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Protein extraction 
from Rice bran 
The extraction of protein from plants 
using the cellulase enzyme. In 
addition, the extracted proteins were 
characterized including, protein 
solubility, proximate analysis, 
Fourier transform infrared 
spectrometer (FTIR), SDS-pages, 
emulsifying and foaming. 
 
 

 

 

Suriphon Siwongsa 
 
* corresponding author  
suriphons@icloud.com 
 

 

 

 

 

 

Keywords 

Rice brans protein, Enzymatic extraction, Rice 
bran optimization, Characterization of Rice 
protein 
 

Received: 29 February 2020  
Accepted: 5 July 2020  
Published: 1 August 2020



 

          2 

Living in the Digital Transformation Era | 1 August 2020 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Background 
In recent years, there has been an increment in demand for functional food and market size of proteins 
and peptides in the Asia Pacific was up to 2,185 million US dollars in 2014 (Thamnarathip, et al. 2016). 
With increasing health and environmental concerns, plant-based proteins have become more popular. 
The problem associated with plant-based proteins is the less variety of amino acids each source can 
provide. Moreover, phytoestrogens (plant-produced estrogens) found in soy protein have been 
reported to affect the hormone level of a consumer. Hence, a variety of sources of plant-based protein 
are necessary. The quantity of the proteins extracted can be used to determine the viability of this 
extraction method for commercial uses. Rice brands, however, contain a large proportion of protein 
and there have been various reports regarding extraction of protein from rice bran. The extraction is 
often done after rice bran oil extraction. This seems to be advantageous as rice brans after the oil 
extraction are thrown away. Nevertheless, little work has been done on the extraction of protein from 
rice brans at a large scale. 
 
Method 
In this experiment, three enzyme amounts (cellulose) were investigated including 6500, 13,000 and 
26,000 U/ml. As for the extracting time, initially, 4 hours is investigated, along with the extraction time 
for 2 hours and 1 hour. This will result in 9 total variations of unique conditions in the investigation of 
enzyme activity.  

“Rice bran is a by-product of the rice 
milling process, which is classified as 
a waste. However, there has been 
research done earlier; found that rice 
bran contains a massive number of 
proteins when compared to other 
plants. The extraction of plant 
proteins using cellulase enzymes is 
considered because the great 
nutrition is revealed, in which there 
is a comparison of extraction in 
many circumstances to get the best 
conditions.” 
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10 grams of rice brans was mixed with 75 ml of distilled water. After that, the mixtures were then 
heated to 50oC for 30 minutes. Various enzyme activities and extracting time were used. The time 
longer than 4 hours was not considered as it would take too long for practical use in the industrial 
process (Watanabe et al., 1990). At the end of the extraction by the enzyme, each batch was then 
centrifuged at 3000 rpm for 30 minutes. Next, the supernatant layer was separated and the pH was 
adjusted to 10 in order to inactivate the enzyme. The protein solution was kept at 20oC. When this has 
been done, the protein solution was powdered using freeze-dry method. And this powder was then kept 
for further characterization; protein solubility, proximate analysis, FTIR, SDS-pages, emulsifying and 
foaming. 
 

Result 
Figure 1 shows that the most effective enzyme activity and time used in protein extraction from 
Sangyod rice brans are 26,000 U/ml and 4 hours respectively. Moreover, it is found that protein yield is 
slightly increased after 4 hours, in which 4 hours is the optimum time for extraction that yields are 
closest the highest amount of protein. As regards to the protein mass contents, at 4 hours of 26000 
U/ml enzyme activities contains the highest protein amount, which is obtained 87.36, 85.63 and 84.81 
microgram protein from 20 microliters of the sample and the average protein mass is 85.93 microgram. 
Therefore, 0.322 gram of protein is obtained from 75 mL of the total sample solution, which is originally 
mixed with 10 grams of rice bran. (yield is approximately 32.2% on average). 
 
 

 
Figure 1 The results of protein mass from enzyme activity: 6,500, 13,000 and 26,000 U/ml and 
the time used: 1, 2 and 4 hours. 

 
 
Discussion and conclusion  
This study of enzymatic extraction from rice brans is applied to Sangyod rice brans from Thailand, 
enzymatic methodologies are applied as a substitution for alkaline and other extraction methods. In 
addition, this can be applied for industrial process of manufacturing protein supplements or other 
products for economic and social benefits.  
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From the experiments, it was found that the optimum condition is 50oC, the extraction time is 4 hours 
and the enzymatic activity is 26,000 U/ml. The result is intuitive since the increase in either the 
extraction time or the enzymatic activity simultaneously increases the protein yield in the experiments. 
Furthermore, this study also focuses on the characterization of the proteins that were extracted from 
the previous steps. This research has selected the methods that are important to the properties of the 
rice brans that will be important for mass production in this category of products.  
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