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HICHHE L7z, Zol A, SmlIZ i L.
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INAFAY ) & vz, ESROWEIFFITK
DINTG A —FFEIZ X DT 5720 Center Field ;
2500G. Sweep Width ; 5000G. Frequency ;
9829 ~ 9834MHz. Modulation frequency ; 100
kHz. Modulation width ; 10G. Time constant ;
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3. & X
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T 22-TNIFTFIYNYoa Ty ) Y, 2-T
Mo Tk vy Ty ) V) OEEEER LT,

1kGy D HEHZ X - T 1 mmole @ i ERIG I 2>
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LAWY % 2-tDeCBOEAS, SARIRIT;EER H 2k
2-ACBsDAEREIZHRTRR KR E o 72205 R
HOMBEIZL LT VWIND 104 —F—Th -7
32 KIFABOHVHREBHICKD2-7ILFIL

o7 &) FEDER

FEROEFTVEME LT, BEERDOL VK
GHT AL, 7 v MIESHC X % 2-ACBs $
DERNZ D WTHE L7ze FEBRICH W2 2 ok
TAR ORI L, SV I F 11 %, A
7TV U 2~3%, VA V19~ 21%,
) —VHE52~56%,Y) /L VEE6~8%THo
720 ZONRWIMEALE & D 2-dDCB, 2-t-DCB# &
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10kGy Mo
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(ng/mg lipid) (nmole/mmole/kGy)
Trimyristin -decylcyclobutanone 2-DCB 12.2 + 0.47 1.40
Tripalmitin -dodecylcyclobutanone 2-dDCB 14.7 + 1.6 1.65
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*n =3 mean +SD
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W72 0 1kGy OBHTER T 5 E NV TET &,
2-dDCB, 2-tDCB, B & U 2-tDeCB O AR A =14,
77324 77T, 15, 1.1, 22nmole. =¥ L A4 T17,
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) 7)) RS L2 L IZIZRBETH - 72,
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HFY A THIZHERK L7z 2-DCB B £ U 2-dDCB
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2-dDCB DAL T & 720 WALEW O &
DFENIE, b EDEEHEINDRREEDEN
WGERKT 5 EEZONZ, T TRTOIERS
AE TR TR A 10l % 2-ACB O A B X ERE S
Nhrolze TORERIE, RIKOF Y X 7 HIzy
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rya7y ) OAEE WA L7 Variyer 513°,
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L7225 30:B%HMIBPTRETH - 720 1o T
o>y 2 7 oMmiERE L LT, 2-DCBB L T
2-dADCBP@HH L E 272, &b, KT &
HEBOBWEIXRE LT, H¥ETD2-ACBSs
OB b AR, ARHEE — 27 2B 3R
) L7 ho 72

ARG T2 Ty 2 73K (A) 129w T O
g & m oA S, SERENER 1 mmole X
D 1kGy DG THER T % 2-ACBs O & % FLfi b
% L. 2-DCB %% 1.3nmole, 2-dDCB %% 3.8 nmole
Th o7

AEa v b 2-DCB 2-dDCB
(ng/g FYXYT) (ug/g FYAY) o
res £e 34 IEMMERAHC BT B IEHRIRER 2-ACBs
A(RYTFUH) 1.52£0.18* 0.21£0.02 DERE
BUAYFAYT) 1.37+0.16 0.31+0.02
CHAYFRYT) 2.14+0.17 0.33+0.01 F 312, B E ARBFSEIC BT SRR 155 % i
DA YFAYT) 219+0.12 0.33+0.01 . S - %
SRR G U 72 BRI - O (BN
E (1Y) 1962010 055 0,04 SRS L 72 B3I 4089 % 2-ACBs O (BEVE)
*mean * SD n=4 %\ Hﬁﬂﬁ@%l mrnole, lkGy &) 7z b k LT i k y)f:o
*3 IEYHERORSRICES 2- FILFILYIOTY ) VEOERE
nmole/mmole  BENiTE /kGy
fah TG S 2DCB  2dDCB  2tDCB  2-tDeCB SCHR e
AN—FEIF v 6-8C - 2.44 2.74 1.8 Horvatovich
HAXY 145 - 6.14 12.21 0.71 2002 ¥
7ERH N - 17 - 1.0
<~ d (FET) - 1.1 1.0 - Ndiaye1999
Ty ruay (fiT) - 2.2 15 -
Ly Fxuy (T) ESti - 4.6 4.2 - Sin 2006 © e
JRKF ¥ (FiT) Vi) - 0.9 0.6 -
<7 (Fi¥) - 3.7 3.2 -
o - 2.6 3.0 0.7 Lee 2008 " i 52 il
Hya—Fv 8C K& - 1.3 1.3 1.7 Chen 2012a®
FIRY 8C K& 1.3 3.8 - - Chen 2012b ©
K (7724 %) 20C K& - 15 1.1 2.2
Ke (L 4) 20C K& - 1.7 1.2 2.4
CHAERT
* 10kGyBBEI(D 2-ACBs £a8 (ug/g lipid), BEBZE . BSpBEMDIMEMEC. EED 90%N ISR - DRETES
= AKGyHBREID 2-ACBs £m 8 (ug/g lipid), BEZE, FEBERMDIRSME(C. JEED 95%N ISR EDRETES,
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40DFA * Y HREHERENDFE 5 2B L 72,
INHDAXRY PVIEFE— A7 — )V THirhTH
D, HH7) -V NVHkEEZOND P E
TOMREIL, ARSI X DR L7z, K6
DHMIZ P E T ORI DILKRANRT M VT,
SR EHI BV TR, P B5omHY 4 FIZS, &
S, D% A4 FE—=27 28l 7z,

ZOH A4 FE¥—=213, 1kGy2*530kGy £ T?D
FTARTORG R CBUN S . Z OB TR
ELTREL Loz RAWCEMBED AR b
VTEM L7294 F¥E—2 D gllizRd,

K4 HUEREUEETO S, 8LV S.E—D gl

#i (kGy) 1 5 10 30
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DRHNAIT e & K S 7z,

WA X D BEDPLED L P ETIZOVWT, X
D FIANT 24T ) 7280, <A 7 D PORE 2 2L S
T TCEOETORMEDZHN L7z, B7I2IER
5 B OSB3R 0 Py S i D B IR BRI 25 B
2T o
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€ 40 | A A
S A
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#£512Lund 52 TV 7 b HWT, Hil
L7z P E— 7 OfEMEH (T, T,y ZRL7. &
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W 2358 70 50 ARFEBRCILIEMGTZRH IR LT
BRI T 13T RSB 9 ISV IR L, T,
A L7z T T, D2 ST E ) S HE
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FAY Y EWEOHEAEHIC X DbFRE G-
TL%W¥—ﬁﬁhfl$w$—%%0uﬁ:%
FLTWS, BEICED T AL W) F
. B TR SR ST T U AV h A
B L 72t T A F =D T RO —FAS
W SN2 72D T AN F—DRNDEL oo Tz7z
DEEZLND, T, 3B FOAYE Y HOM

BE I kxRN X )BT Y L AVE
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oD EARLTVD EEL NG,

R5 REEFETO P, E—J OEERE
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Ik He 3 120
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3kGy 7 70

B8 IZ. Ll DR FEF L IIRIERHAM DR
% IEMGHE TR O ESR AR Y V&R L7z,
ZFNENDOAXRZ PVIZBI S NG E— 2713, Hi
IR D IEIR G R & MO T, g=2.00 DA
7)) =3I YAV (P fE%5) O, Mn A+ >, gk,
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B S, BE RNl S s FE—2
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FGRETRELS, HTHhSWI EPRAA LK
BB, A C LR D O 5 E MR SR
XNz TOMEDENE, FICER SN SR
DRAZHARTE WS LICHRT 5 L E 2 72 nEk
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Chemical and ESR analyses for the detection of
processing history of spices

Setsuko Todoriki
National Food Research Institute, NARO

Irradiation of fat-containing food generates a family of molecules, namely
2-alkylcyclobutanones (2-ACBs). These compounds contain the same number of carbons (n)
as their fatty acid precursors, and an alkyl chain of (n-4) carbons, branched at ring position
2. These molecules have been found exclusively in irradiated fat-containing food, and are
thus considered as unique markers for food irradiation.

In the present study, 2-ACBs were extracted from 2 varieties of soybean (Glycine
max) and nutmeg (Myristica fragrans) using supercritical fluid extraction (SFE) and
purified with solid-phase extraction (SPE) column. 2-dodecylcyclobutanone (2-dDCB),
2-tetradecylcyclobutanone (2-tDCB) and 2-tetradecenylcyclobutanone (2-tDeCB) were
detected in irradiated soybeans at 1 kGy or greater, both 2-decylcyclobutanone (2-DCB)
and 2-dDCB were successfully detected and identified in the irradiated nutmeg at 5 kGy or
greater. However, neither was present in the non-irradiated samples. Moreover, although the
concentrations of 2-DCB and 2-dDCB in irradiated were significantly reduced, a positive
identification was obtained in irradiated nutmeg even after 30 weeks of storage. Radiation
production yields of these 2-ACBs were 1.1 — 3.8 nmole/ mmole precursor fatty acids, same
order as model lipid triglycerides.

ESR analysis of gamma ray irradiated and being treated with different processing
red pepper was studied. All the red peppers were commercial available expect irradiated
one. Processing treatment of red pepper was sun drying, mechanical processing (heating
sterilization and powdering treatment). All the samples were weighted and analyzed. The
ESR spectrum of the red pepper is composed of a singlet at g = 2.00. This signal was
originated from organic free radical. It is suggested the effect of heating treatment on the
radical formation is not so large and powdering treatment will promote the radical formation
of red pepper. ESR singlet signal of the irradiated red pepper showed the large signal
intensity and the dose-dependence. The singlet signal intensity of irradiated powder sample
showed the almost same value as compared with that of the powder sample with heating
treatment. We concluded that the radical formation of the red pepper is mainly depended on
the powdering treatment and irradiation. Two peaks g = 1.98 and 2.02 at both sides of the
singlet peak were observed in irradiated red peper at 1 kGy or greater, which are specific for
radiation treatment and useful for the detection.



