O 157

1999 12

Detection of irradiated chicken by hydrocarbon and ESR methods

Michiko GOTO , Hiroko TANABE and Makoto MIYAHARA

Abstract Chicken meat with bone was irradiated by gamma rays at -19~10
Both amounts of hydrocarbons formed from fatty acids and intensity of ESR
signals in bone fragments were measured. Very good correlation was found
between the amount of hydrocarbons and the intensity of ESR signals.

The amount of hydrocarbons (Cn-2:1), had 2 carbon atoms less than the original
fatty acids and an additional double bond, was almost constant irrespective of the
irradiation temperature. The amount of hydrocarbons (Cn-1:0), had 1 carbon
atom less than the original fatty acids, increased as the irradiation temperature
raised. As the ratio between corresponding fatty acids, the ratio between
hydrocarbons (Cn-2:1) is a suitable index in the detection of the irradiation. On
the contrary, the ratio of hydrocarbons from the same fatty acid, (Cn-2:1)/(Cn-1:0),
varied according to the kind of fatty acid and temperature used at irradiation.

It was found that under the irradiation temperature of -19~10 , the intensity
of ESR signals of bone is not affected by the irradiation temperature.

Keywords Food irradiation, Chicken, Identification, Hydrocarbons, ESR,
Irradiated temperature, Gamma irradiation, Gas chromato-
graphy(GC), Gas chromatography/mass spectrometry(GC/MS)

ESR

FDA 1997 12

2000
ESR

ESR

41

2000



2000

2.1
ESR
185TBq 60 °°Co 0.5kGy 10kGy
3.0 3.2kGy h
19 20 18
NaCl 100 33
10 11 9
KCI 80 20
1 0 2
10 95 105
2.2
2.2.1
n
550
550
wiw
(GC)
n- (C14:0)
1- 1-C14:1
n- C15:0
n- C16:0
1- 1-C16:1
n- C17:0
n- C20:0
1,7 1,7-C16:2
8 8-Cl17:1
2.2.2
15 20g
309 100ml 250ml
100ml

100ml
159
105
ml
30
ml
g
C20:0) mi
209)
60ml
(GC
2.2.3
HP5973MSD 25m
Ultra2 GC MS
( ml/
1.0ul
250
M Z 45 350
200
130 10
200 20
2.2.4 GC
GC 14A
25m
polysiloxane GC
iml
280
155 12
230 10

42

10

(40 25KPa) ml
(4.0pg/ml
( 20mm

ml

ml
ml

MS) GC

HP6890
HP

MSD
El
55
200

GC MS

FID

DB5 5 phenylmethyl
1.0u1

200

55 2
230 5



C20:0 221
0.1 20.0ug/ml 4.0ug ml
(C20:0) GC
R 0.9988 0.9996
3
C14:0
C15.0 C17:.0
GC
2.2.5
0.1pug/ml
x 100) 6 28 02pg/ml 5 11
20:0
4.0pg/ml
2.3 ESR
1
24
1 2mm
100mg 5mme¢e ESR
ESR
ESR
ESR
JER RE2X 335
+ 7.5mT
0.32mT 0.03
mw
g
2.002 ESR
3.1
Cn-1:0
Cn-2:1

2000

GC
19 10 10
R
0.96 1.00
1.7-C16:2
h
1210-C163
,j_ b
1-Cl41
1-G161
1L 69-0172
8-G171
B G180
B N o170
I N . I R SNy
8 12 18 20 2 2 32
® B B o ¢4 )
( 19 5kGy
7
g 5 / — ‘L
5 4 T E——
A 3 " 3]
2 //’ - o
- "|..-o"
! aad | ° -
0 2 8 10
(kGy)
12
/
10 /’/.9
~ - -
D _
o P
36 /‘v’,e‘:
4 — =0
2 ==
B
- Qa
0 2 4 6 8 10
(kGy)
( 19 10
;10 o, ;10 o; 19

43



2000

Y
n-1:0 n-2:1
(FA16:0) | 150 1- 141
(FA18:0) | 17:0 1- 16:1
(FA18:1) 8- 171 1,7- 16:2
(FA18:2) 6,9- 17:2 |1,7,10- 16:3
3.2
Y
8-17:1
8
~
=2 X/
S 6
(=)
2 4 __—
e
1. k- a8
2
- tm - —-— - = - - - - — = i
-20 -10 0 10
(
1,7-16:2
12
D,
~ X X
(=2
>8
S
______________ B R R
4 +
-20 -10 0 10
)
x __ 10kGy — 5kGy — 1kGy
(Cn-1:0)
(C15:0 8-C17:1 C17:.0
3-1)
Cn-2:1 1-Ci4:1 1,7-Ci6:2 1-
Cle6:1
3-2

H i
+ 3 i .

::f CH-R ff CH-R
H:C-0- "H:  H:C-0-C /___{j][z
l He 1.

H-C-00 C-R' —* H-CO0C-R'
H:C-D0C-R' ]i:d-t}[}t‘.-&'
daflE (1) k()
a
CH:-CHz-CHie-R
“J
CHs:-CH:-CHs-R CH:=CH-R
{Cn-1:07 (Cn-2:12
Nawar
Cn-1:0
Cn-2:1
3.3
FA16:0 24
19] 10] 1 10
LCLAL 6 49| 0.46 | 0.49 | 0.49 |0.48
1,7-C16:2
_C150 1261058 0.66 | 0.57 |0.66 058
8-C17:1 ' ' ' ' '
% 0.13(0.12|0.12 | 0.12 [0.12
T
S | 021 0.19]0.16 | 0.160.19

44




2000

Cn-221 Cn-1.0

Cn-221 Cn-1.0
10kGy
Cn-221 Cn-1.0

Cn-
2:1 Cn-1.0

(1,7-C16:2 8-C17:1) (1-
Cl4:1 C15:0) (1-Cl6:1 C17:0)

3.4 ESR
ESR

19 10
ESR
ESR
R 098 1.00

0.5 10kGy

FA18:0 FA18:1 43
(FA18:2)15
0.2pg/g
19 10
3.3.1 Cn-2:1 Cn-1.0
0.55
Cn-2:1 (1-C14:1 1,7-Cl16:2)
0.48
Cn-1.0 (C15.0 8-C17:1) 0.76 0.57 0.66
0.14
Cn-2:1 (1-C16:1 1,7-Cl16:2) 0.12
Cn-1.0
(C17.0 8-C17:1) 0.21 0.16 0.18
Cn-2:1
3.3.2 Cn-2:1 Cn-1:0
Schreiber Cn-2:1
Cn-1.0
Cn-1:0 Cn-2:1
3 [16:2/17:1( )
m14:1/15:0( )
016:1/17:0( )
s H —
l —
-19 -10 10
(10kGy)

25
e}
<
10
ESR
19 10
-19 y=2.05x+0.59 R?*=0.99
0O-10 y=2.11x+0.48 R?=1.00
1 y=2.15x+0.63 R?=0.98
o 10 y=2.18x+0.70 R?=0.99
3.5 ESR
ESR
ESR

45



2000

R 096 0.99

19 10 10
R 0.96 1.00
ESR
ESR
10
A
8 A1,7-C16:2
Ag-C17:1
(=2]
> A
2 6
A
4
A
2
a
0 _A
0 5 10 15 20 25
(A.U)
ESR
0.5 10kGy
4.1
Cn-2:1 1-C14:1 1,7-
Cl16:2
Cn-2:1 1-C16:1 1,7-Cl16:2
Cn-2:1
Cn-2.1 Cn-1.0 1,7-Ci16:2
8-C17:1 1-C14:1
C15:.0 1-C16-1
C17:0

46

4.2 ESR

ESR

ESR

ESR

ESR
ESR

ESR

ESR

BSI: Foodstuffs- Detection of irradiated food
containing fat- Gas chromatographic analysis of
hydrocarbons, BS EN 1784(1997).

BSI: Foodstuffs- Detection of irradiated food
containing fat- Gas chromatographic/mass
spectrometric analysis of 2-alkylcyclobutanones,
BS EN 1784(1997).

)BSI: Foodstuffs-Detection of irradiated food

containing bone- Method by ESR spectroscopy,
BS EN 1784(1997).

,32,1-12(1997).
A.Spiegelberg, G.Schulzki, N.Helle, K.W.Boegl
and G.A.Schreiber: Radiat. Phys. Chem.,
43,433(1994).
W.W.Nawar: Food Reviews International,
2(1),45-78(1986).

,102  1998.5.25
G.A.Schreiber, G.Schulzki, A.Spiegelberg,
N.Helle and K.W.Boegl: Journal of AOAC
international, 77,1202(1994).
J.S.Lea, N.J.F.Dodd and A.J.Swallow: Int. J.
Food Sci. and Tech., 23,625(1988).
12 7 17



