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Abstract. In the rice milling process, a byproduct obtained in the form of bran (8-12%) which 

is the epidermis. Rice bran contains 10-13% oil, with the content of unsaturated fatty acids are 

high (80 percent). One way to enhance the benefits of bran is to separate the oil to be used as 

cooking oil. The objective of this research was determining the optimum condition for 

producing rice bran oil by fermentation. 

Fifty grams of rice bran was added with 50 ml of warm water, then added yeast as the ratio 

(1:1:0.1; w: v: w), incubated during 21 hours. After the fermentation process completed, all the 

materials were added with 50% ethanol, filtered, then distilled. 

This research concluded that the optimum condition for producing the rice bran oil is  

fermented with bread yeast during 21 hours, which was 26.882 g of 50 g bran, 2.5 times better 

than the control (without yeast) which produce only 10 g of oil. Second oil gained was 24.913 

g of bran using tempeh yeast.  

 

Keywords: bread yeast, IR 64, rice bran oil, tape yeast, tempeh yeast. 

1 Introduction  

In the process of a rice mill grinder, a byproduct obtained in the form of bran 8-12% which 

is the cuticle. Besides these results actually have a use-value and economic well if handled 

with care to increase the value added in agro-industry system of rice in the countryside. Bran 

oil contains 10-13 percent achieved by the content of unsaturated fatty acids are high at 80%. 

Rice bran oil [synonyms: Rice oil; Oryza sativa L] means the oil derived from the layers 

around the endosperm of rice. Making process of rice bran oil still using conventional 

methods of solvent extraction, or heating such as by making the process of other cooking oil 

(for examples: palm oil, soybean oil, coconut oil) [3]. Although there is another way of 

provocation by the VCO used in the making, it is necessary to do the process of making rice 

bran oil by using services microorganisms especially yeast, so that the quality and quantity 

of rice bran oil obtained will be better [5]. 

Pure coconut oil processing performed by the Philippine community with traditional 

fermentation methods, the way fermented for 24-36 hours, and laboratory testing showed 

that pure coconut oil is very high quality of Lauric acid containing about 50-55% [5]. 

Microbes have a significant role of the cell can be utilized in the field of biotechnology and 

activities as well as compounds produced components can be utilized. Some of 

mailto:endah100@yahoo.com
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microorganism  produces  microbial enzymes. There are several microorganisms that have a 

useful enzyme to break down complex compounds such as polysaccharides, proteins, and 

fats. Leaven bread is the main source of supply of the enzyme invertase, maltase, and 

protease zymase [4]. Enzyme-producing microbes can separate or break the protein in 

organic materials that contain oil. Enzymatic manufacturing process can be done with a 

simple way, namely by making use of microbes in tempeh yeast [7]. 

Jahani et.al have researched  the response surface methodology, was used to determine the 

optimum  processing conditions for enzymatic degumming of rice bran oil. Reaction time, 

enzyme dosage, level of water added and temperature were the factors investigated with 

respect to phosphorus and free fatty acids contents. Applying desirability function method, 

optimum operating conditions were found to be reaction time of 4.07 h, enzyme dosage of 

50 mg/kg, added water of 1.5 ml/100 g and temperature of 49.2 °C. At this optimum point, 

phosphorous and free fatty acids contents of degummed oil were found to be 8.86 mg/kg and 

2.01 g/100 g as oleic acid, respectively [8]. 

2 Research Methods 

The raw materials in this research were rice bran type of IR64, bread yeast, tape yeast, 

tempeh yeast, and aquadest. The materials used for the analysis of Saponification Value and 

Free Fatty Acid were KOH, alcohol, phenolphthalein indicator (pp), and NaOH. 

Fifty grams of rice bran was added with 50 ml of warm water (aquadest), then added  yeast 

as the ratio (1:1:0,1; w: v: w), incubated during 21 hours, at room temperature and neutral 

pH. After the fermentation process completed, all the materials were added with 200 ml of 

50% ethanol, were mixed well and afterwards filtered. After filtering the mixtures, the 

filtrate that contains oil, alcohol, and water were distilled at 78ºC temperature to separate the 

alcohol from oil and water mixture. The mixture of oil and water were dried in oven at 

110ºC until constant weight to obtain the crude rice bran oil (RBO). Then, RBO were 

analyzed saponification value (SV) and free fatty acid (FFA) content. 

3 Results and Discussion 

Rice bran was fermented by three kinds of yeast. There were Bread yeast, Tempeh yeast, and 

Tape yeast. The time of fermentation was 21 hours, at room temperature and neutral pH. 

After all the processes finished, the results of rice bran oil was measured, in grams. All 

results as shown in the table 1 and figure 1. 
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Table 1    Rice bran oil results (in grams) from IR64 rice bran by fermentation with yeast 

(fermentation time 21 hours, room temperature, neutral pH) 

Yeast 

Sample 
Mean 

1 2 3 

Control 10.7 9.2 10.1 10 

Bread yeast 28.366 27.136 25.144 26.882 

Tempeh yeast 25.438 24.813 24.488 24.913 

Tape yeast 21.069 22.014 21.474 21.519 

 

 

Figure 1    Rice bran oil result (g) 

 

Figure 1 shows that the most rice bran oil is produced bread yeast. The control of 50 g rice 

bran gave average yields only 10 g of oil. Leaven bread is the main source of supply of the 

enzyme invertase, maltase, and protease zymase [4]. Protease enzyme produced by bread 

yeast will describe proteins that surrounded the oil molecules, so the oil can be produced 

more. Enzyme-producing by microbes that can separate or break the protein in organic 

materials contain oil. Enzymatic manufacturing process can be done with a simple way, 

namely by making use of microbes in tempeh yeast [7]. Fermentation process is influenced 

by the type of microbes and substrate used [2,5]. 

The Saponification Value of crude RBO was analyzed, in mg KOH/g oil. The results can be 

shown as the table 2 and figure 2. According to Codex [9], the Saponification Value of 

commercial RBO is in the range180-199 mg KOH/g oil. So, crude RBO from this research 

was out of the range. In the next time, it needs purifying of crude RBO.  

 

 

 



Sulistiawati et al./ Int. Sem. Chem. Eng. Soehadi Reksowardojo 2011 

ISBN 978-979-98300-1-2 

 

Table 2    Saponification Value (SV) of crude RBO using the three kinds of yeast (fermentation time 

21 hours, room temperature and neutral pH) 

Yeast 
Sample Mean SV, 

(mg KOH/ 

g oil) 1 2 3 

Control 

   

51.12 

Bread yeast 67.712 66.187 66.966   66.955 

Tempeh yeast 77.657 77.032 76.614   77.101 

Tape yeast 333.611 332.957 332.543 333.037 

 
 

 
Figure 2    Saponification Value of crude RBO using the three kinds of yeast  

 

From Figure 2 it appears that the highest Saponification Value is resulted from fermentation 

by tape yeast, the number was 333.077. In the tape yeast, there is a mix of microbial 

populations, in which there are species of the genus Aspergillus, Saccharomyces, Candida, 

Hansenula, and the bacteria Acetobacter. The genus live together in synergy in the 

fermentation of rice bran [1,2]. Oil fermentation can be done by using enzymes or by 

microbes inoculum that produces the protease enzyme. Enzymes is necessary to hydrolyze 

proteins or damaging surrounding globula fat, and macromolecules that bind cellulose 

especially globula fat, hemicellulose, and pectin. These enzymes, among others can be 

obtained from bread yeast, tempeh yeast, and tape yeast. 

 
Table 3    Free fatty acid of resulted RBO 

 

Yeast 
Sample 

Mean FFA, % 
1  2 3 

Control 

   

11.10 

Bread yeast 5.59 5.77 5.81   5.26 

Tempeh yeast 6.49 6.54 6.72   6.58 

Tape yeast 9.62 9.83 9.79   9.75 
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Figure 3    Free Fatty Acids numbers of rice bran oil produced using yeast fermentation  

 

Figure 3 shows that the highest FFA in RBO was contained in rice bran oil control (with no 

yeast treatment). The lowest FFA was contained in RBO from bread yeast fermentation, 

5.26%. In wheat germ oil, the free fatty acid (FFA) content of the crude oil is usually very 

high and quite variable (5–25% is typical), depending upon the conditions of germ 

separation, germ storage, and oil extraction.  FFA often contributes to bitter and soapy flavor 

in food. Wheat germ oil is usually dark-colored and may have strong odor and flavor 

depending on the oxidative condition of the oil. Therefore, it is desirable to remove FFA as 

much as possible [6]. The crude RBO from this research had dark color, and it needed 

purifying.  The research of Jahani et al. that used enzymatic degumming process gave free 

fatty acids contents of degummed oil was 2.01 g/100 g as oleic acid [8]. 

4 Conclusion 

From this research, it was concluded that the best condition for producing the rice bran oil 

was  fermentation with bread yeast during 21 hours (at room temperature and neutral pH), 

which resulted 26.882 g of 50 g bran. It was 2.5 times better than the control (without yeast) 

which produced only 10 g of oil. The second oil gained was 24.913 g of RBO using tempeh 

yeast. The third was 21.519 g using tape yeast. The highest saponification value was 

obtained by fermentation with tape yeast. The lowest FFA was fermentation using bread 

yeast.  
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