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KigH, KBEH & EFBOBRHERIIOVT

BRELDTF, SR B

Changes in the Bacterial Number (enterohaemorrhagic E. coli O157:H7,
coliforms and SPC) in Salted Vegetables during Storage and by
Treatment with Electron-Beam Irradiation

Michiko MIYAHARA '™ and Makoto MIYAHARA®

' Microbiology Division and ~Food Division, National Institute of Health Sciinces,
1-18-t Kamiyoga, Setagaya-ku, Tokyo 158-8501, Jupun

Enterohaemorrhagic Escherichia coli Q157:H7 causes severe illness in humans, especially
voung children and elder people. Some 2-3% salted vegetables (called Asazuke} contaminated
with £ coli O157:H7 have caused food-poisoning and even death. The wviability of K. coll
O157-H7 in saline water and in salted vegetables was tested. During cold and frozen storage.
the apparent decrease in the number of E. coli O157:HT7 was not observed. However, electron-
beam irradiation €0.534. 1.087 and 2.639 kGy) caused clear decrease in the numbers of E. col
O157:HT in frozen salted Mizuna. The nuinber of SPC and coliforms were also counted and com-
pared with the changes in the number of E. coli O157:H7. (Accepted 25 July 2005)

Key words : Salted vegetable (3878 (497 35)/E. coli O15T:HT CKEBHEOIST:HT /SPC (R
£0) /ColiTorms (KEGHIEE) /Electron-beam irradiation (FB-F#REEG).

F—9hoNE I Enn, RHEELO D
Bl oRIAEEREIT-THET I LI

1

il

B 35 o r s B U fc 85 i KIS
O157:H7 (O157LLIARS) D REARAHHAH V<
OMFAEL, SRMEBRTEI > LFHMcsVT
i, HEHGMESA TV S, 72& ZIF20009F
6 Ao 7oikiEd ", 20019E 8 HFR + 4+,
20021E 6 H¥+ 2o ) O, 200247 135
NABOEFERINZ "L EDFIE LTHITF SN B,
IRODEFERFICEVL T, BMEEZES LTk
P, 2 - 3%0REBE T, B
HIpEHRTHLIEMS, BEIATVWS, L

" SERREIAT BUERUEWES F158- 8501

Tk

L, G o R £ 38R W T g -

MHRUAHE

{s& FEA#k .

[BFERRL E. coli O15T:HT T, BR{7EHLL 9,
TSB (Tryptic soy broth, DIFCO) 3 ml 2%
fEL, 18e35°CHEEL, MEHEKT 2 e
LT, Iml@EEARRKICHERL T, (EHE
e L, BREREEI0 "ML 22 %0.Iml 4
5@ TSA (Tryptic soy agar, DIFCO) (i
BhL, IR LD, WHEMPEETT - 12,

SRR GIX FIIB L - 18— 1 BO3— 3700~ 1141 (EE5483
AR AL BETOR A TI58-8501 HSTEMHGEIX EME D 18- 1 BOI-83T00- 1141 (NFRE32

0385—5201/2007/1210—0779 $02.00/0C: 2007 Soc. Antibact. Antifung. Agents, Jpn.

253



T80

ERAHE

1) BSKPSBIEFEICBT2BDER
RIGHEEY (0. 2. 4, 8. 16%) sfk
16mHZ00mlo) Ll 2t . e sl

B clu/10mD E LTI CTORBRFE
Sty - to, 1. 24, 1680ERHHIC L CHHELOL

ml Oal¥di & ](H‘?Z”fﬂf‘\ﬂi’& TSA (Tryptic soy
agar. DIFCO) 88K L. 24W5MIEE L 22, 1!
i35 (s ')()157w#m’&..lfullL foo RIS
‘i 5l (N= ZHIO, 1TaEhE s 1
A L P B a:.;;—*i.i-v’)ﬁi’r’ﬂit;t EXEL o> TTEST
W CEAEOTEORE) [TLH T 1,
2) REBBEOABERE LIOKFELOKXISER
BEEBRORIT
ik 2 — v~ L DAL, 258 Fox b
v o = YRR I K 0V L s, RiEE
RElE (0, 2, 8,12, 16, 20%)125 5L 51
KFEDA IR b7 h—RITTEML, ki
D THRIE S U foikic,
Ut BHIREELUE, SHE&I6B
FE & RIBRBECE ML Ao ST S IEHRE |
HELER O, Z b= 0 H —1R10225m) OKE
EMERIGKRAENA, 2 by % U U ERICHREIE Y
BEOKICTEEIMSRERER L, 1 Bfic-» &
2@, FUAE 3L — FENCRIER (NS
REAE) & Standard Plating Count ik TR
BUZ & BEE (LT SPC &88) #E %17 - 7,
)\f] HATENT (435°C, 24BERHEL =, SPC 1335

4°CTHBIRE

CASHEIMIEE A 1T - fo. KIBIRIN TR E%

&.&{tﬁ&«f@l&%%&ﬁﬂLf:ﬁ
AHATT - 1, BIHREIZ S % 2 [ONGEETT -

7a
3) O157 ZEBLIOKFEDHE L BIERETDA
BURFFICEIT 5 0157 BHOHE

2) OEEREFEICRER L 2 KEEH T 0157
DN Lo HHER0Iml 282+ o
H— SR L 72 (T.4%10° ofu/258), 4°C
TOHERESE L, HEE% ! g 7THER 0157
DEFEREET- 2o BIEBE 1REL, &
THEERE 2 J000. 1ml BRIkE %A CHROMagar
0157 (CHROMagar #) JERBEM F T,
0157 LB SN A FFBOREEHNL, Wl

254

bl e

HESE L 72
4) 0157 BBRTHEEDSREREEER

THAF D g To 2 b= =Vt L7z,
i O S 0 KISHEIEE SPC M0 L 72, A
ISR & SPC OFHNE 2) o EZ8E & k2T -
Too FUGMRILIE 296000 C, (IHGEMPEML Til
e Ui 47C, —Bfelic OnRT Idik 201

ml o dERli L Mﬁﬁf&!‘i’.’;éhf}ﬁ-{,’it L (98~
107cfu/252) B2 260k LT, 1 Hafkic 2
Y f‘r =20, 1. T 13

B (R 5 20 8 & 1LY (2 O157
OLFEEL ANIBREBEE SPC o0 Tk & il B
(CHBEAFT - o,

5) SEFRFEREIT 0157 %E?&E%ldﬁ'é%

FHRRFDOHE

&g, (')lr"f'f"’fiﬁ*'l‘lﬂ T Iy V2 628 U iy S
REGHIRED £ F 8K L, Wi B iko
MEE4CEL, KT ru"J'.".LzQ‘f (0. 0.534,

1.097. 2639%kGy) E11 - 7. MBHL G T TO
ik & Utz O157 oA ki, AISEHIEZ fuc
SPC & TR ETT -~ 720 | BE 3 ikl <,
THERE 3 BB ic > 0T 1 G 2 ool 4
iT-71

= S

1) BEkPSEREFELETSAOER

[&]l ‘bj‘Lf J:')‘u., frh‘mlu dllpLﬂK}]u\(i")
FTHTH > 129, 2& | ‘;/]\L fo kD l i{‘jfﬂ‘l(/)/,"
U)fﬁ'ﬂfo)% 1“-}!-?’;‘” -1 ?:1”’ .mJJlH ‘{JL‘M’{‘
FHEICHE L T 1AL 9&‘) AT H ARG

0

300

et

w —— —
§m R R T ~. A
2 e T T v —~ n
‘E’vso = = ~r :’:

o

o W W 0 B I m W W

Créimi storaes thel

Fig.1. Survival of Q157 in enld saline water



Vol.35. No.12 (2007)

Table 1. P values for the comparison of the mean sur-
vival of Q157 in saline water to that in water with no
salt during chilled storage

TTEST

0.05zP Significant

Salt % 0 2 4 8 16
Storage Thr 0.0035 0.0105 0.0012 . 0.0001 !
Storage 24 hrs 0.1004 * 0.0017 0.0031 0.0M6 :
Storage 7 days 0038 00014 00056 0.0003

Table 2. Average number of OI57 in cold saline water
{(comparative %)

Cone. of salt Storage at 4°C (hr)

%% {1 1 24 168

] 344(10096) 274(100%6) 26701009 246(100%)
2 344(100%) 213 (78%) 2456 (92%) 184 (75%)
4 8440100%) 219 (809 182 (68%) 142 (58%)
8 344(100%) 197 (72%) 211 (79%3 165 (67%)
16 3440100%) 167 (61%) 182 (68%) L3 42%6)
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Table 3. Effect of EB irradiation on 0157, coliforms and
SPC

o7 . BB EB  EB  EB
ofu/g No irradiation irradiation irradiation irradiation
(OkGy)  (0.534kGy) (1.097kGy) (2.63%kGy)

1 150000 0 0 0

2 160000 0 0 0

3 150000 0 0 0
Mean 153333
SD 5774
Coliforms

1 91000 0 0 0

2 120000 0 0 0

3 95000 10 0 0
Mean 102000 3 ’
SD 15716 6
SPC

1 520000 1100 120 70

2 390000 6300 220 110

3 910000 1400 240 45
Mean 606667 2933 193 75
SD 270617 2919 64 33

EB: Electron-Beam
SD: Standard deviation
SPC: Standard plating count
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Technical Data

XRIE N vy 2 BA L= R AICAECHHE MRS EE

£HB ER &
Induced Radioactivity in Irradiated Foods by X Ray or gamma Ray

Summary

In the course of the archival studies on safety of irradiated foods by the US Army, experimental records con-
ducted by Glass & Smith , and Kruger & Wilson were investigated, based on our experimental experience.
Food irradiation by Co-60 or 4 ~24MeV X ray can induce small amount of radioactivity in the foods. The
principal mechanisms of the nuclear reactions are (y, n). The resulting nuclear products found in irradiated target
solutions were Ba-135m, Pb-204m, Hg-199m, Ag-107m,Ag-109m, Cd-111m,Cd-113m, Sn-117m, Sn-119m, Sr-87m,
Nb-93m, In!13m, In-115m, Te-123m, Te-125m, Lu-178m Hf-160m by the (y, n) reaction. The total radio-activities
in beef, bacon, shrimp, chicken, and green beans were counted at 60 days after irradiation by Cs-137, Co-60, and
fuel element. The activities more than background were found in irradiated bacon and beef by Co-60.

and activities were found in most foods when foods were irradiated by high energy X ray and the fuel ele-
ment. The results were understood as the neutron activation by (y, n) or (n, y) reaction. Therefore, high energy
X ray and spent fuel element were not used for food irradiation.

As the resuits of this study Co-60 has been used with small amount of induced radioactivity in food.

Keywords: food irradiation; induced radioactivity; nuclear reaction
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