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Abstract 2 3 4 46 9

Gamma-oryzanol is bioactive component of rice bran oil (RBO) that has many beneficial
effects on human hea}th such as antioxidant properties, anti-inflammatory properties and blood
cholesterol lowering activities. The crude oil contains ~ 12,000-18,000 ppm of Y-oryzanol depending
on rice varieties, geographical origin and extraction method. However, most of Y-oryzanol is removed
from the oil into the soapstock with salt of free fatty acid during conventional alkali neutralization. The
aim of this research is to study the effect of alkali strength and amount of sodium hydroxide (NaOH) in
alkali neutralization between one- and two- steps on the loss of Y-oryzanol in crude RBO with different
initial free fatty acid (FFA) and having 0.3 % of residual FFA as standard.

In one-step neutralization, the 10-26 degree Baume ("Be) and 0.0030-0.2300 moles of sodium
hydroxide were used for neytralizing crude rice bran oil with different initial FFA. The results showed
that the optimum strength of NaOH for neutralizing 7.28, 14.46 and 20.33% initial FFA crude oil were
10, 18 and 24 °Be, respectively. The retention of Y-oryzanol in the oil were 67, 47 and 27% of initial
Y-oryzanol content, respectively. (These result were calculated from simple linear regression analysis

based on 0.3% residual FFA). The inverse correlation was observed between the retention of Y-oryzanol

in neutralized oils and initial FFA content of crude RBO, the higher initial FFA in crude oil caused the
greater losses of 'Y-oryzanol in neutralized oil.

Two-steps alkali neutralization was conducted by using 20.33% FFA with 17,152 ppm
Y-oryzanol crude oil. At first step, 26 °Be NaOH with 50, 60, 80, 90 and 100% of the actual required
NaOH content for neutralizing 13% FFA in the oil were used to neutralize crude oil and the residual
FFA of 11.09, 8.39, 5.08, 3.60 and 2.59% and 97.33, 95.33, 91.00, 90.67 and 81.00% of Y-oryzanol
were obtained respectively. These neutralized oils with 11.09, 8.39, 5.08, 3.60 and 2.59% FFAs were
then subjected to the second step of neutralization by using different molar of 16 “Be NaOH with actual
amount that required for removing all of the residual FFA in neutralized oils from step 1. The retention
of Y-oryzanol with 0.3% residual FFA in the neutralized oil were 50.33, 37.33, 42.00, 65.33 and
65.67 % of initial content. The alkali neutralization by treating with 100% NaOH in the first step gave
the highest retention of “Y-oryzanol (65% or 11,223 ppm).

The comparison between one-step and two-step neutralization of crude RBO, the amount of
NaOH required in two-step was less than in one-step neutralization (0.0535 mole compared to 0.1565
mole per 100 g of crude oil) and the higher retention of Y-oryzanol (65% compared to 52% of initial
content was obtained). Thus, the proposed of two-step alkali neutralization method may be useful for

high FFA crude rice bran oil neutralization and can reduce the Y-oryzanol loss.





