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Abstract

Hydrocarbons were analyzed in irradiated beef, pork, dried and seasoned beef, dried anchovy, dried
squid, dried shrimp, and fish paste to delermine whether the hydrocarbons can be used as markers
for deteciling post—irradiation of the imported meat and fish products. The samples were irradiated
at 0.5, 1, 3, and 6 kGy. Fat was exiracted with hexane, and hydrocarbons were separated from the
fat throupgh Florisil column. The hydrocarbons were analyzed wilh GC. Hydrocarbons 15:0, 16:1, 17:1,
16:2, 17:2, and 16:3 in beef and pork, 17:1, 16:2, and 17:2 in dried and seascned beef, 16:2 in dried
anchovy, 16:1 and 17:1 in dried squid, 16:1, 17:1, and 16:2 in dried shrimp, and 16:1, 16:2, and 163
in fish paste were detecled in the irradiated samples, but nol in the unirradiated, so thai the hydro-
carbons may be used as makers for detecting post—irradiation of each ilem.
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Table 1. Amounls of samples, Naz5S0, and n-hexane used for [al extraction, and approximate fat extracis

Sample Na:S0- n-Hexane Fat extract
(g) {g) (ml) (g)
Beef 60 100 300 b
TPork 60 100 300 4
Dried and seasoned beel 60 70 300 3
Diried anchovy 70 40 300 4
Drned squid 100 60 400 332
Dried shrimp 210 120 500 3
Fish paste 200 100 350 24
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Table 2, Hydrocarbons delected in irradiated meats”

A%

Dose Hydrocarbon (ng/g fat)
Sample )
(kGy) 150 14:1 17:0 6:1 17.1 16 . 2 17:2 16°3
0 0.32 1.05 _ B B 3 B
(0.25) (010)
05 051 0.68 0.14 0.24 B N
™ (019) (0.33; (0.08) (0.20)
Beet : 0.61 0.36 0.83 032 023 054 0.14 .07
“ (©.321 {0.17) (0.51) (0.11) (0.08) (0.04) (0.05) (0.01)
3 158 2.03 215 1.30 1.25 301 0.60 0.30
(0.12) (0.09) (0.27) (0.25) 0.21) (0.67) (0.16) (0.10)
5 2.03 515 371 273 396 891 1.22 0.64
(0-08) (031 (0.88) (005 (012 (0.11) (0.04) (0.05)
0 066 B 018 ~ B B B B
(0.33) (012)
05 057 0.17 0.26 N B 063 B B
7 (0.22) (0.07) (0.08) (0.22)
Pork 1 £.39 017 0.26 3 0.22 061 0.18 019
or ©17 (0.00) (019) (0.07) (0.10) (0.09) (0.02)
5 0.96 0.35 D52 032 090 171 057 0.48
(0,34) (.13 (0.17) (0.19} 0.23) (0.21) (0.18) (0.12)
G 1.28 0.45 059 045 139 260 0.83 054
(015) (D 03) (0.06) (0 04) (0.29) (0.53) (©.01) 0.13)
0 267 131 118 033 N 3 N 3
(0.20) (.16} (0.35) (0.26)
05 203 195 1.33 064 B 058 B B
Dried (0.67) (0.44) (0.23) (0.20) (0.05)
and . 288 281 179 0.82 B 089 B N
seasoned {0.13) (0.8 (0.45) {0.42) (012}
beef 5 3.36 323 193 1.3 1.40 1.58 0.73 _
(0.98) (0.58) (0.66) (0.13) (0 14) (046} 022)
5 5.90 6.90 3.76 342 3.99 6.21 159 3
(1.03) (1.30) (0.52) (0.67) (052) (1.01) (03%

"Mean{standard deviation) of duplicale
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FAF 23 AR markerZ 45 4 918 0B AR
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A-#-2] 75l = Florizlg E3H4]7] = A|uk2 05g A
=4 Abgsg 2 m, 71w A= Florsilé 23] £314] 7
oh Aol e ksl zabala) e Agedas
hydrocarbon 15:0% 17.0¢] vl8tez HE el o
141,161, 171 = HAE= 9 o, 1729} 15532 v
A &l A &= A wkakeH(Table 3). 8] 2A 8 2] o A
o2k hydrocarbone| &% 7212 W27 A= A
W g T AR A dse] A Ao
AHHd, 1729 16:30] 2} A BAA = FEE A 2L
A2 A4 A8 Aol = 2 A linoleic acid7}
3% AR =2 EF 9)3le] & Pk ol 2h(24), o] R
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Table 3. Hydrocarbons detected in irradiated fish products'"
Sample Dose Hydrocarbon {ug/g fat)
Gy) i5°0 141 170 6.1 17:1 16: 9 17 .2 15:3
0 133 056 105 061 406 . ~ B
(55.1) (000 (42.6) {0.04) (194}
05 149 112 132 051 471 012 B
- (76 2) (0.13) (230} (0.08) (2 05) (.07
. 196 1.46 117 0.57 412 089 B B
Dried anchovy 1 128  ©12  (470) 02 07 (012
5 208 1.55 958 1.07 444 104 B 3
(47.4) 042 {33.9; {030 030 (0.06)
G 798, 233 267 17 580 146 3 B
(23.3) (G 96} (13.4) (0.16) (0.16) (0.24)
0 1.08 (.19 190 3 _ B 3 3
(0.08) (0.05) (0.36)
0s 181 022 1.98 3 B B B B
(0.18) 010 (0.22)
. 959 0.58 2.37 a N 3 B B
Dried saud 1 (0.22 008 (03D
5 578 0.44 339 037 0.40 B ~ 3
' (1.9%) (0.11) (078) {0.09} (0.12)
5 1L2 192 486 049 132 B B B
(2.87) (G.44) (1.16) 0.20) (0.40)
0 474 050 296 ] B B B B
(1.04) (0.00) (1.34)
05 5.13 0.50 379 B B B B B
: (L14) (0.21) 074
. 734 107 411 _ _ 3 B 3
Dried shrimp 1 (.96  (067) (036
. 105 173 561 0.58 0.97 B 3 B
: (3.03) (062} {131 (0.32) (002
5 112 237 641 L9 2.35 087 B
{2,30) (124) ©.72) (0.43) (0 867) (0.50)
0 2.02 1.41 161 B 235 B 3.06
{0.15) (0 34 (0.43) (052) {0.57)
0 178 143 1.60 059 237 0.64 3.07 B
: {0.03) (0.18) (0.03) (022) (0.33) ©22) .37
. ‘ 177 124 1.28 052 2.07 0.88 277 B
Tish paste 1 073 07D (042 5 080 06 080
5 205 167 1.30 056 278 2.06 360 263
(0.86) {0.73) (0.38) (034) (0.37 (065) (0.86) (£.90)
6 1.84 1.80 142 0.60 2.84 271 358 383
(0.45) (D B6) (©.39) ©.22) (0.70) (078} (0.97) (057

“"Mean(standard deviation) of duplicate

o] 4kzldl| gfsle] of=F HAH 7] wEof et 8
Ao g FA T 162% Alaa) A Bl e JERA
ke 05 kGy AL A ge 55 FEF ], o]
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& marker® 43 = 3]& A 0B ALRE AR sht

we] marker® WA 9] whaldEs} 48 R 2
Witz ole S84 ebda AlEHch

s Aol A5l 1505 17:00] =k A E=%
S1F1E2, 172, 1652 2.8 A 24 FEHER] ¢are
7], 16:13} 17:18 3 kGy o] 4k 24 A 2ol 4] 3 &
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W AR S5 AeAe, DA% Sl 4
EE7] -2 1712 1757 A=Yt 1613 162
05 kGy =AM A &l 25 AEH 7] A =belgl on,
16:12 Falake] rlel nlel A Sgke] W3r) A2
4ot 162 abwkel wpet 208 7 g4 1yl
o}, 16:32 3 kGy o|4FellA] A&= ) whelba] 3 kGy
o4 Al o] F o] Afele 16:29) 16:50) vhAlAL AL
o f A marker® 4% £ 94 Ao A,
B A+ A9GE S5kl 2o, Al S5 A
Bkl AR of B gl ofl marker . 243 4 9l = hy-
drocarboufi7| thefely W), Ax§F 4 Ax
o152 A F-=n AL A SRl AEHA g
drocerbonF7} Bl&AF Al EelA ZEHTz ¥
2 ZALERO R ZALE A SR Z]EER] e
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gAs 3hde= v Hxsd F Pa) g
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E 3
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1isil column 2.2 32| 3k hydrocarbon®& GCE A8
3t A atETh Awr] o) A7 w2 A hydro-
carbon 15:0, 16:1, 17:1, 16:2, 17:2, 16:3, 2232 7] &1 .8
A2 171 1682, 172, Ad = 2] 5= 162 A2 d
o8] A= 161, 171, AAS2] A4 161, 171,
16:2. 01?-4 A1 161, 162, 16:3¢] Zhz) vz A
EA e FEs A 3 AL A Bl 7 EEe] o
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