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Abstract

Radiation-induced hydrocarbons from the irradiated soybean were investigated to compate the chemical
properties of irradiated and non-irradiated foodstuff. The soybean was gamma-irradiated at 2 kGy and
the lipid was extracted by hexane or supercritical carbon dioxide with co-solvents. Hydrocarbons were
separated by florisil column chromatography and then analyzed with GC-MS method. Hydrocarbons,
such as 1,7-hexadecadiene (C16:2), 1,7,10-hexadecatriene (C16:3), 8-heptadecene (C17:1) and 6,9-hep-
tadecadiene (C17:2), were predominantly detected in soybean. The characteristic of extracts was found
that the increase of the pressure and the temperature in supercritical fluid extraction condition has made
extraction of volatile hydrocarbons possible and more rapidly. It could be concluded that the supercrit-
ical fluid extraction was alternative extraction method for the detection for irradiated foodstuffs.
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pentadecane(15:0) 52| hydrocarbonf2o] HE&E 7]
e 4 Ao, Table 1944 2 A& AFE &
¢l & 4 29It} Horvatovich ef al(2000)2 Tewfik
et al(1998y> A& TF=o] e AW oy
Alo] "Abde]] ofs A #Ab Yol BA Abe]e]
Agto] ZFo|AZ HA o rearrangementS} 7He HHS-
& Futste] ofg] FRe] WA AbEo] AAEE
|, 22 Folx UF radiolytic hydrocarbon A%+t
o] Ao B AL ReT Bt $4
J9F2] carbonyl group?] oftAo} BERA $ x|l
Fo] ZojA Y AR} gt 17H(Cn,)
AL, 2H(C,,) A2HA ARA BAaf o Aj=
o]ZH %S 712 hydrocarbon® 7t AAJ €T} o]
A E= 9. hydrocarbon 2+ linoleic acid
ZHE] AAEE 6,9-heptadecadiene(17:2)2F 1,7, 10-
hexadecatriene(16:3), oleic acidZ+5-E]  8-hepta-
decene(17:1)3} 1,7-hexadecadiene(16:2), 22|27 palmitic

=

N

£ o oy

acidol Al A4 == pentadencane(15:0)3}  1-tetra-
decene(14:1) 5°] AT}
YF25E H2]% -2 hydrocarbonfr

9] G
Aol ofatd &ejFE B ZAARA F& ] 73
9 HlZAF AEME 140, 150, 16:0 B 17:0&
Aokl §5 g hydrocarbonto] AE0] gl
o, ZAAF M= Z1l$t EE hydrocarbon -7}
AEHAL S B 10'74]12 W BT T
ol 74E&¥ hydrocarbonfoll W3l FAF AlE
o} BlZAL A E7Fe] WEgk AfolE YERRITH
HZAL A BolA 7129 E palmitic acid F-2 <]
15:08 2%t 23} hydrocarbonfi= H|Z=AF Al 59
ME HEEO] WA ZAIA & Elst7] 9t
maker24 = AR ¢fe Aoz wukE gl
Hwang et al(19982)y> 14:13} 16:15 H]ZAF A&
A TR AZEIE o IR AlRCAR

Table 1. Summary of results showing the presence of hydrocarbons in irradiated soybean extracted using the solvent and
supercritical fluid extraction(SFE) methods. (SFE conditions : pressure 200 bar, temperature 50°C, CO, flow rate 2 mL/

min, extraction time 60min)

Hydrocarbons

Method
etho a1 140 150

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 + + +
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Extraction unit
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Fig. 1. Flow diagram of supercritical extraction system.
(1) Liquid carbon dioxide cylinder (9) Mixer

(2) Modifier (10) Line switching valve
(3) Cooling circulator (11) Stop valve

(4) CO, pump with cooling jacket (12) Extraction vessel

(5) Modifier pump (13) Oven

(6) (7) Stop valve (14) UV-Detector

(8) Pre-heating coil (15) Back pressure regulator
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Table 2. Quantity of hydrocarbons detected from a
irradiated soybean by solvent and supercritical fluid
extraction(SFE). (SFE conditions : pressure 200 bar,
temperature 50°C, CO, flow rate 2 mL/min, extraction
time 60min)

Hydrocarbon (ug/g)
Mghiod 163 162 172 171
Solvent extraction 2.13 1.10 1.85 0.58
SFE 4.80 4.40 6.08 4.01
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Fig. 2. Quantity of lipid from soybean as a function of
extraction temperature at various pressures in SFE(CO,
flow rate 2.0 mL/min, extraction time 60min).
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Fig. 3. GC-MS chromatograms of hydrocarbons detected in
down; 2 kGy-irradiated soybean).
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2 3
Lipid yield(g/30g)
Fig. 4. Quantity of lipid extracted from irradiated soybean
at various co-solvent in SFE(Extraction conditions : 200

bar, 50°C, 60min, CO, flow rate 2.0 mL/min, Co-solvent
flow rate 0.2 mL/min).
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Fig. 5. Quantity of hydrocarbons detected from
irradiated soybean at various co-solvent in SFE(A; CO,
B: CO,+Methanol, C; CO,+Ethanol, D; CO,+Acetone, E;
CO,+Chloroform, F; CO,+Pentane).

Extraction conditions : 200bar, 50°C, 60min, CO, flow rate
2.0 mL/min, Co-solvent flow rate 0.2 mL/min.
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