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Table 1- Composition of fatty acids in rice bran oil

Fatty Acid W (%)
Myristic Acid (C14) 2.0
Palmitic Acid (C16) 12-17.3
Stearic Acid (C18) 18-2.6

Avrachidic Acid (C20) 0.5
Behinic Acid (C22) 0.5
Lignoceric Acid (C24) 0.7
Oleic Acid (C18:1) 41-45.6
Linoleic Acid (C18:2) 27.6 -36.7
Linolenic Acid (C18:3) trivial
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Table 2 Means comparison of temperature effect on fatty acids of rice bran oil. C14: Myristic Acid, C16: Palmitic Acid,
C18: Stearic Acid, C18:1: Oleic Acid, C18:2: Linoleic Acid, C18:3: Linolenic Acid, C:20: Arachidic Acid, C20:1: Gadoleic

Acid
Treatment CiO: %2 C18:3 C18:2 C18:1 C18 C16 Cl4
Control 1280 9% 168 3418 4263 308 16.36° 0.59¢
Treatment 8¢
Extrusion in , 1.0 b b b b b b
120°C 1.19 5b 1.28 32.87 41.02 3.94 18.2 099
Extrusion in . 13 . . . a a a
140°C 0.76 12 1.19 32.17 40.4 4.21 18.92 1.27

Means in the same column with different letters differ significantly at 0.05 probability level according to DMRT
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Table 3- Means comparison of variety effect on fatty acids
Stearic Acid, C18:1: Oleic Acid, C18:2: Linoleic Acid, C18:

of rice bran oil. C14: Myristic Acid, C16: Palmitic Acid, C18:
3: Linolenic Acid, C20: Arachidic Acid, C20:1: Gadoleic Acid

Variety  C20:1 C20 C18:3 C18:2 C18:1 C18 C16 C14
Tarom 0.59° 0.88° 1.572 31.51° 42.682 3.53° 18.352 0.85°
Khazar 0.682 1.142 1.19° 34.642 40.01° 3.962 17.30° 1.052

Means in the same column with different letters differ significantly at 0.05 probability level according to DMRT
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Table 4- Effect of different temperature on quality characteristics of rice bran oil

Treatment Wax Content Anisidine lodine Peroxide Free Fatty Acid
(%) Value Value Value (%)
b b 110.85 b a
Control Treatment 2.3+0.15 3.57+0.25 0.242 0.14 +0.002 0.055 + 0.0003
L o b b 110.11 + b
Extrusion in 120°C 226024 3.62+£0.32 028b 0.14+ 0.003 0.055 £ 0.00022
L o 109.76 £ b
Extrusion in 140°C 5.62+0.36°2 5.65+0.4772 0.32¢ 0.15+0.0022@  0.054 £ 0.0002
Means in the same column with different letters differ significantly at 0.05 probability level according to DMRT
TR oo 09y M BB (S92 E95 P n ke dmslile - 0 Jou
Table 5- Means comparison of variety effect on qualitative characteristics of rice bran oil
. Wax Content Anisidine . . Free Fatty
Variety (%) Value lodine Value Peroxide Value Acid (%)
b b
Tarom 917 +0.08 4.63x0.12 109.21 +0.25 0.13+0.012 0.045 + 0.005 b
a a
Khazar 237 +0.06 2 490 +0.15 111.24+0.32 0.16 +0.018 0.065 + 0.002 2

a

Means in the same column with different letters differ significantly at 0.05 probability level according to DMRT
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Fig 1 - Changes in Non-Saponifiable compounds in Tarom and Khazar oil bran of rice samples before and after

extrusion process at 120°C and 140°C, TO: No extrusion process (control treatment), T1: Extrusion at temperature of
120°C, T2: Extrusion at temperature of 140°C
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Fig ¥ - Changes in vy - oryzanol content in Tarom and Khazar oil bran of rice samples before and after extrusion process

at 120°C and 140°C, TO: No extrusion process (control treatment), T1: Extrusion at temperature of 120°C, T2: Extrusion
at temperature of 140°C
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Abstract

Rice bran is a by-product of the rice milling process and the outer layer of brown rice. In this study, rice
bran of Tarom and Khazar cultivars were placed in an extrusion machine at 120 and 140 ° C and 40 bar
pressure after 12 hours of grinding process, and then rice bran oil was extracted by using Hexane solvent. The
oil extracted from the bran was refined and the profile of fatty acids, peroxide value, free fatty acid, lodine
value, anisidine value and wax content of oil were measured. Oleic acid (0.55 to 1.40%), linoleic acid (38.92 to
43.67%) and palmitic acid (15.71 to 19.39%) were the three major fatty acids identified in rice bran oil and
extrusion treatment decreased the amount of unsaturated fatty acids and increased the amount of saturated fatty
acids. also, the free fatty acid of Khazar rice bran oil was higher than Tarom. There was no difference in free
fatty acids amount, peroxide value, anisidine value and wax content of the oil between untreated samples and
extruded samples in 120 ° but lodine value decreased after extrusion treatment. The content of non-
Saponifiable compounds, y- oryzanol, red and blue color parameters decreased and yellow color parameter
increased. Furthermore, extrusion in 140 ° C increased peroxide value, anisidine value and wax content but
decreased iodine value and free fatty acid content of the oil. As the results showed, using extrusion treatment
in120 ° C had no unfavorable effects on oil qualitative characteristics so it is suggested for pretreatment of rice
bran.

Key words: Extrusion, Oil extraction, Qualitative characteristics, Rice bran, Rice bran oil.

http://doi: 10.22092/fooder.2024.363337.1373  Mail: mahdibahri2010@yahoo.com  :Jgius s i

® © 2023,The Author(s). Published by Agricultural Engineering Research Institute. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/
BY

WY


http://doi/
http://doi/
mailto:mahdibahri2010@yahoo.co
http://aeri.ir/Main/Index.aspx
https://creativecommons.org/licenses/by/4.0/

