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Ohmic heating assisted extraction improves the concentrations of phytochemicals
in rice bran oil and unsaponifiable matter
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The impact of ohmic heating-assisted solvent extraction (OHM-AE) of oil and unsaponifiable 
matter (USM) from rice bran was investigated for different concentrations of tocols and 
y-oryzanol. Rice bran samples with moisture contents (MC) of 30% and 40% were ohmically- 
treated with three levels of electric field strength (E) at 100,150 and 200 v/cm  prior to extraction 
of rice bran oil and บ SM. Oil and บ SM prepared by conventional methods (CM) were included 
as controls. OHM-AE increased the concentration of phytochemicals and antioxidant activity 
of both rice bran oil and USM. The highest concentrations of y-tocopherol, y-tocotrienol, 
y-oryzanol and total phenolic content in the oil and USM were observed in the bran with 30% 
MC (extracted by OHM-AE at 150 and 200 v/cm ), and the bran with 40% MC (extracted 
at 100, 150, and 200 v/cm). Similarly, OHM-AE under these conditions yielded higher oil 
recovery with stronger antioxidant activity than the CM method. Tins suggested that OHM-AE 
could be an effective method to extract rice bran, offering both increased oil yield and high 
concentration of phytochemicals. © All Rights Reserved

Introduction
Rice bran is an inexpensive source of healthy 

edible oils, containing valuable bioactive compounds 
including tocols (tocopherols and tocotrienols), 
and y-oryzanol (Loypimai et al., 2009; 2015). 
Epidemiological studies reported that tocols have 
shown protective effect on certain types of cancer, 
cardiovascular diseases and other chronic illnesses 
(Shahidi and de Camargo, 2016). Similarly, 
y-oryzanol, a mixture of triterpene alcohols and 
phytosterols esterified with ferulic acid and unique 
to rice bran, has biological and physiological abilities 
such as serum cholesterol reduction, and anti
oxidative and anti-carcinogenic properties which 
attenuate allergic inflammations (Lerma-Garcia etal., 
2009; Farhoosh et al., 2011; Nagasaka et al., 2011). 
Tocols are mostly distributed in unsaponifiable matter 
(USM). The content and composition of USM for 
rice bran oil were determined at 0.96% phytosterols, 
0.51% 4-methyl sterols, 0.52% triterpene alcohols,

and 0.61% nonpolar components by Gopala Krishna 
etal. (2003). Thus, USM is considered a rich source of 
valuable bioactive compounds. However, the content 
of bioactive compounds in USM mainly depends on 
the quality of the raw rice bran material. One critical 
problem regarding the handling of raw rice bran is the 
rapid deterioration of fat due to enzymatic hydrolysis 
by lipase, lipoxygenase and lipid oxidation. As a 
result, the bran contains high free fatty acids (FFAs) 
and has an undesirable flavour (Uoypimai etal.., 2009; 
Patil et al., 2016). Hence, improved procedures are 
required to avoid fat deterioration and degradation of 
valuable bioactive compounds in the rice bran prior 
to the extraction process. Steaming is generally used 
to destroy enzymes and, therefore, stabilise the rice 
bran (Juliano, 1985; Uoypimai etal., 2009). However, 
this process involves heat transfer by conduction and 
convection (Uoypimai et al., 2009), resulting in the 
breakdown of thermally sensitive compounds in 
the bran. Therefore, a rice bran extraction method 
offering high oil yield while maintaining bioactive 
substances needs to be developed.
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