FFE BHI agar(Difcoy HIAM Ao HFsx

35°Co|A] B wjkel ¥ 8mm T]AFAE uiA] $o] &

=32 ZtzF 1.5%v), 3.0%, 6.0%, 9.0%% lactic acidE

Fote] 35°CoA ThA] SRR ksl & SR Fhe] A

= FAsrh
2) Trisodium phosphatedl] tjgt WA
Salmonella®. F1H d5% agar disk diffusion A EHe|

olsle] A BHF#FE BHI agar(Difco) Ao HZstx

35°CollA st wiekEt ¥ 8 mm T]AAE HiA] o 28

T2 27 10.0%wh), 12.5%, 20.0%, 25.0%%] TSP(triso-

dium phosphate)& 58t 35°Col|A] &Fut vigst & A

FAR e} A7 L SA AT
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Table 2. Total viable cell counts from each parts of raw chicken
carcass(unit: CFU/g)

No and part of chicken Chicken breast Chicken leg
1 Flesh 3.80x10* 1.30x10°
Skin 4.10x10° 4.40x10°
2 Flesh 1.70x10* “1.90x10*
Skin 9.20x10* 3.15x10°
3 Flesh 3.60%x10* 7.20x10
Skin 1.10x10° 3.90x10°
4 Flesh 3.10x10° 3.40x10°
Skin 1.79x10° 1.04x10¢
Flesh 3.20x10° 5.90x10°

> Skin 3.70x10° 3.70x10°

Trisodium phosphate*] 2] X 7t3# regeneration medium®]
e WAg: 2 Fo EEFF SalmonellaZ ERAE 8 F
5% Ztzt Salmosyst broth, BHI broth, LB brotholA 24
AIZE st § 479 brotholl A 1 mL-g 3t 8,000 rpm
A 5 B AAEHE Pela, A4l FH5 AA
ol AejHd,E 7iste] AlFE & ohA] 8,000 pmel A 5
B dAEEE stk o] AlE #H3g 2 3 whEsiien
x| gto 2 353 JAF) 1% TSP $F89L Hrlsld 7+
7+ 5 &, 10 £7F AYssct. olFA whAIZ wige
Salmosyst broth¥ Rambach agar, BHI broth— BHI agar,
LB brothi= SS agardll =23ld 37°CellA] 24 A7+ v gsh
% A#TE AS3IAH

a3 oF

e 2| ¥ 3

a5 EROE AAYHRA &L 5 veld] FHS oY
o2 F A Exdg B4 4 AF 29 A=E 43
Atk Table 28t 7o) B9 Hujel B AE Az
9] £X& on e 2EE Y U A EHEY
£ 10°~10° CFU/ge| BXE Ho|X glon Tyt A9
AME BlE2E A Holi It Zu AFHde &
FEAEC} oF V1035 AFEEE Holi dern Fn|
BAE oju] B Aol o] YHl ARz 2HE
o EATE & 7 YATh ol ARHL FFHI] Ao
o8 HAE SAlFAA ExoA Alge] UFE2e oFS
ouialy A& Exe Ri=EAl ¥ YR7EK] FE3]
o|FojAol Tl AL & & U

Salmonella-like strain ¥2): Salmonella® F4317] $3k
selenite FS} selective supplementMerk)E 7 AM&-3}5ic).
YY) selenite FolX Fd wl¥d A9 FF & HA
2ol colonyE deoxycholate citrate agarBHuixjollx] 7] B
g 71 Aok ols} €8 selective supplement(calcium
carbonate, potassium tetrathionate, oxbile, brilliant green)ol|A]
7% ¥ RambachBIAMA M= BE colonys #HT F
7} AUk, wEbA selective supplementoll Xl F73131 Ram-
bach agarollA] #2]3}¢] Salmonella-like straing ]33}
IR ol Wo g F 121 Jjo) #FE dX¥He=

10

isolated bacteria(%)

SWx

FB FL

Part of chicken L A

Fig. 1. Isolation and identification of bacteria isolated from
Salmonella selective media.

*The symbols of SW, FW, FB, FL, L and A indicate the samples
from skin of whole chicken, flesh of whole chicken, flesh of
chicken breast, flesh of chicken leg, whole chicken leg and cut
chicken, respectively.
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Salmonella®] $7: 771X 9] 3 HAFAE& 4 ASA
FoA 2D Salmonella AR F 121 FTE A5
E4 3 API 20ES AH&-3lT}. API 20E Enterobacteri-
aceae®} = ¥Fe] Gram negative rods bacteria® &7 3=
system© 2 API 20E stripolA] biochemical testsE &t 1
ZA#ZE API Lab plus(bioMerieux) software ©]-8-3 <13}
o} o]AL APdoM 7HHEA AP F A, &2 AT
o # B T & o] Bol AREEIL Tk API 20E test
A} Salmonella 4FE & 51 T2 IIFHYT E3 Ay
A BE 459 oF 40%7} Salmonella?]l ASE e}
gtk =3 A7 44 e 7 oMY EEEd
Fig. 13 22d EMEALE ASY gPrsAA 7178 Bol
B 71 Jddqoh ol EWHE TAAC oEFHu
Salmonella7t GE Zlolgly] Hile Z=AARYH ZAQH
Zo2 Q& oxedR ZAoE BPY wEh A7) L
de] Axo] Fo3A dFS FIL UL ¢ 7 UATh

2 ¥ wild type Salmonellazol= BR A8 54
ol AFAN Salmonella EAFI= A2 =24 ISR, API
20EE AMg3le B3L S8 A Sadmonelladl A2 &
9lo] At} 53] H,SS A4}, methyl red test(+), Voges-
proskaver test(-) o2 4#HZ AFYHQA EAd= Wfe] A
AL JHAZ e B ¥E IFE0] AFTHLEE Salmo-
rella® E¢lo] HUth. Salmonella= A8 B A EAW
o] 3¢ E3 FHgHo] Hojd Ao=E EHA ULEE=E
Salmonella$t A3}8HE A Aol <7t AolstA WgEzt=
oAH7Ex] 7 H-go] <3 weole AFS AeR RIYT
weby Fe] AFA BaEtAQ Egne s #& §4
e 2 9A A7 Jde FAeE BEYA B B A4S
Ik 5AHE slof g AL o U Ul

N LA

ASABAA BEZE Salmonella 51 72 FAA A
agar disk diffusion®] ¢]3te] AH3Ict. B-LactamAl, ami-
noglycoside), teracycline”, quinolone# Bl &3l= FAYE
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Table 3. Antibiotic-resistance patterns of Salmonella strains
isolated from different parts of raw chicken

Isolates Antibiotic resistance pattern*
SW1#* FW3 FW5 FW8 AM-CF-S-K-GM-N-T-NA-C
L13 AM-CF-S-K-GM-N-T-NA
L15 AM-S-K-GM-N-T-NA-C
A52 CF-S-K-GM-N-T-NA-C
L55 AM-CF-5-K-GM-N-T-C
Li9 AM-S-K-GM-N-NA-C
A67 AS8 S-K-GM-N-T-NA-C
FB4 A95 FB10 FL1 K-GM-N-T-NA-C
L14 142150 AM-K-GM-N-NA-C
Al9 AM-K-GM-N-T-C
Al6 AM-CF-K-GM-N-C
L1l K-GM-N-T-C
123 GM-N-T-NA-C
L51 S-K-GM-N-C
L52 A74 A73 K-GM-N-NA-C
A68 A87 CE-GM-N-C
L10L35L361.37L38 GM-N-T-C
L44 K-N-NA-C
147 AM-GM-N-C
L16L21 L39L53 GM-T-C
L22L311L381A5146149 GM-N-C
L8L9 141143154 GM-C
L26 C

*AM: ampicillin, C: chloamphenicol, CF: cephalothin, GM:
gentamicin, K: kanamycin, N: neomycin, NA: nalidixic acid, S:
streptomycin, T: tetracycline

**The abbreviations of SW, FW, FB, FL, L and A indicate the
samples from skin of whole chicken, flesh of whole chicken, flesh of
chicken breast, flesh of chicken leg, whole chicken leg and cut
chicken, respectively.

2 9% it WA AES AF= Table 33 Fg 29
Zot.

3 AR BE AF7F 1 F o] FAER YL H
Rom, 4 F o]ge] A S Hole tHAUATE
35 F2 °F 0% ol2M FAA WEEF] vlEe] &
2 Aoz Jehgth 2P| wEH w37 28 Salmonella
of theh YA A AEEH 1 F ol FAEH o
g Wde Hole REFe 745%0102H, 4 F o9 &
A W4 Bole tHAUAEFE 489%2 & AFAA
Hlske] w2 apAA Wgs JeRIth o]d7A R A&
A BB == Salmonella®] ™3 A Aol BlwE Fe
AORE HIEES] YA A7]e] A oloke Y] &
< WS HAFa gle Bolth wepr 258w 59
@FAe FEFEL JE ASY AR fAH FEH
A7l A7 2938 & 7 AN

SHEAe] Agel wE H7dA BEE Salmonellad]
WS o 2 Adlel ARRE 9 Fof FAER s
A BEE 196% ol w2 A JAE JRY, 53
aminoglycoside A& <l gentamicin®} chloramphenicol ®l|
e W 27 96.1%, 98.0%2) "¢ =& A WAES
HEL A ol#d FFe T E B9 tetracycline]

o

Resistance ratio
(%)*

Ampicillin
Cephalothin g
Streptomycin
Kanamycin g
Gentamicin
Neomycin
Tetracycline
Nalidixic acid

Antibiotics used

Chloramphenicol

Fig. 2. Antibiotic resistance of Salmonella isolates from chicken
carcasses.

*(Number of isolates resistant to antibiotics/Number of total
isolates) x100

o] 3A3A|¢} sreptomycind A ] =& WAAE YEA Y
Zo|t}, ol YukF oz HzUdy YAF] JYAE F
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Sanitizing agentsOll tH8t 82| Saimonellazte| 2|54

Lactic acido] t& WA: &5 Hof vjEo] tieja A
AZH7L E AT AEA lactic acids} Z2 FIINES
AEREZ 55]0] AZ YiFoA sz HL sjzld f7]
Abe A Eo] pHE WA o2 249 T 349 H
Aesmg goA AFEFgS Ashe A2 dHA Urh
o]H &l lactic acidE A8l A AlSA 2 - 5HE Sal-
monellaZ agar disk diffusiony 0.2 744 Al die=
Table 49} 7t

NETE AMEE 4 T EEHFFTE S typhimurium
ATCC14028, S. typhimurium ATCC12023, S. heidelberg, S.
enteritidis(isolated from egg) 7ol &% 6% ©]3k] lactic
acidell tsled WAdE& Hol7] A&stHer, wild type®] ™
BE #F E3 6% ©]31 lactic acidell thate] =57 A
£ el ASolA B8 Salmonella 51 5 F 31
60.8%)7F 6.0% ©13+2] F=oNA lactic acido] dlgt WAL
HYA, 17 F(33.3%) 3.0% ©15+2] F=o)A] lactic acidell
g WAL JeERIeH, 3 F(5.9%)E 1.5%2 FEAME
WAde Jepich T8 EEe] 5= lactic acidol] gt
Aol vehb] A&Ase FERRYH w5t eSS 7
Zo] AR = TS JERNIT. Sanitizing agentQ] 5714k
2 lactic acid, propionic acid, acetic acid, tartaric acid %
acetic acid®] &7t oE f7)4be] vjE] a3 & AL
2 BRu®Eony o F Hwa #AsH) FHY Ayt
Ao Aoz AR lactic acidel] ek Aol thaiA+= wild
type Salmonelle= EFaTHETE o 7% YAE BoFs A
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Table 4. Growth inhibition of Salmonella spp. isolated from
chicken carcasses by lactic acid

Table 5. Effect of trisodium phosphate on the inhibition of
Salmonella spp. isolated from chicken carcasses

Minimal
inhibition
Salmonella spp. concentration of  Ratio (%)
lactic acid*
(%, vIv)
LA7*%* .55 L15 15 5.9
A87451.8L11L161.261.31 .38
LA2 143 L146 L51 L53 A95 FB10 30 333
AT73 Al6
A67 A8 SWIL19L10L14 121122
L231.350L.36 L37 L3944 LA5 147
TA8LA9L50L52L54 LF1 A74 A52
L13 FW3FWS5FW8L19 A19 A48
S. heidelberg 6.0 60.8
S. typhimurium ATCC 14028
S. typhimurium ATCC 12023
S. enteritidis (isolated form egg)
None** 90 0

*100 pL of each lactic acid concentration was applied to the disk on
the agar.

**No growth was observed for all of 51 strains when they were
treated with 9% lactic acid solution. ***The abbreviations of SW, FW,
FB, FL, L and A indicated the samples from skin of whole chicken,
flesh of whole chicken, flesh of chicken breast, flesh of chicken leg,
whole chicken leg and cut chicken, respectively.

S. typhimurium ATCC 14028, S. syphimurium ATCC 12023, S.
enteritidis (isolated form egg) and S. heidelberg were used as
reference strains for comparison.

2Ae e Je® vekEth

Trisodium phosphated] 3 W4d: ASA BN 544
Salmonella®] TSP W3t ZHFAlE agar disk diffusion] 22
Alde A= Table 59 72t

zFo 2 A" S typhimurium ATCC 14028, S. typh-
imurium ATCC 12023, S. enteritidis(isolated from egg), S.
heidelberg 4%-2] EFEFTE] A5ole 200% ©l3ke] TSP
st WA BHAO™, S heidelberg?] 7390l 25.0%9)

‘Minimal
inhibition .
Salmonella spp. concentration of Ratio (%)
TSP* (%,v/v)

A16 AS2 LAT** 10.0 5.9

FB41.21143144146L53 12.5 11.8

A48 A68 A74 A87TFBI10L10L11

L13L14L161.221.26 L31 L36 L37

141 L5.0 L5.1 152154 L55 FW5 200 51

S. typhimurium ATCC 14028

S.enteritidis (isolated from egg)

S. typhimurium ATCC 12023

A67 A73 ASSL8L9L15L23 L35

L391A451L4A8L49 LF1 FW8 SW1 S. 25.0 294

heidelberg

A19L19L38L42 FW3 NT*** 9.8

*TSP solutions(w/v) were prepared in D.W. and each 100 uL was
applied to the disk on the agar.

**The symbols of SW, FW, FB, FL, L and A indicate the samples
from skin of whole chicken, flesh of whole chicken, flesh of chicken
breast, flesh of chicken leg, whole chicken leg and cut chicken,
respectively.

***The growth of the 5 isolates listed left was not inhibited even at
the 25% TSP solution.

FxoA TSP tigt WAL e AlSolN 28§
Salmonella 51 & & 3 F(B.9%)= TSP 10%°14, 6 F
A18%)y= 12.5%A, 22 F@A31%)%= 0%, 15 F
(29.4%)= 25%°0A A5o] A= AlZteitt. 233 25%
NNz Aol e #F= F 5 FFE Al19 LI19 L38
142 FW37} 2A3ith

Trisodium phosphate*] 2] A7+ regeneration medium®l
w2 WA Salmonella= 215 870 2 FgslHA B2 W
o]Fo] v Aoz dFA gt WA B A= ol
E Al#o] Sanitizing agent®] & ZAd uwket 7+ Straindll
duje] Afo)7t YA T3 o)Eo] A H Fol oFujg &

Table 6. Regeneration efficiency of Salmonella on each medium after trisodium phosphate treatment

Regeneration medium and Treatment time?

Strains Contro}” BHI agar Rambach agar SS agar
5 min 10 min 5 min 10 min 5 min 10 min
S. typhimurium ATCC14028 4.50x10° GR? - - - -
S. enteritidis 4.98x10° 1x10 - - - -
142 5.34x10° GR - - - -
L19 4.18x108 GR 8.4x10? - - 4.88x10° -
L54 5.86x10° GR 2x10 GR - 1.46x10° -
WEF3 5.40%x10° GR GR - GR -
Al9 2.87x108 GR GR - GR -
L38 4.10x10° GR 3x10 - - -
L47 5.42x10° GR - - 5.3x10? -
A52 1.88x10® 1.4x10? - - - -

“Control indicates the cell number(cfu/mL) before TSP(1%) treatment and ?the time means TSP treatment time. ?GR; More than 10° cfu/mL.

9-; No growth.
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7l wet AAe] o= AE NfedA ol gF ATE s
2} 33t

ASAEAN] SHH Salmonella®] MFNA FF, TSP A
YAZE 9 regeneration mediuml w2 TSPol W&k 7r4A
S A8 Ad= Table 63 2},

2 Fo) FETFY S typhimurium ATCC 14028, S. enter-
itidis(isolated from egg)s} Salmonella® E2l¥ 8§29 AFE
Z}Z} Salmosyst broth, BHI broth, LB brotho]A] wjokst 3
cell washing3l2Z o17]°| 1% TSP &8 Hrlsle] 71z) 5
£, 10 25 Agsirt. olZ2A AR vjdd-S Salmo-
syst brotht= Rambach agar, BHI broth= BHI agar, LB
brothe SS agardll =H3] 37°ColA 24 A7+ wiedkst & AY
a45E ASSS

BEaFEA AEE S nphimurium ATCC 140289} S.
enteritidis(isolated from egg)s= TSP He|d Aa<7t 2z
450X 10%, 498X 10°2.2 Vehtor} 1% TSPE 5 7+ A
2% § regeneration BHI agarslM A8-S ZAsge Ws
At B o) APEHAY. 23t AFE Salmonella
strain®l] 2|3 APOIA L e AoE HolL} 7Ll S enter
itidisol tiste] st AFAAPe} gAalEA e A
ojcy, v, AGAIFAM FTAHE wild typee] Salmonella 8
o Agole WNHoE RFAFo) vzt TSP e
Agol wle & AL B & ek o] F agar disk dif-
fusiontfol] €1k WAIE Azt TSP thek WAde] He #
o2 vt L4737 A529] 2 F2, TSP thal #3ge] &
Aoz JERG 142, L19, L54, FW3, Al9, 1380l Hlale] A}
Ao 2 TSP Aol A& Aoz Folwo] agar disk
diffusionioll 213+ A3} v A4S ek

T regeneration medium?EFo Wl WA el Zolrt thE
A VEbTH BHI agarol X QS 4FZ Salmonella 1)
1A Q) Rambach agar$} SS agardlX] ¥} 0] Ho] =A%
4 SU3J3L Rambach agarcld AY 2 Aoz Uit o
A A S G99 T2 7 Zole Salmonella®
TSP Wdol| |88 T2 g It o] ARde A=
A AlgolA oleist A EAE AH-E wWE dii Salmo-
nello d=7} wild typel3l T3 AlS BN 2EdoA &
AsEzA Qe it 88 A4 Jehg 7 ok
Alg €T

o of
S |

DAFA G R YELE WASANA Salmonellas ¥}
o ALAAE AT AEALES BASG AL Fad5
 FEve] R ARSeME #3] #99 oF 10%F57t 2
3N 75 ) ASAEETE QEEiAE ARgsle] B
& T HAFHoF 51 FY SamonellaE FR3L) ols
4F F % 70%2] Salmonella= 4 & o|F2] A HA
< Hole AW FeR Bo 2ol e 7] Bl H)
A =2 ulEY FAAC] g WAS Jeri olE
Salmonella®l] h3 2] 7E2] XA §714re) F lactic
acid®} trisodium phosphate® agar disk diffusion® & HFEd
91 8. typhimurium ATCC 14028, S. typhimurium ATCC

12023, S. heidelberg, S. enteritidis(isolated from egg)$} 1l
3T Lactic acide 288 Salmonellat E54d5 BT
Hlg Axo] WS Bl FAL 2318 22 Salmonella
= 9 Aol Ak 2y A2 $8AHE tisodium
phosphatel| = F5ol] BIske] £ wild typeol ] WA
o] st #F7t A At IR AR WS & St
Atk E3 trisodium phosphatedl] thdh W42 A A7kt
A £ Ao wel hE2A Bogx] 0|52 fFd
g Aol tdE2A veidte Ag Ut Asdd 29"
Salmonellaw wild typeo) 22 24| A A2 AT o)
= & AAS Myt sag=Ech 28 Eg Atk J4]450
gEHE ASE BEY ARSUACAY] FAA HAe9 =
AJY o 2R AFLEE Foof sk =83t 3 o)y
g AEEde] AAE A JAAEAY gl #A&H 7]
/= e Ao,

HAG] 2
o] =i 19999 ® el sG] AlF W)

A (KRF-99-003-G00088) A-uje]l 2lsie] Ad=3lom o)
FAZNASA- B

A
rat

—

.Lewinne, M.M. and Lewie, H. Changes in human ecology and
behaviour in relation to the emergence of diarrheal disease,
including cholera. PNAS USA, 91: 2390-2394 (1994)

2. Shin, S. J. Emerging foodborne pathogens of public health impor-
tance. The challenges and prospects for the 21st century in veteri-
nary science. 38: 77-83 (1998)

3.CDC. Incidence of foodborne illness: Preliminary data from the
foodborne disease active surveillance network(Foodnet)-United
State. MMWR. 48(09): 180-194 (1999)

4. Korea Health Industry Development Institute Report. Foodborne
pathogen occurrence trend analysis and effective management
method (1998)

S.Kim, KY., Frank, J.F. and Craven, S.E. Three-dimensional visual-
ization of Salmonella attachment to poultry skin using confocal
scanning laser microscopy. Lett. Appl. Microbiol. 22: 280-282
(1996)

6. Kim, K.Y. Lillard, H.S. Frank, J.F. and Craven, S.E. Attachment
of Salmonella typhimurium to poultry skin as related to cell via-
bility. J. Food Sci. 61(2): 439-441(1996)

7.Ewing, WH. and Edwards, E., Identification of Enterobacteria-
cae, 4th. ed., Elsevier Science Publishing Co., Inc., New York.
pp. 181-318 (1986)

8. Balous, A. Hausler, W.J. Jr. Isenberg, HD. and Shadomy, H.J.
Manual of Clinical Microbiology, Sth ed., American Society for
Microbiology. Washington D.C. (1991)

9. Krieg, N.R. and Holit, J.G. Bergy's Manual of Systematic Bacte-
riology, Vol. 1, Williams & Wilkins Baltimore (1984)

10. Lee, C.H., Ko, K.K,, Lim, B.U. and Moon, K.S. Bacterjological
studies on the distribution of pathogenic enterobacteria in the nat-
ural environments. J. Kor. Soc. Microbiol. 14(1): 1-9 (1979)

11.Lee, Y.T. and Lee, C.H. Study on enteric pathogenic bacteria
from the environments and human. J, Kor. Soc. Microbiol. 16(1):
1-18 (1981)

12. Ha, T.Y.,, Chung, S.S. and Kang, B.K. Distribution of R factors in
Salmonella and Escherichia Coli isolated from Korean domestic
animals, J. Kor. Soc. Microbiol. 6(1): 21-28 (1971)

13. National Institute of Health Report. Infection occurrence informa-



588

14.

15.

16.

17.

18.

19.

20.

21.

22.

tion. (1992-1998)

Kang, J.B., Cho, K.H., Yong, K.C., Choi, O.K., Lee, M.J., Yoon,
K.B. and Kim, Y.S. Studies on the characteristics of Salmonella
spp. isolated at risk area in Kyonggi-Do. Report of Kyonggi-Do
Institute of Health and Environment 11: 164-172 (1999)

Kim, W.Y.,, Chang, Y.H., Park, K.Y. and Kim, C.J. Antimicrobial
drug susceptibility and plasmid profiles of Salmonella species iso-
lated from poultry. Korean J. Ver. Res. 35(3): 537-542 (1995)

Giese, J. Experimental process reduces Salmonella on pouliry.
Food Technol. 46: 112 (1992)

Hamby, PL. Savell, JW. Acuff, G.R. Vanderzaant, C. and Cross,
HR. Spray-chilling and carcass decontamination systems using
lactic and acetic acid. Meat Sci. 12: 1-14 (1995)

Kim, J. and Marshall, D.L. Microbiological colour and sensory
changes of refrigerated chicken legs treated with selected phos-
phates. Food Res. Inter. 32: 209-215 (1999)

Kotula, K.L. and Pandya, Y. Bacterial contamination of broiler
chickens before scalding. J. Food Prot. 58: 1326-1329 (1995)
Mendonca, A.E Molins, R.A. Kraft, A.A. Walker, H.-W. Microbi-
ological, chemical and physical changes on fresh, vaccum-packed
pork treated with organic acids and salts. J. Food Sci. 54: 18-21
(1989)

Kim, JW. Slavik, M.W. Pharr, M.D. Lobsinger, C.M. Tsai, S.
Reduction on Salmonella on post chill chicken carcasses by triso-
dium phosphate treatment. J. Food Safety 14: 9-17 (1994)

Cha, J. Characterization of Salmonella isolated from domestic

23.

24.

25.

26.

27.

28.

29.

F2AEHA A 33 AA 55 (2001)

retailed chicken. Korea University Graduate School Doctorate
Dissertation (1999)

AOAC international. Bacteriological Analytical Manual(8th edi-
tion) (1995)

Acuff, G.R., Vanderzant, C., Savell, J.W., Jones, D.K., Griffin,
D.B. and Ehlers, J.G. Effect of acid decontamination of beef
subprimal cuts on the microbiological and sensory characteristic
of steaks. Meat Sci. 19: 217-221 (1987)

Ita, P.S. and Hutkins, R.W. IntracellularpH and survival of Listria
monocytogenes Scott A in tryptic soy broth containing acetic,
lactic, citric and hydrochloric acids. J. Food Prot. 54: 15-19
(1991)

Fernandes, C.F. and Shahani, K.M. Modulation of antibiosis by
lactobacilli and other lactic cultures and fermented food. Micro-
biol. Aliment. Nutr. 42: 337-352 (1989)

Booth, LR., Regulation of cytoplasmic pH in bacteria. Microbiol.
Rev. 49: 358-378(1985)

Ahn, Y.S. and Shin, D.H. Antimicrobial effects of organic acids
and ethanol on several foodborne microorganisms. Korean J.
Food Sci. Technol. 31(5): 1315-1323 (1999)

Kim, K.Y. and Jang, K.I. Jang, K.I. Contamination prevention and
inactivity technics development of foodborne pathogen from
domestic poultry. Proceeding of 64th Korean Society of Food &
technology Scientific Meeting. pp. 117-129 (2000)

20013 59 229 A4



