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0.27 0.76 kGy

E. sakazakii



Enterobacter

2- (2-ACBs)

2-ACBs
2-ACBs

59% 68%
2-ACBs

2-dDCB

2.
2-tDeCB

88.3 + 25

2-tbCB 3.3 ng/g FW
8.1ng/lgFW  96.2+5.7,
116.2 + 6.0% (n=7)
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Enteritidis IFO3313

D1o -80
1.43 1.58kGy
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Sarcocystis fayeri

S. fayeri
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@ -5)
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rRNA
3
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3000 rpm 5 6
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DNA PCR
PCR DNA
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18S rRNA
PCR rRNA
RNA
PCR
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S. cruzi
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56 62
(HE)
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53.6% 32.3%
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S. cruzi S.
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S. cruzi
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25 11
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TE 1ml
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Tissue Kit (Qiagen) DNA
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10x Ex Taq Buffer (TaKaRa) dNTP
Mixture (TakaRa) Ex Taq (TaKaRa)
PCR S.
fayeril8S rRNA

Mupid-2 plus (ADVANCE)
(%) DNA
100bp plus DNA ladder

(BI0 CRAFT) 6X GR Green

Loading Buffer (BIO CRAFT)
(TYPE-FX ATTO)
1,100 bp

B-2
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S. fayeri
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196G (Sigma)
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C-3
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DNA
DNA

DNA
30

1
6
S. fayeri
S. cruzi
9
6
(83.3%)
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0.1 3.5
DNA
S. fayeri
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1,100 bp

DNA
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DNA
DNA
DNA
38
20 18
7
8 9

DNA
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S. cruzi

PCR S. cruzi pgom
18S rRNA DNA
0.3 ¢
S. fayen
S. cruzi DNA
S. cruzi
PCR
PCR
6 DNA
S. cruzi
18S rRNA S. fayeri
DNA
S. fayeri
DNA DNA S. cruzi
DNA PCR 18S rRNA
DNA DNA DNA PCR

1) Harada, S., Furusawa, M., Tokuma,E.,
Matsumoto, K., Yahiro, S., Miyasaka, J.,
Morihiro,S., Kamata, Y., Watnabe, M.,
Irikura, D., Matsumoto, H.,
Sugita-Konishi, Y. Control Toxicity of

23



2)

3)

4)

5)

6)

Sarcocystis fayeri in Horsmeat by
Freezing Treatment and Prevention of
Food Poisoning Caused by Raw
Consumption of Horsemeat. Food Hyg.
Safety Sci. 54, 198-203. 2013
Kamata, Y., Saitou, S., Irikura, D.,
Yahata, Y., Ohnishi, T., Bessho, T.,
Inui, T., Watanabe. M., Sugita-Konishi,
Y. A toxin isolated from Sarcocystis
fayeri in may be
responsible for food poisoning. J. Food
Prot. 77, 814-819, 2014.

. Sarcocystis fayeri

raw horsmeat

. 2012. 16
114-125
. Sarcocystis fayeri
61,
21-27. 2011.
2009.
65,

791 794, 2012.

7) Sarcocystis fayeri

24

http://www.mhlw.go. jp/topics/bukyoku
/1yaku/syoku-anzen/gyousei/d1/110823
_01.pdf
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PCR
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Stx

STEC 0157 Stx
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STEC STEC
PCR Stx
25 26
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2015

30

100 uL

1
-30°C

2

BPW

EE

2015

5049

259

A E
C D
50 g 2015
3 100 g
4 9
PBS
30
PBS
MacConkey
25¢
VRBG
37°C
VRBG
37°C
10 1 2
3-5
10 50
10 25¢g
-30°C

34

Stx
TSB Stx1 stx2
PCR Stx 2015
1 3 509 4
9 100 g
PBS
1mL 1.25x
TSB 4 mL 37°C
2015 10 12
5049 50mL TSB
TSB
250 mL
37°C
1mL
lmL TE
100°C 10
DNA
PCR
1-1 5
2015 1 9
1 A
1 2 26%
23% 56-86%
3-5
70-100% A
50-60%



60%
40%

B CD
33-60%

90-100% A
E

NTWZENL 3 -5 Z A BE 2451 T, 10

3
A 2,000 ppm 500
ppm
E
A 500 ppm
100%
44%
33%
89% 2,000
ppm
E 400 ppm
8%
50%
2.
Stx
0.59g/1.0g PCR
Stx
88 80

35

Stx

87 4
stx2
81 64 stx1
stx2
50 g
48
36
Stx
48
6 stx2
30 27
Stx
0.5/1.09
62 CFU/50g 50¢
6.2 CFU/50¢g
D.



A
2,000 ppm 25 ¢
BPW EE-broth
40%
A
2,000 ppm
25¢
10
3 A
2,000 ppm 500 ppm
90%
E 2
50%
1 107 CFU/mI
STEC
Stx

36

Stx2

136

Stx2

Stx

Stx

STEC

STEC

STEC
Stx
Stx



H.
1 2 3 4 5
(%)
A" [61%] | 16%(26) |14 (23) |[34(56) |31(51) |38(62) |11 (18)
B~[16] |12(75) |11(69) |14(88) |16 (100) |16 (100) | 4/15*
(27)
c™[7] | 5(71) 6 (86) 5 (71) 7 (100) | 7(100) | 0/4 (0)
D# [9] |5 (56) 6 (67) 7 (88) 9 (100) |9(100) |0 (0)
*H27/1-H27/9, *H27/5-H27/8, **H27/6-H27/8, #H27/8-H27/9
# $
1 (%) 2
+ + 2 & + 2
A" [307] | 13% (43) | 11 (37) 18 (60) 12 (40) | 8(27) 18 (60)
B~ [16] | 12 (75) | 9 (56) 15 (94) 11 (69) | 9/15¢# 15/15# (100)
(60)
c™ [71] 51 | 4(57) 7 (100) 6 (86) 4 (57) 7 (100)
D# [9] | 5(56) | 3(33) 9 (100) 6 (67) 3 (33) 8 (89)

*H27/4-H27/9, "H27/5-H27/8, *"H27/6-H27/8, #H27/8-H27/9

$

+

&
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1 2(%) 3-5
+ + 2 + +
&
A 500 ppm* [18%] | 8%(44) | 6 (33) 16 (89) 18 (100) 6/14#
(43)
A 2,000 ppm* [22] | 10 (45) | 5(23) 19 (86) 21 (95) 2/15#
(13)
E 400 ppms?® [12] | 1 (8) 1(8) 6 (50) 4 (33) 1/10 (10)
# $ * & *H27/10-H27/12 $¥H28/1
4 Stx 0.59/1.0¢g
[887]
1 2 3 4 5 [80] [81]
(%) [87]
stxl | 0% (0) 0@©) |0(0 0 (0) 0 (0) 0 (0) 0 (0) 3(3.7)
stx2 | 0(0) 0@©) |0(0 0 (0) 0 (0) 4 (4.6) 0 (0) 41 (51)
stx1/2 | 0 (0) 0@©) |0(0 0 (0) 0 (0) 0 (0) 0 (0) 20 (25)
0 (0) 0@©) |0(0 0 (0) 0 (0) 4 (4.6) 0 (0) 64 (79)
# $
5 Stx (50 ¢ )
% [30]
[487] [36]
[48] [48]
stx1 | 0%(0) 0 (0) 0 (0) 0 (0) 3 (10)
stx2 | 0(0) 0 (0) 6 (13) 0 (0) 12 (40)
stx1/2 | 0 (0) 0 (0) 0 (0) 0 (0) 12 (40)
0 (0) 0 (0) 6 (13) 0 (0) 27 (90)
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Salmonella Enteritidis 1FO3313

D1o -80 1.43 1.58 kGy
Salmonella  10° CFU/g 6 7 8kGy
3 7 8 kGy
Salmonella n=5
(0 )6kGY (-80 )10 kGy
(2-ACBs) 2-dDCB 2-tDCB 2-tDeCB
)
2011 24

Salmonella Enteritidis IFO3313

10 kGy 6 kGy

41



(2-ACBs)
1
6.0 kg
-80 25
-80
2-ACBs
509
PTS

PB180250P 180x 250mm )

© )
(-80 )

Salmonella Enteritidis IFO3313

Trypticase Soy Broth(TSB;

Difco) 35

4000 x g, 10

CFU/mL

10°

42

60
Gamma Cell 220 (Nordion,
Canada)

0 ( )

-80 2
0
-80 2.97
kGy/h
ES200-2106
ESR

Bruker EMX-Plus
National Physical
Laboratory

25¢g

100p L
108
CFU/g
105 CFU/g

PTS
PB180250P 90x 120mm)



0 05 10
20 3.0 4.0 5.0 kGy
6 7 8kGy 3
5.
BPW: Difco) 10
10
10
Merck
VRBG Oxoid
35 24
1
Salmonella VRBG
5
Salmonella
Singlepath Salmonella; Merck
Salmonella
6 7 8KkGy
10
35
VRBG Oxoid
35

43

Salmonella
Singlepath Salmonella; Merck

Salmonella
6. 2-
50g
39
50mL (AM-8
,Nissei) 2
50 mL
/ 221 C/IM 2
20mL C/M
0.88 KCI 93
mL 4
1
2mL
2
-20 30
0 1,680x
g 10 2-
(2-ACBs)
2mL
ImL
19 Merck Silica
gel 60 70-230 mesh 2 10
mL /
98 2 15mL
5-15mL 2
2-cyclohexylcyclohexanone 0.05 ng /
mL 200 pL
GC-MS 2-
2-dDCB 2-
(2-tDCB)



(2-tDeCB)
2-ACBs

GC-MS

GC GC GC-2101,

MS QP2010+ Shimadzu

200

:DB-5MS(60m x 0.25mm
55 (2min)-20

175 , 2 /min- 250

270 (20min

0.25um)

/min -

10 /min-
250

1uL
70eV) SIM
m/z 98
m/z 112

El

NFI

Rhodotron (10 MeV 200
kW, IBA )
10 MeV
depth-dose

g/cm 3 20 mm

CTA FTR-125

10 MeV 12 mA

86.4mm
m/min,

571
81.5

44

mm 7.61 m/min
CTA 280
nm
kGy
25¢g 105> CFU/g
Salmonella
-80
10 MeV 4 mA
6 7 8 kGy
13.68 11.73 10.26 kGy/m
10
15 mm
FWT-60
C.
1 Salmonella
25 Salmonella
-80 1.33
1.21 kGy
1.43 1.58 kGy
Salmonella 1/105
7.2
7.9 kGy



Salmonella
6 8kGy
Salmonella 1/105
10°CFU/g Salmonella
n=5
6 7 8kGy
(5 log cfulg
)
7 kGy
8 kGy 5
Salmonella
3.0
105 CFU/g
D1o
E. coli O157
Campylobacter  Salmonella
Salmonella
Enterobacteriaceae
3
Salmonella

Farkas 4

Yersinia
enterocolitica Shigella spp.
Escherichia coli (O157:H7 )
Salmonella spp.

2014

5)
D10
Salmonella
Enterobacter sp.
( ) Enterobater
Osaili 6

E.

sakazakiiATCC 51329 5 D10
0.21- 0.29 kGy 0.24-0.37

kGy 1.06-1.71 kGy

Lee 7 TSB
E.

sakazakii strain ATCC 29544 D10

0.27 0.76 kGy

Enterobacter
D10
Salmonella

E. sakazakii

Enterobacter
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2 2-
(2-ACBs)
2-ACBs
2-ACBs
59% 68%
2-ACBs
/
2-dDCB 2-tDCB 3.3 nglg FW
2-
2-tDeCB  8.1nglgFW  96.2+5.7,
88.3 + 2.5 116.2 + 6.0% (nN=7)
2-dDCB

2-tbCB 2-tDECB
ng/g FW 81 ng/g FW

79.3 + 1.6, 735 + 3.1
77.4+2.1% (n=7)

33 ng/g FW 33

3 2-ACBs

2-ACBs

kGy
2-ACBs 5

0.88 0.99

46

1g 1 kGy 2-dDCB
2-tDCB 2-tDCB
2-dDCB -
80 0
2-tDeCB -80
0
-80
2-tDeCB
9),10) 2-ACBs
4.1
60
10 MeV
10 MeV
1 86.4 (
1g/cms)
10 MeV
2
86.4 113.9
2
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3 4
815
/ Dose Uniformity
Ratio 15
3
85
4.2
259
10 15mm 3.1
10°CFU/g  S. Enteritidis IFO3313
-80
10 MeV (n=5)
6 7 8KkGy
6.3 7.2 8.2kGy
( )
(-80 ) 8kGy 5
Salmonella
kGy 5
3

11

12

13

D1o

D.
Salmonella
Enteritidis 1FO3313
D1o -80
1.43 1.58kGy
Salmonella 10°CFU/g
6 7 8kGy
3
7
8 kGy  Salmonella
n=5
(0 ) 6 kGy,
(-80 )10kGy
2-
(2-ACBs) 2-dDCB  2-tDCB
2-tDeCB
E.
1)

2012 6 12
http://www.mhlw.go.jp/stf/shingi/2ro8
52000002fsbi.html

2) Kitagawa, Y., et al., A Rapid and
Simple Method for the Determination
of 2-Alkylcyclobutanones in
Irradiated Meat and Processed Foods.



Food  Analytical
1066-1072, (2014).
3

Methods 7(5),

4) J. Farkas, C. Moha’csi-Farkas,
Trends in Food Science & Technology,
22,121-126 (2011).

5) Australian Department of

(2014),

irradiation as a treatment to address

Agriculture Gamma

pathogens of animal biosecurity
concern, Department of Agriculture,
Canberra pp 95-96 Table9.

6) Osaili, T.M., et. al.

Enterobacter sakazakii in infant milk

Inactivation of

formula by gamma irradiation:
determination of D10-value. J Food
Sci 72, M85-M88 (2007).

7) LEE J. W. et.al., Gamma Radiation
Sensitivity of Enterobacter sakazakii
in Dehydrated Powdered Infant

Formula, Journal of Food Protection,

\ol. 69, No. 6, 1434-1437(2006).

)Ndiaye,B. et al,
2-Alkylcyclobutanones as markers for
irradiated foodstuffs I1l. The CEN
method: field of application and limit
of utilization. Radiation Physics and

Chemistry 55437-445, (1999).
10 Marchioni

Yields of 2-alkylcyclobutanones in

E. et al, Production

irradiated foods. Proceedings of
International Nuclear Atlantic
Conference - INAC 20009.

http://www.iaea.org/inis/collection/N

CLCollectionStore/ _Public/41/072/41
072628.pdf.

11) Tallentire,A. and Miller, A, A
comparison of the microbicidal
effectiveness of gamma rays and high
and low energy electron radiations.,
Radiation Physics and Chemistry, 79,
701-704 (2010).

12)Katheleen, T. et. al. Effect of

Beta Radiation on

Salmonella DT 104 in Ground Pork,

Journal of Food Protection, 69(6),

1430-1433 (2006)

13)Qian J. et. al., Effects of gamma and

Gamma or

electron beam irradiation on the

microbial quality of steamed tofu

rolls., Radiation Physics and

Chemistry, 82, 119-121 (2013).

F.
G.
1 y ] 1
19
(), H27/7/9-10.
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S. Enteritidis IFO3313

S. Enteritidis IFO3313

-80°C
25 BR=
BT i 143 1.58

3.0x105 CFU/g

6 7 8 KkGy n=5
4RTiE  6.0kGy 7.0kGy 8.0kGy
=3 5/5 0/5 0/5
AR = 5/5 2/5 0/5
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3 D10
D10 (kGy)

E coli K99 0.02

E coli 0.04-0.70
Enterobacter sp. 0.36-15
Klebsiella species 0.4-045
Proteus mirabilis 0.24-05
Proteus vulgaris 0.07
Salmonella anatum 0.45-0.67
Salmonella dublin 0.02
Salmonella Enteriditis 0.25-0.7
Salmonella Gallinarum 0.13-0.56
Salmonella Heidelberg 0.33
Salmonella Meleagridis 0.93
Salmonella Panama 0.41-0.66
Salmonella Paratyphi 0.19-1.07
Salmonella Senftenberg 013-134
Salmonella Sanley 0.61-0.78
Salmonella Typhi 0.2-0.78
Salmonella Typhimurium 0.1-158
Serratia marcescens 0.02-0.1
Yersinia enterolitica 0.04-0.38

Australian Department of Agriculture (2014),

Gamma irradiation as a treatment to address pathogens of animal biosecurity
concern, Department of Agriculture, Canberra pp 95-96 Table9

http://www.agri cul ture.gov.au/biosecurity/risk-analys §/reviews/final -animal/ba-2014-13-

gammea-irradiation
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tDeCB ng/g

dDCB ng/g FW tDCB ng/g FW
FW

0

Gy 426 + 033 634 + 113 992 + 0.69
6 Gy 767 + 066 1550 + 0.46 208 + 183

0

Gy 472 + 033 6.54 + 0.09 102 + 0.30
6 Gy 743 + 016 149 + 08 223 + 05

-80
5 Gy 493 + 025 201 + 21 132 + 10
10 Gy 101 + 0.23 447 + 10 304 + 13

-80
5 Gy 488 + 0.14 214 + 16 132 + 0.2
10 Gy 103 + 0.30 555 + 16 307 + 05

Mean + SD (n=3)
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5 2-ACBs

(1kGy ) ng /gFW /kGy
2-dDCB 2-tDeCB 2- DCB
0 1.3 2.5 3.4
0 1.3 2.4 3.7
-80 1.0 4.4 3.0
-80 1.0 5.3 3.0
( Immol 1kGy ) nmole / mmole FA/
kGy
2-dDCB 2-tDeCB 2- DCB
0 0.33 0.41 0.44
0 0.32 0.40 0.46
-80 0.26 0.72 0.38
-80 0.26 0.87 0.38
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