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Abstract

Radiation-induced hydrocarbons from the irradiated sesame were investigated in this study to compare
the chemica properties of irradiated and non-irradiated foodstuff. The detective volatile hydrocarbons for the
irradiated sesame were n-tetradecane (C14:0), 1-tetradence (C14:1), n-pentadecane (C15:0), n-hexadecane
(C16:0), 1-hexadecene (C16:1), n-heptadecane (C17:0), 8-heptadecene (C17:1), 1,7-hexadecadiene (C16:2) 1,7,
10-hexadecatriene (C16:3) 6,9-heptadecadiene (C17:2). The characteristic of extracts was aso investi-
gated at the change of pressure and temperature. And then it was found that the increase of the pressure
and the decrease of the temperature in supercritical fluid extraction have made possible much more
rapid extraction of volatile hydrocarbons. The amounts of volatile hydrocarbons for irradiated and non-
irradiated foodstuff were definitely differentiate. It could be concluded that the supercritical fluid extrac-
tion was possible for the detective extraction method of irradiated foods.
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Fig. 1. Flow diagram of supercritical extraction system:
(1) Liquid carbon dioxide cylinder, (2) Modifier, (3) Cooling
circulator, (4) CO, pump with cooling jacket, (5)
Modifier pump, (6) (7) Stop valve, (8) Pre-heating cail,
(9) Mixer, (10) Line switching valve, (11) Stop valve, (12)
Extraction vessd, (13) Oven, (14) UV-Detector, (15) Back
pressure regulator



204 ARjAERS A 79 A 45 (20034 112)

Hydrocarbon2| &

Hydrocarbon 210l AZE chromatography &
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1 f71ed=24E AASH] flste] 550°C OIM
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Table 1. Summary of results showing the presence of hydrocarbons in irradiated sesame extracted using the solvent and
supercritical fluid extraction(SFE) methods. (SFE conditions : pressure 200 bar, temperature 50°C, CO, flow rate 2ml/

min, extraction time 60 min)

Hydrocarbons
Method
14:1 14.0 15.0 16:3 16:2 16:1 16.0 17:2 17:1 17.0

Solvent extraction

non-irradiated sesame + + - - - + +
irradiated sesame + + + + + + + + +
SFE

non-irradiated sesame - + - - - + - +
irradiated sesame + + + + + + + + +

= Z@sitiy 2o} 1413 16:1% H]=AF A1F0]
M 7HEH HEFVIE s IMF AIRHIME &
2 HE57] &0 makes ESst= dofls
A7 dok A THHwang 5, 19984a).

Table 2= 87 £& 383 =H M £&
Ho| make®Z &€& 7Fs8t hydrocarbonfel A
22 W W3t Choiet Hwang(1997)0f =8t 8w
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Oll= linoleic acid’l 71 20| skpElo] o] 163
I 17:27F ©o| AEET= Jdigte= g8 163,
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Lee 5(1981) Ry0f w2 & E57+ Xt =
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Table2. Quantity of hydrocarbons detected from a
irradiated sesame by solvent and supercritical fluid extrac-
tion(SFE). (SFE conditions:pressure 200 bar, temperature
50°C, CO, flow rate 2 ml/min, extraction time 60 min)

Hydrocarbon(pg/g)

Method
163 162 172 171
Solvent extraction 136 090 112 029
SFE 219 191 161 112
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Fig. 2. Quantity of lipid from same as a function of
extraction temperature at various pressures in SFE (CO,
flow rate 2.0 ml/min, extraction time 60 min).

200 baret 250 bare| E0M = 2% Wsiol| e
Xlgko| F&Fo| FElgH 0|7} YERX] 2= A
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EltH(Horvatovich 5, 2000).
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Fig. 3. GC-M'S chromatograms of hydrocarbons detected
in irradiated sesame by SFE. (A) unirradiated, (B)
irradiated(2 kGy); (1)14:1, (2)14:0, (3)15:0, (4)16:3, (5)
16:2, (6)16:1, (7)16:0, (8)17:2, (9)17:1, (10)17:0, (11)
20:Q(internal standard)
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methanol, acetone, chloroform, pentanes §< 0.
mi/min2 60%7F FE8F A7 E(Lee 5, 1999; Shi
5, 2002) Fig. 49} Fig. 50 JeRSit} Fig. 5&
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Fig. 4. Quantity of lipid extracted from irradiated sesame
at various co-solvent in SFE. (a)CO, (b)CO,+Methanal,
(c)CO,+Ethanal, (d)CO,+Acentone, (€)CO,+Chloroform,
(f)CO,+Pentane
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Fig. 5. Quantity of hydrocarbons detected from

irradiated sesame at various co-solvent in SFE. (a)CO,
(b)CO,+ Methanol, (c)CO,+Ethanal, (d)CO,+Acentone,
(e)CO,+ Chloroform, (f)CO,+Pentane
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