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i &

VAR, EORCKRIEREDOIBIELEAZZ En D,
BHEO— ANY 720 OB FEM LTI EMIZ S 5.
PO LAY 72 0 FRIEE R IOV THERTERETA
% L 19874F 12 13 111kg T & - 7= A%, 20074F 12 1%
93.9kg & 204K 15% IR LT 5B (Rlir 47 Bk
NEEPE AR EERE, 2011). LA L, SRFTESRRIfE
HOBNH v NFER/Sy r —V% I X L5 4R
B SEM TR OME EENEmz s v, HARIZE TS
ARy T &2 B EEO RIS, 1996 412 1F 49
1000 f& [, 19994F 1= 1341300 fi [ (SR 759, 2001)
L oTWA, [FRRIZ A v FEFSEIRTE O Hish B &
LML, 20124 OHERHTIZK 1900 ] (747
BUk NG PE £ IREERE, 2013) X hTWnW5b. 20
& HAEBHTEONE RN, IR
pEMHRRREEOHEMABRE SIS, EFIZT Y
J1 TUE 2007 42 F A L - Brh AR HIR O 5 B9 20 % A8
PWREICHERET 5 & X, ZAUZ19914ED 8% » 5 K
IR TS (REMOREES R KPERT 2 5
FANEORER, 2007). HATIERF IR T 5 M
Bin @ RElE 2 RE L TR nE 00, INEG

W XN TOEWIEMN LR T 2ETIC X 2 HERE
RO EE B AW 0, 2012498 ISR L
T2 EEDEEG RN L L2 KGR 0157 &b
FFCTIREERL694, 8HDEEL TWD (fL
WEili, 2013). FSEDRENT LM & F 27 ) O,
FEF L2575 E#RFKE L2 KGR OIS7TIC L 58 F
HRENME SN TS,

NS QLAY EEFRE &3 2 &haiid MR
KIGHE, $ILEXS, VATV T, RSO
RYANZIZEDFIZFRHIINTED, WEEIEEH
DRI 7 £ CTHY & 7= R 3ETK R R e s HE AR
DR, fEHEIC L D RBEERE CRrhsMl s g &
hdEE%6NT 5% (Beuchat, 1996). ZD7-0H
Romgas, B EEhOBRERHORE P, L
HRUVEBOEICHEENIEELZLNA TS
(Jacobsen and Bech, 2012). & 6IZVG4tIEOH R
NOFE LSBT 5 R R Y o3 A
ERDERVBTGRE NS RN RH S, —EHILE
2T THREEhE EHLE ST EERTRITE
Bor HEB L 5 % (Holley er al, 2006; Islam et al.,
2004) 7=, WHRTEPTHERMERETAZ L10&
ZHERYTEBOHRPEEINS. LrL, TOR
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M2 BYREIE 2 EIZOWTIEAM B EA LV, F /2,
LR EHTIIMERA LN TH 5720, ‘aetk
MECRD 72801213, FHARRINZ EED W - IS EERE 12 4

AR BN EETH 5.

AW Tid, THREEPEMREOOLEOTH S
Salmonella Enteritidis {Zfk K 4 » 732 B (GFP)
BT T A I FAEEAL XS, Enteritidis-GFP % ffi 4
DOWSE TR L 220G R TIETR Y L vy o 23k
L, L#EfhiZki) 5 5. Enteritidis-GFP O, &
FREE TR O AT BN DO FEAT & TG SRS & OB A
Tz WIZ, F L vV IS, Enteritidis-GFP 15
ek % UA FIEFE L, S. Enteritidis-GFP G 34EAK 2 5
DGR L B L TOERMIC OO THR DO THE T
5.

AW, BEMOKES [ZERE - wd - L LRICE
BRI 2 fEFER ORI & U 2 2 K3 O
RZE] BRICHWT EEHTEIC BT 20EBED
GROPIE - ARIRBAT DO FHFE ] OFBUER= FV4103 [%
SEORBBRIZ I B ILE 3 T TEYURIRAL AT OB
¥ ELTHEBLZEDTHD, BEBREIICEIN-
LET.

Mok & Ok
1. GFP %38 Salmonella Enteritidis D{ES & 12 #&

S. Enteritidis IFO 3313 i3 KBRFERFIIZET & D A L
7. TV buRL—3 3 YIZ&D pGFP Vector (fik
@a % /8| (GFP) ¥BL7 7 2 3 F, BD/ VA
FH A4 VA, USA) %#¥AL7S. Enteritidis-GFP
BRAEESLL 72 (Mishima ez al., 2012).

S. Enteritidis-GFP % 100 mLL ® 0.5 mg/mL 7 ¥ &
Y VM bNY Z Y4 78 X (Becton, Dickinson
and Company) IZ1HASHEM L, 37CT—MiRE 5
B L CERMOWKEE. ZOBEEY 5ELT
fiE (8000 X g, 25°C, 1047[#) (kDR L. Wik
EWF A U, w05 (8000 X g, 25°C, 1047
i) 12&kb, HEELTHEFLE INEWKAKL0 mL
120Deso=1.2& 7% LS IZ8EE L, % 9 logCFU/mL
ORI D S. Enteritidis-GFP Wik % 372, T h & KA
KTHFML TO ~ 8 logCFU/mL DR & FHELL 7=,

2. HEOFRH

F— oL =T 72 1 (K& RE T pH6.2
~ 6.5 1ZF L 22155 Fpot mix, RSt KEWIRE)
100 g2/ L Tl 4 D ¥RIE D S. Enteritidis-GFP 44
50 mL &ML, +43CiRE L T L 722 log ~ 8

logCFU/g @ S. Enteritidis-GFP 5 %¢ 1. H45 ¢ % £
Ao b (EE7.5cm) IZBL..

3. KLY DOHE

$45 gD 1A ANZEAR Y b (HEET7.5 cm) 125K
Y LYY (Spinacia oleracea) DOFEY (Wfd @ 45 &
TAY, ZFAMEE, sl AL, oS4 7
I F v 3= LX-3000 (TAITEC) W THEL 7.
INA A T b F o o= IS 16 BE], 510 8 iy
[, 20CIZE%E L7z, M H. WA L 72 KEAK 20 ml %
BT L 72, F WA O R oy 7 2,
A RF w2 AV ¥ 8y, KPR % 500512 L
72% 30 mL & B 1A 3SR L 72,

4. S. Enteritidis-GFP S8R D58 L &K

X — oL — T 2R 3T 35 H i Ak S
L7zdY LYY oOEEL) cm OEE 15, flicl DR
/% 3 S. Enteritidis-GFP Wik % 2 7L —K L (7
2T RS AN TAMEFE L 72, Z ORI
K0, FTVL YUY IHRY D2 mL OREELMETE X
N7z ZoRBEEEKC X DR L, 7HRICINE
L7

5. REKEZE

INFEL =YL Yy wid, 500mLD70% L% /) —
JUIZ 13 ERTE R, 500mL 0 10 % iR Rk b Y
LKIEWRIZ 1 bR L 72, 2 D%, 500mL DA A
VKT 1RO PEE % 3 Mg DR L TP L 7.

6. TEQOEEEAIE

REHmAEOHH &L, 7, 14, 21, 28, 35HHIC
1Ry FOLEEKREIOICHITTRILL, ThZh
ERIOZ Ly v Hh—RICAK, BEXT K
(Buffered Peptone Water, BPW & % 4, H 7K B3
(k) THRRUZ. 30BBDZ v — W%, 10
fERFCRAN ZER L 72, &4 F% 100pl % Tryptic Soy
Agar (TSA &W&4, Becton, Dickinson and Company),
Desoxycholate-Hydrogen sulfide-Lactose agar (DHL
LWEg, HKEEE (BR)) ZRFHICEHKL, 37T,
ASIFRIEG BRI U= — A dhllL, AR s
B U7z, TSA ISXK 2B W& —#/EE%, DHLIC
KB ER AL R AR L.

7. KLV OEREEATE
ALYV ETERGASH] em LOEZATE
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ZIREFEAD X ZTUIW L CINFEL 72, A b~y F —
WIZ AN, WHEAKF T30 Z b~y — B, B
WARTLI0RE A FRIN & /ER L 2. BH L1000l %
TSA ¥ &K O'DHL RIS R L, 37°C, 48BEL;
BRIEC o= —KAEEHIIL, Theh AR
BRI L FEFER AL 7=

8. I EX IEMRERE

YILE X T EMRETIE, W EBPWH T2 b
vy g = JUBRRIZ 37°C T 24 MG L 2. BT
% O X% F# W % Rappaport-Vassiliadis Soya peptone
Broth (MERCK #l) 12 U CREIUNE R R 2174 -
7=t%, BT A DHLIER ISR L THEEL, YL
E4 7 EHEE SN D POEN ARG T v = — % 57
L7z, Zoau=—»5##L=DNAZFHME LT
HILE T REREN Z invA BZ TR 94 v -t v
FEAWTPCRE W, FILEX T EHERL &
(Mishima et al., 2012). PCR Ktk 454310 pL. T,
¥ O ) 20.2mM dNTPs (TOYOBO), 0.4 pM
forward primer (5°- gtgaaattatcgccacgttegggeaa -3°),
0.4 pM reverse primer (5’- tcatcgcaccgtcaaaggaace
-37), 0.05 unit/pL. Taq polymerase (SIGMA) & 7% %
& 9 12 PCR Buffer (SIGMA) T## L 72. TaKaRa
PCR Thermal Cycler Dice TP600 (& # F /54 F kK
2th) AW, 95C T35k, #Z5E : 95°C
T30F, 7=—1 Vv :55CT300, hENIE:
72C T30ME1IH A4 270 E LT3V A4 7 LDRIEE
fi->72. PCR¥T#, PCRIILWE#1.5%7 v —2
FLVERGENIR, 7Aa— 27 AT pg/mL T
FUTLTUYA FHEWIZ 2057 HRE L CTDNA % 3¢
L7 SEAMEIEERGE MBP-UV 312 (BkX&th 54
A X =2 7)) IS &0 SR A WS U TR & R
L7, HEyH A X (285bp) DIEMEEEMID /S FH
MR TE bt 2 L e 1 Ik Uiz,

iR B & O FE

1. RAYL 2 VIHETEROYILER SERADE(L
FY Ly ORIEREH 5 INFED 35 H H £ TR

Wb o Lo — LR Bl K OER L 2.

Enteritidis-GFP 2 17 £ & AR LI L 7=,

2, 4, 6, 8logCFU/gk & %5 & 5 T8
Enteritidis-GFP THIHGH L 7= LA FAR L THAN
7285, Fig. 11289 K5122, 4, 6 logCFU/gDH]
MBS LR O S, Enteritidis-GFPZEEEIE T h T h
D28, 14, 7THHEIIMML, ZOKEIL Y Y'Y

INFERE D 35 HH £ Tlzif~ iz Lz (Fig. 1). Z
iz xt U T8 logCFU/gd #] #A V5 44 T 13, S.
Enteritidis-GFP 2L $0113 35 H H & TR 4 129A L 7=
(Fig. 1). & TOWHEGTHIZ W TUHERED 35 H HIZ
4 HAVE YR IR AT L T4 ~ 7 logCFU/g®DS.
Enteritidis-GFP 234:5% L 7=.

Mishima 513 25CIcB17 5 v MREE TIEICB T 5
PILE X T OWEEMXRAER, KREOHLEL T
BRI —HAERRABEIL, (R 1{KT L~

0 7 14 21 28 35

_0-0 000

Viable counts (log CFU/g)

Cultivation period (d)

Fig. 1. Changes of viable and Salmonella counts of soil

contaminated with S. Enteritidis-GF'P at vari-
ous initial concentration.
Total viable counts (O) and Salmonella counts
(@) were measured by the conventional plat-
ing method using TSA and DHL agar, respec-
tively. S. Enteritidis-GFP was also determined
by the 3-tube MPN method. Values were
means + SD (n=3).
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LHRE LT3 (Mishima eral., 2012). 7z, +iED
YL E X THIARIE DT 1ogCFU/g D LTI, 2
fith1 ~ 3HMBTHILEL 7 OIREITH4RHIHEmL,
WA TEAMER A S M-8 (You eral., 2006) %,
WG GLIRIE (AT U T RgErh T 28 HIM L L9 L 1
I A4 FR U 7215 (Anthurson er al., 2011) & & 5.
AWFROFER T R, (KIREOHILE X 715G,
Wt —HY L TR SEFEEARML, Z0%,
HAIACT U7z Z & » 5 T ER RREYIIER R O B 23
PILELTOEEEXFFT L ENR I N RifET
BATL Yy EREE LRy O EIZOW TR
KA LI HBIIIT b a5 7208, Hkic L B &,
P TR T &ML 72 RGO T TR L 22+
BOBRS LD BERRE IR H B T L0, MO
O THLE X T OLEFRSHA 5 T & &G
INTW3S (Semenov eral., 2009). & 52 HigEhDH
JLE 3T OEFRIARIZ DO W T OHE T EH B2 5 332
HiE &4 TH 5 (Holly et al., 2006; Islam et al., 2004
; Anthurson et al., 2011). ZHiFHILEX 5O 1HErh
IZB 0 45 LIEOWE, W, RIEOME W
HER B X UMM OA R, SOG4 kT I258
BXNLE7-0E%% 6N T35 (Jacobsen and Bech,
2012). AR TH LN MBI, EEENOKR Y b
RIFIZHB T AP ILEL T OEKEMEE20C T, HEAL6
IREfA], 50T 8 IFR] D LI G T T2 8 D TH % 723,
Rk O B RES & Rk DRER N F o2 en b,
WG 12 35 1 % I 28 (LR WG HH T D AN — 1 oD 528
WEINRS % BED D 5 L BbNh b, GG
B TEROPILELTOWHEEARTEDOEELS
nir-.

2. tEOYINERXSNBEREEERAIL Y IH]
REFBEDEE

Fig. 21298 LK%, 35 HIAARE % (A7) B &
CWHEHRD AT LV v o OB HERY. PIEELIRE
L L 7T1.8, 3.8, 6.0, 7.7 1logCFU/g®S.
Enteritidis-GFP % & €75 %4 48 < 35 H AR 4 (2
INFEL 7248w L v o al&E8D S. Enteritidis-GFP 7%
Yot HARTAER % Table 1IZRY. BEIZIRL T
WS, HILE R T ER TR L C R IR
FRRIZHA T L vy DidERE LR ZOHKR, 6.0k &
U'7.7 1ogCFU/g @ S. Enteritidis-GFP #1755 1T
BRGLzdh o L vy 9id, E e 3 kA CE MR
12Kk D S. Enteritidis-GFPEMETH > 72. —),1.8%
L U°3.8 logCFU/g DB R LT TRRIG L 72k L v

VoiE, TRTEMRETS. Enteritidis-GFP &1 T
H o7z

WIZ7.8 10gCFU/g @ S. Enteritidis-GFP {544 T
FREEU TN L 72F o L vy o O EEHIZDONWT
F AR AE R & Table 21278 3. IWNFERE O L HEDS.

(A) After overhead irrigation

(B) Spinach cultivated for 35d

e 2z

ot

e e ¢ o lal v

S ———

Fig. 2. Spinach after overhead irrigation, at harvest
time and harvested spinach
Spinach (Saradaakari) was cultivated in a soil
contaminated with or without S. Enteritidis-
GFP at 20° C with a photoperiod consisting of
16-h light and 8-h dark in the growth chamber.
The plants were overhead irrigated with ster-
ile water or water with S. Enteritidis-GF'P at
various concentrations. After cultivation for
35d, leaves were harvested for determination

of viable and Salmonella counts.
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Table 1. Viable and Salmonella counts of spinach leaves cultivated for 35 d in soil
contaminated with S. Enteritidis-GF'P at various initial concentrations

Initial Salmonella Sample Viable counts (log CFU/g) Salmonella
counts in soil No. Qualitative
(log CFU/g) Total Salmonella test

1 3.9 <2.0 -

1.8 2 2.0 <2.0 -

3 4.2 <2.0 -

4 3.8 <2.0 -

3.8 5 4.9 <2.0 -

6 5.6 <2.0 -

7 4.5 <2.0 +

6.0 8 5.90 <2.0 +

9 6.3 <2.0 +

10 4.7 3.0 +

7.7 11 3.6 <2.0 +

12 4.3 <2.0 +

+ : Salmonella positive, — : Salmonella negative

Table 2. Effect of surface sterilization on viable and Salmonella counts of spinach leaves
cultivated for 35 d in soil initially contaminated with S. Enteritidis-GFP at 7.8

log CFU/g.
Sample Viable counts (log CFU/g) Salmonella
No. Qualitative
Total Salmonella test
1 5.7 <2.0 T
2 3.0 <2.0 _
3 3.0 <2.0 +
Bef 4 2.9 <2.0 -
ster?li(;zetion 5 4.3 <2.0
6 7.3 <2.0 +
7 4.9 <2.0 _
8 3.3 <2.0 _
9 4.1 <2.0 _
1 <2.0 <2.0 _
2 <2.0 <2.0 _
3 <2.0 <2.0 }
Af 4 <2.0 <2.0 -
Steril;:;;tion 5 <2.0 <2.0 -
6 <2.0 <2.0 _
7 <2.0 <2.0 _
8 <2.0 <2.0 _
9 <2.0 <2.0 _
+ : Salmonella positive, — : Salmonella negative

After cultivation for 35 d, Salmonella counts in soil ranged from 4.4 to 6.2 log CFU/g.

Enteritidis-GFP £ %012 4.4 ~ 6.2 1ogCFU/g TH > $XTS. Enteritidis-GFP &M TH - 7-.
oo ZOLETEELZAY L VY Y TIZIMEH3 PILER THRTHETHE L Ao Ly Yy o il

Wtk 6 EMFABRIZ X 0 S, Enteritidis-GFP A3 X DEFEE LT, Fo L vy g miAoiEtIEO N
N7 Lal, T8 — LEXRBEZEBF ) Y AL FHIZ X ERMmMGYE, TEPOYLEX T NETL Y
KD EORERR 21T > TREZ 1T - 7258, Ik VY OIRP S5 IRA LU THEBEARITT 5 NG E



42 = B W ¥ 5

ZbNb. INETIZE coli 0157: HT L & Z DR
7 5 EAE A 50 D WI OMII N NS IS AT 52 & C
LA ZR[EERNER S N HRE D H D (Solomon er al.,
2002a). L2 L, SHOMBRTIE, Fxy Ly 0l
DORMBEEIT > 72 IRIKTRTTHLER FANT
Hotz. CHITREBERAR L CGREET 20 E2RH 5
2, FTL vy TR EEREICB O TR2 5 DR A
12 &k ZNEE RO REMEIRK <, VERRETHE L /-
AU LYY o REOEGIE, HR Ll O &
BRMMNEERTH B EHfiE S hrz. ShlOFR R
MR E D, LHEOYILE X T OYHE RIS 26
logCFU/glh LT 2560, RGBT LEDOY L
E 4T DIREN6 logCFU/gl ETh I, 35 HREFE
EORBIMOBE R I Eh s+ 7 4HDFT L v
V[ EEIE YL R T HE R E T B aTEEEA E D
R NS, AWIROMIZE 5 1ogCFU/g D4 LT
FOVERTIETHN L 2L 2 208, 51363 HH %
T, NP HIE22IHHETHILES IR S h
7215 (Islam er al., 2004) & &0, BhAEEFEED ) 22
KIRD 7201218, EPEERE %8 U C T IEO IR MEY
EFHRNTHEEEZEND.

3. BKOYINERTELEE LAREFLEDOEE
PLELTIIVEZZAR AT L VY TDOXILEME T
WIEIL 2 Z & pdfifti e hTvd  (Mitra er al., 2009;
Erickson et al., 2010; Kroupitski er al., 2009). Z#
TIZ, WHYOROVE FEFHE T3 oBEREE i L TH
ELVINESISEAPN 711 RO LY RLEAE VAR R E (X )
&% (Solomon et al., 2002b). Z ® K H 2 frhaElE
VSR & T RGO REAH T 5 Z & THERY W
BEERE NS 728, - BREALPA T THIUL
BhEORRKE LS. 2T, VI T BB E
FEFFICXOBARL TR LAY L vy oI
B2V LELRTOEEREABRET L A5 TH
BIZAEEBD S. Enteritidis-GFP {544 % F X 7- f5 51 %
Table 312779, 3.6 logCFU/mL @ S. Enteritidis-GFP
VSR &G0 B LR, A2 508K O 7THE
& B ITMPN-3 A &5 & OB TS, Enteritidis-
GFP 28t & h7z. 3.1 logCFU/mL DL F & KHRE D 5.
Enteritidis-GFP 8% % 94 W7 L 258 103K
25 7THHIZEWTE, 18MKTRTZH W TENR
BRTS. Enteritidis-GFP 21T H - 72, & S IZ5ABE
AR TMENSH B0, AL VI TONE =) =7
BB WT, 3 logCFU/mL AT DY ILE 1 F755Y
AREH EHEAR L TEWEAL S 7THHZRISIEATEEIZIEY

LERTRIAFKLENEZ L SNz 20065127 £ Y
HTRELEAT LYY IR LA 2EFRAERE L
KU 7 fr rh T R CIRRRG B C VG AR DT
N EEHEROKKTH 2 LHEE SN TS (Mitra
et al., 2009; Aruscavage et al., 2006). 7 AV ATl A
TNV Tl K BWARERMNTH BN, ThiE
TIZV 2 A DK 0157 15U % 1554 K 0 VW
IZHBE L A5 TIE, UK (drip irrigation) XM
[ (furrow irrigation) & ¥, VA FWEFZIC XK 5
KTL & 2 BEHOBHGHRE/IRE BN LG s h
T v 3% (Kroupitski er al., 2009; Solomon et al.,
2002b). & HIZKIGER 0157 V4R OEH FilEAKIZ KD,
LEABLOFRY L vy AR TR S h 7z
Bl & B2 WMt & T B (Song eral, 2006;
Aruscavage ef al., 2006). 7 X U # O “Commodity
Specific Food Safety Guidelines for the Production
and Harvest of Lettuce and Leafy Greens” (2X& % &,
HESETH T FH W) B8 7 T AR AR 00 K15 14 B JE 42 13126
CFU/100 mLEL F & ¥ 65 Tv 3 (Ingram er al.,
2011). ZEOY I LHET L VY TIZEBT 5P E
3 I EYGRBROAE R TIE, 2 OARIEHEE D 1000 £
DOPEFETE ABBIIE Y ILE L T OERIR SN
Kotz I LHAY LYY E LTRSS L
X IR I N B N0 DEPESM &S 512
. BICRREAEBR LT, HEEKOYILER I
GUlRiE L A FRBI OBIR A S NI T2 ML B 5.

L3 #

Salmonella Enteritidis {ZfkEAHO 4 » 732 'H (GFP)
FBLT 7 A I F&EAL 7S, Enteritidis-GFP % #9 2,
4, 6, 8 1ogCFU/g& 725 K H 1T L 7= 91HHE S 1
ey g Ak vy U ARG L CENERR, 1
fir 5 35 H H OUFERR I IS PNTG YR I el L T 4
~ 7 10gCFU/g M S. Enteritidis-GFP 2% - 88 12 4 %
L 7. Z®S. Enteritidis-GFP #) #7544 1 52 TH s -
WREL 7278 o L vy o W RO % 7458, 3.8
logCFU/g A F DS ETHIE Lz h oL vy i,
TARTEMRERTS. Enteritidis-GFP & TdH - 7223,
6.0 logCFU/gll & @ 91 #1175 Y L 8 <& 4 Cs.
Enteritidis-GFP M TH - 7. Lo L, WK IZH
B A R U CRANZAER, 2Tkatte k7.
S. Enteritidis-GFP {5 44 /K % 80 LK U 725 2R, 3.1
logCFU/mL LA F D S. Enteritidis-GFP /544K Tid ik
75 7T HZIZIZEAE L 72 18 ik X T S. Enteritidis-
GFPRBEMTH - 7.
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Table 3. Viable and Salmonella counts of spinach leaves overhead-irrigated with Salmonella-
contaminated water

Salmonella counts in after irrigation Sample Viable counts (log CFU/g) Salmonella
irrigation water No. Qualitative
(log CFU/ mL) Total Salmonella test
1 54 <2.0 -
0 2 3.9 <2.0 -
0.3 3 5.0 <2.0 -
(2.0* 4 ND ND -
7 5 ND ND -
6 ND ND -
7 <2.0 <2.0 +
0 8 3.9 <2.0 -
1.6 9 4.4 <2.0 -
(36)" 10 ND ND -
7 11 ND ND -
12 ND ND -
13 4.6 <2.0 +
0 14 5.7 <2.0 +
2.3 15 5.3 <2.0 +
(200)* 16 ND ND -
7 17 ND ND -
18 ND ND -
19 4.7 <2.0 +
0 20 4.9 <2.0 +
25 21 4.6 <2.0 +
(325)" 22 ND ND -
7 23 ND ND -
24 ND ND -
25 5.1 <2.0 +
0 26 6.0 <2.0 +
26 27 2.93 <2.0 +
(360)" 28 ND ND -
7 29 ND ND
30 ND ND -
31 4.3 <2.0
0 32 3.5 <2.0 +
3.1 33 4.2 <2.0 +
(1200)* 34 ND ND -
7 35 ND ND -
36 ND ND -
37 <2.0 <2.0 +
0 38 <2.0 <2.0 +
3.6 39 3.8 <2.0 +
(4015)* 40 ND ND +
7 41 ND ND +
42 ND ND +
43 3.6 3.1 +
0 44 3.0 <2.0 +
3.7 45 3.5 <2.0 +
(5445)" 46 ND ND -
7 47 ND ND -
48 ND ND +
* Values in the parentheses are Salmonella counts in CFU/mL
+ : Salmonella positive, — : Salmonella negative

ND : not determined
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Summary

Salmonella contamination of spinach leaf during cultivation was investigated. Salmonella Enteritidis
expressing green fluorescent protein (S. Enteritidis-GFP) was used in this study. S. Enteritidis-GFP
was detected from soil, which had been initially inoculated with the bacterium at more than 2 logCFU/g
after 35-d cultivation. The viable S. Enteritidis-GFP counts in soil ranged from 4 to 7 logCFU/g in
proportion to the initial inoculum from 2 to 8 logCFU/g after 35-d cultivation. All the 6 spinach plants
were negative for S. Enteritidis-GFP by the qualitative test, when spinach had been cultivated in a soil
initially contaminated with the bacterium at less than 3.8 logCFU/g. In contrast, all the 6 plants were
positive for the bacterium when cultivated in a soil contaminated with more than 6.0 logCF'U/g. Howev-
er, the leaves of all 9 plants were negative for S. Enteritidis-GFP after surface sterilization, suggest-
ing the surface contamination. At 7d after overhead irrigation of water contaminated with S. Enteri-
tidis-GFP at less than 3.1 logCFU/mL, all the spinach plants were negative for the bacterium in 18

separately cultivated spinach plants.
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