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ABSTRACT 
In view of growing demand on vegetable oils in Egypt. Therefore, great care must be taken to find a 
new edible oil sources from non-traditional oil crops has a great interest. The present investigation was 
aimed to characterize rice bran oil from some Egyptian rice varieties, namely Giza 178, Giza 179, Giza 
182, Sakha 101 and Sakha 104. The investigated chemical composition of rice bran for these varieties 
were found to be oil, protein, fiber and ash contents in the ranges of 21.46 to 24.26, 16.36 to 16.95, 
14.37 to 15.33 and 8.81 to 9.26%, respectively. Physicochemical parameters of the hexane-extracted 
crude rice bran oils were found to be as follow: specific gravity 25oC (0.9151 to 0.9237), refractive 
index 25ºC (1.4581 to 1.4587), acid value (2.096 to 3.02%), peroxide values (1.52 to 1.97 meq O2/Kg), 
iodine value (108.41 to 113.04 gI/100g), saponification value ( 181.15 to 189.27 mg KOH/g oil), 
unsaponifiable matter (3.27 to 3.63 %) and gamma –oryzanol  (1.10  to 1.52 %). Furthermore, rice bran 
oils of selected varieties were possesses fatty acid profile with three fatty acids namely oleic, linoleic 
and palmitic acids present more than 90% of the fatty acids. In general, rice bran oil has several 
physiochemical, compositional and nutritional properties similar to those of traditional vegetable oils; 
which allow using rice bran oil as an important ingredient of human diet. In addition, the high level of 
natural antioxidants especially gamma- oryzanol improves the oxidative stability of rice bran oil. 
 
Keywords: Giza 178, Giza 179, Giza 182, Sakha 101 and Sakha 104, Rice bran oil, Fatty acids, gamma- 
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Introduction 
       Rice (Oryza sativa L.) is considered the second main cereal crop and staple nourishment of half of 
the total populace in terms of global production 740.96 million tons of rough rice in 2014 (FAO/UN, 
2016). Meanwhile In 2014, the production of rice in Egypt was 6.00 million Tons. Egypt recorded the 
second yield in the world (3.86 tons/Ac) per Year during the years 2010–2014 (FAO/UN, 2016).    Rice 
bran is an inexpensive by-product of raw rice (Oryza sativa L.), which is widely cultivated in many 
countries all over the world (Sumantha et al., 2006). The global production of paddy rice in 2014 was 
over 738 million metric tons (MMT), which provides approximately 70 MMT of bran (FAO, 2014). 
    Rice bran is an inexpensive by-product of raw rice (Oryza sativa L.), which is widely cultivated in 
many countries all over the world (Sumantha et al., 2006). The global production of paddy rice in 2014 
was over 738 million metric tons (MMT), which provides approximately 70 MMT of bran (FAO, 2014). 

Rice bran is a major by-product of rice milling process accounting for 5–10% of milled rice. It is 
a good source of protein, fat, crude fiber, carbohydrates, vitamins, minerals, essential unsaturated fatty 
acids and phenolics (Saenjum et al., 2012). 

Rice bran oil is usually used as an excellent cooking medium because of its nutritional superiority, 
abundant micronutrients longer shelf-life as well as stability at higher temperature, better taste flavor to 
food items. The amount of rice bran components differs as a function of rice type, climatic conditions, 
storage conditions, rice bran stabilization, and processing methods (Amarasinghe and Gangodavilage, 
2004). In addition, it typically contains 88-89 percent neutral lipids, 3-4 percent waxes, 2-4 percent free 
fatty acids and approximately 4 percent unsaponifiables (Kim et al., 1999).  

Rice bran can’t be used as a food component because of the instability that takes place during 
storage. This instability is referring to the lipases enzyme activity present in outer layers of the rice 
kernel which in true is responsible for the hydrolysis of triglycerides yielding glycerol and free fatty 
acids. On the side, lipoxygenase and peroxidase are also the key enzymes responsible for the decadence 
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of rice bran (Orthoefer, 2005). Rice bran is rich in lipids and intense lipase activity in the presence of 
endogenous lipoxygenase causes rapid deterioration of these lipids by rancification (Paucar-Menacho 
et al., 2007). However, utilization of rice bran oil is limited due to its enzymatic activity after rice 
dehulling. Because of this rice lipid susceptibility, the commercial use of rice bran requires enzymatic 
inactivation immediately after bran separation processing to avoid fatty acid liberation, extend its shelf 
life and allow its commercialization for human consumptions (Wada, 2001).  

Rice bran oil is a standout among the most healthy and nutritious edible oils. The fatty acid profile 
of rice bran oil reveals approximately 19% saturated (palmitic acid), 42% monounsaturated (oleic acid) 
and 39% polyunsaturated (linoleic acid) (Mezouari et al., 2006). Rice bran crude oil is reported for its 
untraditional elevated content of unsaponifiable matter comparing with other vegetable oils. Refined 
rice bran oil and crude one may contain 1.5-2.6% and 5% of unsaponifiable matter, respectively, while 
the unsaponifiable content of many common oilseed oils is normally reached 0.4- 0.6% (Rong et al., 
1997). The estimated production of rice bran oil in Egypt can be worked out to be 150 thousand tons 
produced from 6 million tons rice annually. This will enhance decreasing the gap between demand and 
availability of local edible oils (FAO/UN, 2016). So, the present investigation was designed for the 
analytical characterization of rice bran and rice bran oil from Egyptian rice varieties namely Giza 178, 
Giza 179, Giza 182, Sakha 101 and Sakha 104.  
 
Materials and Methods 
 
1. Materials: 

Rice bran samples were used as a by-product from the milling of five varieties of Egyptian rice 
(Oryza sativa L.) namely (Giza 178, Giza 179, Giza 182, Sakha 101 and Sakha 104) that considered 
popular short grain Japonica cultivars for consumption in Egypt. Rice bran samples were obtained from 
Rice Research and Training Center (RRTC) at Sakha, Kafrelsheikh Governorate, Egypt. Other 
chemicals substances had been of analytical reagent grade were purchased from El- Gomhorea 
Company for Chemicals and Drugs, Tanta, Egypt.  
 
2. Methods: 
2.1. Processing of rice bran: 

Different substances like husk may be present in the bran. Hence, the full fatted raw bran was 
sieved through 60-mesh strainer which removes husk the samples thus obtained was free from 
impurities. 

 
2.2. Stabilization of rice bran: 

Rice bran samples were immediately stabilized after milling process by autoclave under 
atmospheric pressure at 120°C for 10 min. according to the method described by Rosniyana et al. 
(2009). Finally bran samples were stored in dark condition at -10°C in water insusceptible containers 
until further analyses.  

 
2.3. Extraction of rice bran oils:- 

Rice bran oil was extracted according to the method described by Kahlon, et al. (1992). 
 

3. Rice bran analysis:- 
3.1. Determination of gross chemical composition:- 

Moisture, oil content, crude protein (N × 5.95), ash and crude fiber contents were performed 
according to A.O.A.C. (2005). Available carbohydrates were determined by difference.  
Minerals contents (Ca, Mg, Fe, Cu, Zn, and Mn) were determined according to the methods outlined in 
A.O.A.C. (2005) using atomic absorption spectrophotometer (Perkin Elmer Model 4100 ZL), while (Na 
and K) were determined using flame photometer. On the other hand, phosphorus was determined by 
ascorbic acid technique using the colorimetric method. 
 
3.2. Determination of Physical and Chemical Properties of Extracted Oils: 

Refractive index, Specific gravity, acid value, peroxide value, iodine value, saponification value 
and unsaponifiable matters of rice bran oils were determined according the methods of A.O.A.C. (2005) 
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and γ-oryzanol content of rice bran oil samples was estimated spectrophotometrically by determining 
the UV absorption at 315 nm in a 10-mL quartz cell of a solution in petroleum ether (60-80 °C) and 
using specific extinction coefficient =358.9, which described by Seetharamaiah and Prabakar (1986).  

 
3.3. Determination of Fatty acids composition of rice bran oil samples: 

The methyl esters were prepared using benzene: methanol: concentrated sulfuric acid (10:86:4) 
and the methylation process was carried out for one hour at 80-90 ºC according to Stahl (1967). 
Identification of the fatty acid methyl esters were performed by GLC A pye unic'am gas-liquid 
chromatography (model 4550) equipped with a flame ionization detector and coiled glass Colum (1.6m 
× 4mm) packed with 10% PEGA (polyethylene glycol adipate) supported on chromocarb W-AW 100-
200 mesh. (1-1.5 ml) of samples were injected to the column using a Hamilton micro syringe. Gas 
chromatographic conditions used for isothermal analysis were column temperature (190 ºC), Flow rates: 
Hydrogen 33ml/min. nitrogen 30 ml/min. and air 330ml/min. Peak areas were measured using 
spectophysic integrator A.O.A.C (2005). 

 
3.4. Determination of total tocopherol content: 

The total tocopherol content in oils was determined according to the method of Wong et al. 
(1988). 

 
3.5. Oxidative stability (Rancimat): 

The oxidative stability was estimated by measuring the oxidation induction time, on a Rancimat 
apparatus (Metrohm CH series 679). Air flow (20L/h) was bubbled through the oil (5.0gm) heated at 
100 ˚C ± 2 ˚C, with the volatile compounds being collected in water, and the increasing water 
continually measured. The time taken to reach the conductivity inflection was recorded Farhoosh 
(2007). 

 
Statistical analysis:  

Statistical analyses were done using SPSS software (version 16.0) and Duncan’s range tests were 
used for compare means, one-way ANOVA at P < 0.05. 

 
Results and discussions 
 
1. Proximate chemical composition of stabilized rice bran: 

There are many factors affecting the chemical composition of rice bran such as the variety of 
rice; variation in organic compounds of the soil; fertilizers applied; climatic and environmental factor; 
degree of milling and the used treatments, (Orthoefer, 2005). 

Chemical compositions of stabilized rice bran varieties were determined and the results are 
tabulated in Table (1). Results indicate that the values for moisture content in selected varieties rice 
bran samples were significantly different (P< 0.05). Stabilized variety Sakha 101 rice bran has the 
highest moisture content (8.87%). These obtained results are in accordance with those from (Da Silva 
et al., 2006 and Thanonkaew et al., 2012 and Sahar Abd El-Hady, 2013). Furthermore moisture 
content plays a great role during the storage (Amorim et al., 2004). It could also be seen from Table 
(1) that, the crude protein of stabilized rice bran variety Giza 179 contain the highest content of crud 
protein which was (17.38%) followed by stabilized rice bran variety Giza178 which recorded 
(16.95%) while the lowest value of crud protein was (16.36%) for stabilized rice bran variety Giza 
182. These results are in line with those (Bagchi et al., 2014 and Elizabeth et al., 2017). 

Results also from the same table showed that, the oil content ranged from 21.46 to 24.26%. The 
stabilized rice bran varieties Sakha 104 and Giza 182 have significantly higher levels (P< 0.05) of oil 
content (24.26 and 23.22 %, respectively) than those of stabilized rice bran varieties Sakha 101 and 
Giza 179 (23.07 and 22.79 %, respectively), while stabilized rice bran variety of Giza178 had the 
lowest oil content (21.46 %). Significant varietal effect on oil content of rice bran as observed here is 
also reported by, Goffman et al. (2003) who investigated the crude oil content of 204 rice varieties. 
They mentioned that, the genotype and environment (year) significantly affected oil content which 
extended from 17.0 to 27.5%. 
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Data in (Table 1) show that, stabilized rice bran varieties contain (8.81 to 9.26%) ash content, 
and (35.46 to 37.45 %) available carbohydrates. In addition, Stabilized variety Giza178 rice bran has 
the highest crude fiber content (15.33 %). The present findings are found to be similar to the reports 
of (Sahar Abd El-Hady 2013; Bagchi et al., 2014; Mohammed et al., 2014 and Sangle et al., 2016). 
 
Table 1: Gross chemical composition (%) of stabilized rice bran from some Egyptian rice varieties 

(g/100g on dry weight basis) 

Chemical composition 
Rice bran varieties 

Giza178  Giza 179 Giza 182 Sakha 101 Sakha104 
Moisture 8.48b±022 7.31d±034 8.47b±0.8 8.87a±0.98 7.75c±0.19 
Crude Protein 16.95b±0.21 17.38a±0.18 16.36c±0.19 16.56c±0.0.8 16.54c±0.32 
Oil content 21.46d±0.07 22.79c±0.18 23.22b±0.15 23.07bc±0.19 24.26a±0.17 
Ash 8.81c±0.15 9.26a±0.07 8.96bc±0.08 8.88bc±0.1 9.03b±0.13 
Crude fiber 15.33a±0.18 15.11a±0.14 14.50b±0.23 14.95a±0.33 14.37b±0.1 
*Available Carbohydrates 37.45a±0.24 35.46c±0.16 36.96ab±0.39 36.54b±0.19 35.80c±0.79 

Each value is an average of three determinations± standard deviation. 
Each value followed by the same letter in Rows are not significantly different at P ≤ 0.05. 
  * Available Carbohydrate was calculated by difference. 

 
2. Minerals content (mg/100g) of rice bran: 

The mineral composition of rice grain depends considerably on the availability of soil nutrients 
during crop growth and generally present in higher levels in the bran layer of rice kernel (Juliano and 
Bechtel, 1985 and Sangle et al., 2016). In addition, Luh et al. (1991) reported that the content of 
minerals in rice bran reflects the rice variety, degree of milling and growing environment. 

Rice bran is a good source of minerals (Table 2) which are present in varied amounts. The major 
mineral in rice bran varieties were phosphorus and potassium which ranged from 850 to 990 and 782 
to 910 mg/100g samples, respectively. Stabilized variety Giza 179 rice bran had the highest amount 
of phosphorus (990 mg/100g). Stabilized variety Giza178 rice bran had the highest amount of 
potassium (910 mg/100g). Note, potassium is the principle salts of phytin, and located in globoids in 
the aleurone protein bodies (Thompson and Weber, 1981). Results also from the same table showed 
that, the levels of magnesium in the bran ranged from 118.65 to 142.66 mg/100g. The levels of calcium 
in the bran ranged from 26.77 to 35.86 mg/100g rice bran sample. The highest calcium content was 
observed in variety Giza 179 rice bran 35.86 mg/100g. Furthermore, variety Giza 179 rice bran 
significantly higher sodium content than other varieties rice bran. Apparent also from the same table 
that, stabilized variety Giza 182 rice bran significantly higher manganese and zinc contents than other 
varieties rice bran, while variety Sakha 104 rice bran significantly higher iron and copper contents than 
other varieties rice bran. The present findings are found to be similar to the reports (Rosniyana et al., 
2009 and Mohammed et al., 2014).  
 
Table 2: Minerals content (mg /100g) of stabilized rice bran from some Egyptian rice Varieties 

Minerals Giza178  Giza 179 Giza 182 Sakha 101 Sakha 104 
Phosphorus  (P) 980b±10.0 990a±10.0 950c±10.0 890d±10.0 850e±10.0 
Potassium  (K) 910a±10.0 800d±10.0 851c±10.0 782e±10.0 901b±10.0 
Magnesium  (Mg) 131.17c±3.99 133.47bc±3.0 118.65d±2.0 138.22ab±1.67 142.66a±1.76 
Calcium  (Ca) 31.72bc±1.02 34.86a±1.11 26.77d±0.96 30.64c±1.11 33.25ab±2.07 
Sodium  (Na) 5.74b±0.95 6.87a±0.26 5.62b±0.21 6.78a±0.95 6.75a±0.20 
Manganese  (Mn) 5.03a±0.18 4.56b±0.12 5.13a±0,10 4.61b±0.09 4.96a±0.22 
Zinc  (Zn) 3.05b±0.11 3.13b±0.10 3.96a±0.31 3.85a±0.16 3.29b±0.19 
Iron  (Fe) 6.81cd±0.10 6.97c±0.18 6.65d±0.19 7.44b±0.19 8.36a±0.09 
Copper  (Cu) 0.79ab±0.07 0.68b±0.16 0.79ab±0.06 0.86ab±0.04 0.91a±0.09 

Each value is an average of three determinations± standard deviation. 
Each value followed by the same letter in Rows are not significantly different at P ≤ 0.05. 

 
3. Some physicochemical characteristics of rice bran oil: 

The physicochemical characteristics of rice bran oil for the study varieties were achieved using 
the common parameters. The results presented in Table (3), indicate that, the physicochemical 
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characteristics of crude rice bran oil for varieties varied in middling range. Refractive index is one of 
the important physical parameter which used in the identification of fat and oils; it could be used for 
estimation of the degree of saturation of oils. The results in Table (3) showed that, refractive index of 
rice bran oil variety samples ranged from 1.4581 to 1.4587. These results are in accordance with that 
obtained by Pooja et al. (2004) and Kawase et al. (2010). The specific gravity of rice bran oil samples 
ranged from 0.9151 to 0.9237. These results are generally agreed with those recorded by Anwar et al. 
(2005), who found that the specific gravity of the crude oil of four varieties of rice bran viz. Super 
Kernel, 386, 385 and Basmati, was 0 .919, 0.913, 0 .910 and 0.909, respectively .Generally, either 
unsaturation degree of the fatty acid chains increase or increase in chain length of the fatty acids tend 
to increase the specific gravity (Iqbal and Mido, 2005). 

The acid value of crude oil extracted from rice bran samples were significantly different at P< 
0.05 and ranged from 2.096 to 3.02%. Meanwhile, the acid value of Sakha 104 crude rice bran oil was 
lower (2.096 mg of KOH/g). Acid value reflects the degree of oil hydrolysis and the amount of FFAs 
in the sample. Higher values indicate undesirable changes as it not only results in greater refining losses 
but also increases susceptibility of oils to rancidity. Previously, it has been reported that, the rice bran 
and the rice brain oil with more than 5 % and 10 % free fatty acids respectively, are considered 
unsuitable for human utilization (Ramezanzadeh et al., 1999). 
 
Table 3: Some physical and chemical properties of crude rice bran oil from some Egyptian rice varieties 

(dry weight basis)* 
Parameters Giza178  Giza 179 Giza 182 Sakha 101 Sakha 104 
Refractive index 
(25ºC) 

1.4587a±0.0003 1.4583ab±0.0003 1.4586ab±0.0003 1.4581b±0.0002 1.4582ab±0.0004 

Specific gravity 
(25ºC) 

0.9151b±0.0004 0.9157b±0.0004 0.9162b±0.0004 0.9234a±0.0023 0.9237a±0.0019 

Acid value (%) 2.852c±0.93 2.312b±0.11 2.383b±0.46 3.02d±0.26 2.096a±0.49 

Peroxide value 
(meq/kg oil) 

1.77abc±0.20 1.63cd±0.19 1.52d±0.09 1.84ab±0.09 1.97a±0.14 

Iodin value 
(gI/100g oil) 

113.04a±0.45 111.62b±0.77 111.95b±0.65 108.41c±0.63 109.03c±0.39 

Saponification value 
(mg KOH/g oil) 

186.26ab±1.09 184.52ab±3.34 181.15c±3.97 189.27a±4.49 188.09a±3.02 

Unsaponifiable 
matter (%) 

3.61a±0.18 3.54a±0.11 3.27b±0.14 3.63a±0.09 3.62a±0.15 

γ-Oryzanol (%) 1.31bc±0.09 1.10d±0.08 1.19cd±0.06 1.52a±0,05 1.39b±0.07 

Tocopherols 
[mg/100 g] 

32.01d ± 1.11 37.16c ± 1.15 22.96e ± 1.24 40.13b ± 1.17 43.42a ± 1.21 

Oxidative Stability 
[hr] 

7.5  ± 1.35ab 8.5  ± 1.40ab 6.30 b ± 1.45 10.05a ± 1.35 9.10a  ± 1.05 

Each value is an average of three determinations± standard deviation. 
Each value followed by the same letter in Rows are not significantly different at P ≤ 0.05. 

 
Peroxide values of crude oil extracted from rice bran varieties were significantly different at P< 

0.05 and ranged from 1.52 to 1.97 meq O2/Kg. The peroxide values of crude rice bran oil samples are 
close to the recommended value since, it has been reported that peroxide values of freshly extracted oils 
should be below 10 meq O2/kg and that the taste of rancid oil appeared clearly when peroxide values 
were between 20- 40 meq O2/kg (A.O.A.C., 2005). Similar trend has been registered by Al-Okbi et al. 
(2014), who reported a range from 3.0 to 4.5 meq O2/kg for crude rice bran oil was extracted by n-
hexane and by supercritical CO2 extraction while lower peroxide values ranged from 1.50- 3.00 meq 
O2/kg of crude rice bran oil was observed by Anwar et al. (2005). The iodine value also indicates the 
stability of oil towards oxidation. It is observed, higher the iodine value, greater the degree of 
unsaturation. It is evident from the results Table (3) the iodine value of crude rice bran oil varieties were 
significantly different at P< 0.05 and ranged from 108.41 to 113.04 gI/100g for varieties of Sakha 101 
and Giza178, respectively. The five oil varieties differed significantly in their refractive index and 
iodine values due to the significant variation in their fatty acid composition (Table 4). These results are 
comparable with these reported by Anwar et al. (2005) and Sahar Abd El-Hady (2013). Saponification 
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value reflects the average molecular weight of the fatty acids existing in oil. The oil with low average 
molecular weight of fatty acids has a higher saponification value. The obtained results (Table 3) 
indicated that, saponification value of crude rice bran oil varieties were ranged from 181.15 to 189.27 
mg KOH/g oil, while the saponification value of Giza 182 crude rice bran oil was lower (181.15 mg 
KOH/g). These results are in line with those obtained by Orthoefer (2005). These values were lower 
than those found by Ghatak and Panchal (2010), they found the saponification value of crude rice bran 
oil was 193.54 mg KOH/g oil. Addition, unsaponifiable matter includes hydrocarbons, sterols, vitamins 
and pigments, usually play an important role in the oil stability. It is obvious from the same Table (3) 
showed that unsaponifiable matter of rice bran oil varieties were ranged from 3.27 to 3.63 %.  The 
results of unsaponifiable matter were in accordance with those reported by Orthoefer (2005). These 
values were lower than those found by Anwar et al. (2005), who reported that the range of 
unsaponifiable matter of four varieties of rice bran oil were 4.98- 6.15%. The difference between our 
results obtained and the findings of the literature can depend on the variety of plants, climate condition 
of seasons and soil type (Oomah et al., 1992). Rice bran oil is known for the quality of oryzanol found 
in it and the possible benefits obtained as act potential antioxidant agent (Shin et al., 1997). It can be 
seen from the Table (3) that, Gamma–Oryzanol contents in the crude rice bran oil varieties were ranged 
from 1.10 % for variety Giza 179 to 1.52 % for variety Sakha 101. There is significant difference in 
gamma–oryzanol content among the selected varieties. However, gamma–oryzanol is absent in other 
vegetable oils. These results are in a harmony with the finding of Patel and Naik (2004) and Sanghi and 
Tiwle (2015). They investigated the gamma- oryzanol content of bran oil from Indian rice varieties 
which ranged from 1.63 to 2.72%. Generally, the content of oryzanol decreases with frying time when 
rice bran oil is used as a frying medium. Shin et al. (1997) found that, during thermal oxidation, oryzanol 
(Gamma) functions as an antioxidant in the oil but is lost.  

  
4. Total tocopherol content:  

Tocopherol commonly known as vitamin E is natural antioxidants that inherently present in oils. 
These essential constituents mainly protect the oils by acting as a radical scavenger to decelerate the 
propagation phases of oxidative degradation (Sanchez-Muniz, et al., 2007). The results presented in 
Table (3), indicate that the total tocopherols content of crude rice bran oils for varieties were 
significantly ranged from 22.96 for variety Giza 182 to 43.42 mg/100 g oil for variety Sakha 104, with 
observing the varieties of Sakha 104 and Sakha 101 had significantly (P< 0.05) higher tocopherol 
content (43.42 and 40.13 mg/100 g oil, respectively) than the varieties of Giza178, Giza179 and 
Giza182 (32.01, 37.16 and 22.96 mg/100 g oil, respectively). These variations in the total content of 
tocopherol may be due to differences in variety. About 0.40, 0.22, and 0.43 mg/g of total tocopherol 
content in three rice bran oil varieties of CBlR, MRR, and SBrR, respectively were recorded in hexane 
extracts (Pengkumsri et al., 2015). 

 
5. Oil Stability: 

Oxidative stability is an expression which explores the time taken for oil to resist oxidation at 
elevated temperatures (Mathaus, 2006). The results presented in Table (3), indicate that the highest 
significantly (P< 0.05) oxidative stability (hr) of crude rice bran oils for varieties was variety Sakha 101 
(10.05 hr) followed by (P< 0.05) varieties Sakha 104 (9.10 hr),  Giza179 (8.50 hr) and Giza178, while 
variety Giza182  had the lowest (P< 0.05) oxidative stability (6.30 hr). The higher induction period of 
crude rice bran oil can be explained by its higher content of minor compounds, such as natural 
antioxidants (γ-Oryzanol and Tocopherols). These results were in harmony with that recorded by 
Mezouari and Eichner (2007) who found that the induction period of crude rice bran oil was 9.10 hr 
with the temperature was set at 120 °C and air flow rate  at 20 L/h 
 
6. Fatty acids composition (weight %) of rice bran oil: 

Fatty acid composition is of prime importance while studying the composition, nutritional quality 
and oxidative stability of lipids in any product, intended for food use.  

Results presented in Table (4) show the fatty acids composition of rice bran oil extracted from 
stabilized varieties rice bran. Oleic acid (C18:1), linoleic acid (C18:2), and palmitic acid (C16:0) are 
dominant fatty acids in stabilized rice bran oil which were in the ranges of 41.22 - 44.18; 27.78 - 31.29 
and 18.84 - 21.08 %, respectively. The concentration of major fatty acids, C18:1,C18:2, and C16:0 of 
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the investigated rice bran oils was generally agreed with those obtained by Goffman et al., (2003), 
studied the fatty acid composition of 204 rice varieties and found that, the main fatty acids in rice bran 
oil were palmitic, oleic, and linoleic acids, which were in the ranges of 13.9 – 22.1, 35.9 – 49.2, and 
27.3 – 41.0%, respectively. The level of these fatty acids depends on the variety and the location of the 
rice (Saunders, 1990 and Gupta, 1989). Apparent also from the same table that, stabilized variety Sakha 
104 rice bran had the highest content of oleic acid (44.18%) followed by variety Giza178 rice bran 
(43.16%), while the lowest of variety Giza 179 (41.22%). The stabilized variety Giza 182 rice bran had 
the highest content of linoleic acid (31.29%), followed by variety Giza 179 rice bran (30.58%), while 
the lowest of variety Sakha 104 (27.78%). The stabilized variety Giza 179 rice bran had the highest 
content of linolenic acid (2.26%), followed by variety Giza178 rice bran (2.20%), while the lowest of 
variety Sakha 104 (1.42%). The same table (4) illustrated that highest palmitic and stearic acids were 
21.08 and 2.10% for varieties of Sakha 101 and Sakha 104, respectively followed by 21.04 and 2.07% 
for variety of Giza 179. The fatty acid profile of rice bran oil is nearly comparable to that of peanut oil, 
but slightly higher in saturation level than that of soybean oil. Therefore rice bran oil is closely suitable 
for general frying and cooking applications (McCaskill and Zhang, 1999). 

 
Table 4: Fatty acids profile of stabilized crud rice bran oil from some Egyptian rice varieties 

Fatty acid Giza178 Giza 179 Giza 182 Sakha 101 Sakha 104 
Myristic       C14:0 0.59 0.47 0.48 0.67 0.63 
Palmitic        C16:0 19.88 21.04 18.84 21.08 20.85 
Palmitoleic   C16:1 0.42 0.55 0.35 0.61 0.49 
Stearic          C18:0 1.81 2.07 1.63 2.01 2.10 
Oleic              C18:1 43.16 41.22 42.86 41.62 44.18 
Linoleic          C18:2 29.45 30.58 31.29 30.18 27.78 
Linolenic        C18:3 2.20 2.26 1.91 1.72 1.42 
Arachidic        C20:0 0.57 0.71 0.69 1.07 0.57 
Eicosenoic       C20:1 1.92 1.10 1.95 1.04 1.98 
TSFA % 22.85 23.29 21.64 24.83 24.15 
TUSFA % 77.15 76.71 78.36 75.17 75.85 

TSFA = Total saturated fatty acids, TUSFA = Total unsaturated fatty acids 

 
Furthermore, the highest total saturated fatty acids in rice bran variety of Sakha 101 (24.83%) 

followed by Sakha 104 (24.15%), while the lowest rice bran variety of Giza 182 (21.64%). In contrast, 
the highest total unsaturated fatty acids in rice bran variety of Giza 182 (78.36%) followed by Giza178 
(77.15%), while the lowest rice bran variety of Sakha 101 (75.17%). The high amounts of unsaturated 
fatty acids, especially essential fatty acids, lead to increase the nutritional values of rice bran oil. The 
results of the present study agree with those obtained by Shahat and Samiha El-Sayed (2003), Sahar 
Abd El-Hady (2013) and El-Sayed (2015). 
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