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( Abstracts )

To investigate the oxidative stabilities of the ¥ - ray irradiated soybean during
storage and heating and some physico-chemical characteristics of soybean and the
extracted soybean oil (SBO) with/without the ¥ - ray irradiation were determined.

The 7y - ray level used in irradiation for soybean were 2.5, 5.0 and 10.0 KGY
respectively and Acid Value, Peroxide Value, Conjugated Diene Value, Composed
Fatty Acids amounts, and Trans Fatty Acid occurence were determined for all samples.
which were incubated at 451+ 1°C for 25 days and heated at 180417 for 30 hours.

And these values of the ¥ - ray treated samples were compared to those of non-
treated samples.

The results were obtained as follows :

1. According to the increased level of the Yy - ray irradiation, there was little
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difference in Dielectric Constant, Viscosity, and the Induction Period by Rancimat.
But, in case of 5.0 KGY, oxidative stability was increased more twice than that of
non-irradiation.

In the quantity of fatty Acids composition of the extracted soybean oil irradiated
with 10.0 KGY, palmitic, oleic and linoleic acids were less increased thanb those of
non- irradiation, while stearic, linolenic acids were decreased.

In the case of 2.5 KGY irradiation, stearic and oleic acids were increased.

2. The Acid Value of SBO according to the y - ray irradiation level was almost
not changed, but was 0.1 lower than that of non-irradiation during incubation
{(45+17C). The Peroxide Value of SBO with the ¥ - ray irradiation, was very lower
than that of non-irradiation, but its effect on oxidative stability was better of SBO
treated with 5.0 KGY and 10.0 KGY.

In the Fatty Acids composition of SBO, palmitic, stearic, oleic acids were increased,
while linoleic, linolenic acids were decreased during incubation(45-+1C). This
tendency was more obvious due to the y - ray level.

While heating(180+1C), the Acid Value of SBO treated with the ¥ - ray irradiation
was decreased, the Acid Value of SBO irradiated with 2.5 KGY was the lowest. Also
the peroxide Values of SBO treated with 5.0 KGY, 10.0 KGY were very lower than
that of non-irradiation. Conjugated Diene Value of SBO was almost unchanged
according to the ¥ - level and heating time.

3. When the methyl linoleate was irradiated with the ¥ - ray, the Trans Fatty
Acid was little produced.

In case of SBO with non-irradiattion, the trans Cw. was occured about 6.5-7.9%,
but trans Cw. and Cu: were not shown, While SBO irradiated with the ¥ - ray 2.5,
5.0, 10.0 KGY, trans Cu, and Cw amount in SBO were increased according to heating
time, but trans Ci: was little occured.

As these results, the effects of the y - ray irradiation to oil containing food were
to cut down the energy for food storage and to increase oxdative stability during
storge. And also it was shown to be the best that 10.0 KGY of the y - ray irradiation
would be applied to soybean.
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{Table 1) Operating conditions of Induction period

Instrument 1 Rencimat (Methrom Co.) 617
i Temperatute ' oil extracted from sovbean 1o0c

Air Flow Rate ‘ 20 L/1he

Preheating 10 min, |
i sample  Amount ] 25 ¢ J

{Table 2) The specification and operating condition of the Gas Liquid chromatography used for the

analysis of Fatty Acids composition

Instroment
Detector

! Column

Injection temperature
Column remperature

detector temperature

Carrier gas, flow rate

Hewlett 5890 Packard Series [[
Flame lonization Detector

Sopeleo Wax 10

Capillary Column 0.53mm * 30mm
280°C

230

280°C

He, 3ml j min

—80—
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(Table 3) The operating conditions of the Capillary Gas Chromatography used for the determination
of the trans fatty acids amounts

Column supelco - 2560 100M Capillary Column
Detector Flame lonization Detector

Comiumn temperature 200C

Injection temperature 240C

Detector temperature 250

Carrier gas N

Sprit ration 9 2

(Table 4 ) Physico-chemical characteristics of each extracted soybean oil by y - ray irradiation

Oil samples Extracted Soybean oil
\jrradiation (KGY) _

Characteristics B 0.0 23 >0 100
Acid Value 02x0.1 02401 0.2£01 0.34£0.1
Peroxide Value (Meq/kg) 06+£02 0.5+0.1 05401 0.810.1
Diclectric constant 1.76 1.92 1.90 ; 1.48
Viscosity (25T) 46.1 50.2 511 45.6
Induction period (hr) 5.21 8.15 i 11.90 9.06
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{Table 5) Fatty acid composition by y - ray irradiation of the extracted Soybean oil
T Fatty acids
\ - . . N ~
Cin i (. Cls C
Dose (KGYT™ ! l " : "
0.0 9.79 3.87 21.78 52.48 954
2.5 9.83 3.96 21.92 5241 9.34
5.0 9.75 3.89 21.33 51.64 9.28
- . o0 = o .
10.0 I 10.05 3.70 M»z_i.J 3 53.21 942
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(Table 6) Acid values in the irradiated soybean extracted oil during 25 days storage at 45+1T

Storage{days)
T 0 5 10 15 20 25
Dose(KGY) T~
0.0 0.240.1 0.440.1 0.31+0.1 04£0.1 03101 04401
25 0.240.1 04401 0.31+0.1 03401 0.2+0.1 0.3+0.1
5.0 0.2+0.1 04101 0.340.1 0.3+0.1 0.2+0.1 0.3£01
10.0 0.24+0.1 0.440.1 04401 i 04401 0.3+£0.1 0.3£0.1

6.1 meq/kg oil
K ’6‘1 F7bE dem, AR Ee] 25 KGY )1
ME| 4723 Ev)sted 2590l 26.7 meq kg
oil @ Fgth 33 50 KGY 9 wli= 25 KGY ¢}
FAkah 21 o) ebk wEe- ol 10.0 KGY of

0.0 KGY
——— 25 KGY /'
—4— 50 KGY

:
|

[y
=3
<

—e— 100 KGY

(mcq/kg oil}
o
=
=)

3004
: S
~ 2001 P
E =
£ 1004
00 : : .
0 5 10 15 20 25
(days)

{Fig. 1) Changes of the Peroxide values in the irradiated
soybean extracted oil during 25 days storage
at 45+1T
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{Tabie 7) Fatty acid composition of the irradiated soyteab extracted oil during 25 days storage at

4541
(%)
Fatty Acid i ) ) |
Dose(KGY) Stor. (davs) Crs Craw Cra Cha Cras
0.0 0 979 387 2178 52.48 954
5 9.93 383 2266 5340 9.41
10 9.89 367 2183 51.79 946
15 1005 3.80 2296 54.22 9.41
20 1004 372 2216 52,65 9.40
25 10.13 308 22.13 51.72 9.35
25 ' 9.83 396 2192 52.41 9.34
5 10.04 379 22,04 52.77 9.34
10 1008 379 22.16 52.86 9.30
15 10.04 358 2237 5291 9.28
20 9.86 375 22.16 53.11 9.28
25 1015 374 2201 5213 021
50 0 975 389 2183 5146 928 |
5 9.73 5.08 22.40 51.64 9.01
10 10.13 384 2210 53.08 863 |
15 1058 386 2237 50.62 745 |
20 10.26 388 22,06 52.46 740 |
| 25 992 383 21.99 53.06 729
100 0 10.05 370 253 sl 942 |
5 9.46 162 2194 50.23 896
10 9.36 346 2114 19.10 8.35
15 9.99 370 22.12 52.97 830 |
20 9.83 374 2222 52.34 826
25 9.92 397 22,04 52.34 819 |

{Table 8) Acid vaiues in the irradiated soybean extracted oil during 30 hrs. heating at 180+ 1T

Heating(hrs.)
' 0 6 12 18 30
Dose(KGY) S~
0.0 0.240.1 07402 | 08401 | 0740l 08+0.1
25 0.240.1 03+0.1 1 03£01 0440.1 0440.1
50 02401 05401 | 05401 0.640.1 07401
100 02201 034+0.1 03401 0.640.1 06401
- e EY 100 KGY 52 &tod £ARgE o S35 7poldh of
B o] FAHEH(CDNY) 9] wlg} ofl = -afef Ao 5ol vatal CONV7E ofh bhe.
ol gabsrel W Fig 3 flo] 25 50, uh lel fabstglvt olsh 3o Avkis bl eiish
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(Fig. 2> Change of the Peroxide values in the
irradiated soybean extracted oil during 30 hrs.
heating at 180+1C
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{Fig. 3> Changes of the Conjegated diene values in the
irradiated soybean extracted oil during 30 hrs.
heating at 180+1TC
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(Table 9) Trans fatty acid occurence of methyi
linoleate by y - ray irradiation

Sample linoleic methy! ester ‘

Dose( KGY cis trans

0.0 100 - i
25 100
50 100 -

10.0 100 -

2) FAHE A trans Apare] A4
YA AR F FER9) A trans A4
o] A2 Table 10 %} 740] Cuwa 9 trans |4F2bo]

ok 65 - 7.0% HE MAE Ao WEle Cuuls F

3 njgo g AR LE 7 2} A 5] =)
SPE

F-2 2] Alofl trans X|HbAFe] AAIH] &L 7] A] 7bo)
o WEE o] gola AR ZAE 25, 50
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(Table 10) Ratio of cis & trans acid of Soybeau

extract oil during 30 hrs. heating at 180+1TC

(%)
[ Fatty Acid 7 Cs 1‘7 Cus B Cis :
bosc(K(}Y)LHcat.(hrs:) cls transr t-ratio P cis tffms x-;;mn cl?imxym:xs rtkmi:
0.0 0 2027 | 151 | 693 | 5248 ¢ w 9.5
6 2053 | 145 | 659 | 3356 | : 9.49
12 2092 | 146 | 652 | 5301 | -l 90
18 2L19 | 157 - 689 | 5225 | 851 - -
30 2077 | 154 | 680 | 5313 - 1 - 830
25 0 | 2038 | 154 702 | S2dl - - 934 - -
62055 152 | 688 | 5269 005 009 | 925
12 2071 | 151 | 679 5223 006 | ol ‘ 892 - -
18 2022 | 164 | 750 | 563 007 | 013 . 891 -
302007 | 157 696 ‘ 5252 | 008 | LIS . 873
50 0 | 2027 | 186 714 5l61 | S |
6 2024 ¢ 154 | 707 %51.88 ’ 006 | 011 89 - -
12 2054 156 1 T06 1 5249 1 007 013 892 -
18 L2067 0156 701 | seat 007 | 013 e8| -
30 21.09 i L6 | 647 A 5223 009 | o007 osas L
10.0 0 21.02 ‘ 151 \ 670 5313 | 008 | 015 | 942 H‘ 1
6 | 2067 | 147 | 663 5240 008 | 015 925 | |
12 2105 | 157 ; 694 5248 009 |07 ‘ 899 S
18 2129 | 1S9 | 694 SLIT | 009 | 017 . 848 | - \ -
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