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1. 2,2- Diphenyl-1-picrylhydrazyl
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Table 1 Effect of refining process on the fatty acid structure Bene kernal oil after 32 hours of thermal
process at 170 ° C.

Crude oil degummed oil
Fatty acid (%) Time (hour) Time (hour)
0 32 0 32
Myristic acid (14:0) 0.08+0.02 b 0.15£0.04 a 0.09+0.03 b 0.16+0.03 a
Palmitic acid (16:0) 10.01+0.03 a 10.41+0.2 a 10.25+0.22 a 10.46+£0.25 a
Palmitoleic acid (16:1) 1.124£0.07 a 1.1740.05 a 1.1740.05 a 1.14+0.04 a
Stearic acid (18:0) 2.15£0.12 a 2.25+0.11 a 2.12+0.11b 2.37+£0.08 a
Trans-9 -octadecamonoenoic acid) - - - -
Oleic acid (18:1) 52.5+0.42 a 52.77€1.2 a 52.09+0.34 a 52.66+0.28 a
All-Trans-9,12-octadecadienoic acid - 0.1+0.2 - 0.05+0.02
Linoleic acid (18:2) 33.2+40.24 a 31.2540.29 b 33.1+0.27 a 31.7740.35 b
a-Linolenic acid (18:3(9,12,15)) 0.42+0.05a 0.18+0.04 b 0.46+0.04 a 0.18+0.03 b
v-linolenic acid (18:3 (6, 9, 12)) 0.3£0.03 a 0.34+0.05 a 0.31+£0.04 b 0.5£0.04 a
Gadoleic acid (20:1) 0.12+0.04 a 0.09+0.04 a 0.15+0.02 a 0.13+0.03 a
Arachidic acid (20:0) - 0.03+0.2 - 0.38+0.04
Neutralized oil Bleached oil
Time (hour) Time (hour)
0 32 0 32
Myristic acid (14:0) 0.09+0.02 a 0.13+0.03 a 0.08+0.03 a 0.1£0.04 a
Palmitic acid (16:0) 10.52+0.32 b 11.1£0.24 a 10.23+0.21 b 10.97+0.29 a
Palmitoleic acid (16:1) 1.154£0.04 a 1.19+0.03 a 1.3240.03 a 1.2940.05 a
Stearic acid (18:0) 2.05+0.08 b 2.27+0.05 a 2.23+0.10 a 2.24+0.09 a
Trans-9 -octadecamonoenoic acid) - 0.18+0.02 - 0.06+0.01
Oleic acid (18:1) 51.93+0.41 a 52.240.31 a 52.09+0.32 a 52.4240.45a
All-Trans-9,12-octadecadienoic acid - 0.1+0.01 . 0.05+0.02
Linoleic acid (18:2) 33.140.31 a 30.7240.42 b 33.11+0.22 a 31.31+0.37 b
a-Linolenic acid (18:3(9,12,15)) 0.45+0.03 a 0.36+£0.04 b 0.46+0.02 a 0.32+0.03 b
y-linolenic acid (18:3 (6, 9, 12)) 0.31+0.05a 0.32+0.04 a 0.33+0.04 a 0.33+0.04 a
Gadoleic acid (20:1) 0.14+0.03 a 0.15+0.04 a 0.16+0.04 a 0.15+0.03 a
Arachidic acid (20:0) - 0.9+0.2 - 0.15+0.02

Deodorized oil

Time (hour)

0 32
Myristic acid (14:0) 0.09+0.02 a 0.13+0.03 a
Palmitic acid (16:0) 10.76+0.3 b 11.140.2 a
Palmitoleic acid (16:1) 1.2240.05 a 1.19+0.04 a
Stearic acid (18:0) 2.15+0.07 a 2.27+0.08 a
Trans-9 -octadecamonoenoic acid) - 0.18+0.04
Oleic acid (18:1) 51.95+0.37 a 52.240.29 a
All-Trans-9,12-octadecadienoic acid 0.04+0.02 a 0.1+£0.01 a
Linoleic acid (18:2) 32.72+0.29a  30.7240.19b
a-Linolenic acid (18:3(9,12,15)) 0.45+0.03 a 0.36+0.0.04 b
y-linolenic acid (18:3 (6, 9, 12)) 0.29+0.04 a 0.32+0.03 a
Gadoleic acid (20:1) 0.14+0.03 a 0.16+0.02 a
Arachidic acid (20:0) - 0.16+0.03

Mean + SD within a row with the same letters for each type of oil are not significantly different at P<0.05.
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Fig 1 Effect of refining process on thermal stability
of tocopherol compounds of Bene kernel oil during
32 hours of heating process at 170 ° C. Mean + SD
within a column with the same letters are not
significantly different at P<0.05.
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Total phenols (mg/kg)
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Fig 3 Effect of refining process on thermal stability
of phenol compounds of Bene kernel oil during 32
hours of heating process at 170 ° C.

sde (dl dae) LST g Il YT

(o 5l bl 9250 Ol
Cell YY b oy he 8, Cwslie oagal aglp
£S5 sl o gl IS5 s Sl il
Lol bl jasiie oS 4 800a ol el esls OLES
A edalin ghewl sde oS 5 Al Gl gy Sl
sl TR 03 Sol Al Sl ey kel 30 Ol e
2 SRl e VW 5 WY LSS eld (555,
0l (5 5 5 o (il wld (¢S ke TS
sde (Bl5lal Ll ae,s YO 5 8V (WA 5 4
SIS wddS Sl 81 s ol s b g
a2 e Skl e el 50 O] el e
s s 0L 5 ISl s sdalin Slidss
Pl SlS Gy e el sde oS L3 S 518

Gladul s OF e oS 55 ol an B SOl )b

v

Total sterols (mg'lkg)

5 PRI S pee d b e D o
IA] S5l 2alS aiss el o

Time: 0 b B Tme:32h

=]
=

ab

o
=]

(=]

Crudedoil Degummed oil Neutralized ol Bleachedoil Deodorized oil
Fig 2 Effect of refining process on thermal stability
of sterol compounds of Bene kernel oil during 32
hours of heating process at 170 ° C. Mean + SD
within a column with the same letters are not
significantly different at P<0.05.
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Fig S Effect of refining process on the trend of
conjugated diene value changes of Bene kernel oil
during 32 hours of heating process at 170 ° C.
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In the present study, the effect of chemical refining process on the oxidative
stability of Bene kernel oil during 32 hours of thermal process at 170 °© C was
investigated. Examination of fatty acid structure showed that the amount of trans
fatty acid was very small after the thermal process. The trend of changes in
tocopherol and polyphenolic compounds during the heating process was different
from other studies. The rate of tocopherol changes increased at the end of the
thermal process in crude, degummed and neutralized oils and decreased in
bleached and deodorized oils. The reason for the increase in tocopherols was
related to their regeneration process. Also, the amount of polyphenolic compounds
after the thermal process compared to the zero moment was largely in line with
tocopherol changes. The reason for the increase in phenolic compounds was
related to the breakdown of these compounds and their becoming simpler
compounds. Examination of oxidation stability tests (conjugated diene vlue and p-
anisidine value) also showed that crude kernel oil was the most stable sample,
followed by degummed, neutralized, deodorized and bleached oils, respectively.
The reason that the decolorization step caused the lowest oxidative stability in
Bene kernel oil can be attributed to the greatest reduction in the amount of
tocopherol compounds in this oil sample compared to the zero moment. Also, the
trend of changes in antioxidant activity was largely consistent with changes in
antioxidant compounds.
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