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Rice Bran: a Potential Resource for
Human Consumption

Rice bran is the by-product of paddy rice milling. The de-husked
rice kernel is called brown rice. Although the brown rice is currently
recommended for healthy eating, majority is moving on for further
processing to produce white rice. The brown skin and rice germ are
removed as rice bran (around 10% on dry basis). The rice bran contains
primarily fiber, protein, oil, and residual starch. Rice bran is mainly
used as feedstuff or as raw material for oil extraction. The whole rice
bran can be considered for edible uses if the quality can be controlled.
This possibility is currently under exploration in industry due to high
healthy values in terms of fiber, protein, and oil soluble bioactive
compounds such as oryzanols, phytosterol, tocopherols and tocotrienols,
etc. However rice bran contains active lipase that can hydrolyzes the
oil in the bran. This leads to the poor quality for uses in food and brings
challenges for the rice bran oil processing into edible uses. This is an
area facing high technology and operation difficulty and needs intensive
technology and operation innovations.

From the FAO report in 2018, global paddy production is around
740-750 million metric tons (MMT), whereas the number is around
600 MMT in 2000. On the country base, the production in each country
(production amount in MMT) is listed below: China (211), India (159),
Indonesia (77), Bangladesh (53), Vietnam (43), Myanmar (26), Thailand
(25), Philippines (18), Brazil (11), Pakistan (10), USA (10), Cambodia
(10), Japan (8), and Others (82). With 10% rice bran production and
10%-16% oil based on rice bran, the conservative estimation of rice
bran oil globally per year should be more than 7.5 MMT. However,
current production of rice bran oil with non-official estimation should
be not more than 2 MMT. For example, only 10%-15% of natural

resources of rice bran oil has been explored in China. Large volume of
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resources has been not yet well used for food applications. In particular,
China is a country highly relying on importing oils and fats or oilseeds
from other countries. The better use of locally available resources
is getting important. Even furthermore, when global trade fights are
getting face to face, this concern is getting urgent to defend our local
supply chain in a safe position.

On the other hand, rice bran oil is one of the most nutritious and
functional oil in nature. The evidence is more and more demonstrated
from current studies "". Furthermore, the rice bran after oil extraction
has a lot of potential for food and other applications in terms of fibers
and proteins in the modern food recommendation criteria. This leaves
vast potentiality to utilize the rice bran in a better way. Particularly
for the situation in China, we are facing too much so called “bad”
carbohydrates intake due to our food tradition with overprocessing in
cereal industry. We believe increased intake of rice bran can help release
the effect of diabetes on population health. This is just demonstrated in
a very recent article . The concern to use rice bran for so called fiber
fortification could be an interesting strategy. More food application and
nutritional studies are on the way !

For the further concern, rice bran and rice bran oil are still not
well recognized by majority of consumers and industry consequently.
As rice is primarily grown in Asia (more than 90%), the mainstream
research efforts in the western world are not widely undertaken
compared to many other oil-bearing materials. Even in Asian
countries, the efforts are still relatively weak and scattered. Technology
and applications vary also from country to country. Regulation
and standardized practice are also varied. More promotion and
communication are still therefore highly needed and in critical stage .

Therefore this special issue is organized when Madam Tan
Hongzhuo asked me to co-organize and co-edit a special issue for
the journal in September 2020. This is for the effort to raise the rice
bran issue again for the public to give more attentions. Rice bran was
first into my research work when I worked in Denmark. There was
a Denmark-India joint program for application. My Indian partner
raised the rice bran subject. We aimed to defend a project on rice bran
ingredients to supply nutrition for low income populations in India. In
current China, the situation is different. Rather we hope more help for
opposite groups of population where more fibers are needed to improve
modern health issues.

In this special issue, 5 papers were collected with appreciation
to the authors for their supports especially in this pandemic situation
globally for the time during the organization of the papers. Drs. Zhang,

Xu, Wang, He, and Yang put up a paper on the enzyme-assisted
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extraction of rice bran oil. The technology received quite a lot of
research for many other oils and fats. However, this is quite novel work
on rice bran oil extraction. Prof. Zhang is leading a research program
on rice bran processing. See more in P1-P10. For the concern of rice
bran fiber, Drs. Ma, Yin, Zhang, and Xu made a comprehensive review
for the research progress. Hopefully it gives inspiration for readers
to work further for more development. Read more in P11-P20. Drs.
Singanusong and Jacoby jointly contributed a paper on an overview
on nutrition and applications of rice bran oil. Dr. Singanusong leads a
center of excellence in Thailand on rice bran oil research for more than
a decade while Dr. Jacoby is a senior nutritionist from Wilmar R&D.
See more in P21-P29. Drs. Chakrabarti and Jala contributed a paper on
processing technology with effort to evaluate the current technology in
terms of problems and challenges. The two authors are from the Indian
Institute of Chemical Technology, where the center supplied most of
technology for Indian rice bran oil industry. Read more in P30-P42.
The last but not the least is the paper from Drs. Zhou, Sun, Wang and
Jiang on the crystallization and melting behaviors of rice bran oil. The
study is very novel to provide the understanding of cooling property of
rice bran oil as well as possibilities to control fractionation process. See
more in P43-P48.

I hope the collection is interesting for readers and I also
hope it attracts more interests from readers for further research and
development. Look forward to seeing more work in the field and more
products in the market. A big expectation is that rice bran offers more

benefits for human health.

—— Xuebing XU at Shanghai, China
June 19, 2021
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Dr. Riantong Singanusong, is an Assistant Professor in Department of Agro-Industry,
Faculty of Agriculture, Natural Resources and Environment, Naresuan University, Thailand. She
was a Director of Centre of Excellent in Fats and Oils, Naresuan University during 2014-2020.
For the International Association of Rice Bran Oil (IARBO), she was formerly a Secretary-In-

General during 2014-2019 but now is a founder member. Her roles were helping in organizing
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the International Conference on Rice Bran Oil for 9 years, as well as being an assessor for the
industrial awards, research posters and oral presentations.

Her areas of expertise are in chemical analysis of foods, post-harvest processing and
product development of rice and its products, especially rice bran and rice bran oil. She has been
teaching in Food Chemistry and Nut Technology courses for over 20 years and supervising over
30 postgraduate students. Concurrently, she has been conducting research and development on
rice bran and rice bran oil, offering academic consultancy and training, and publishing papers,

book chapters and patents on rice bran and rice bran oil.
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Dr. Pradosh Prasad Chakrabarti, is currently working as Senior Principal Scientist
at Centre for Lipid Science and Technology, CSIR-Indian Institute of Chemical Technology,
Hyderabad. He is an Oil Technologist by training and obtained his Ph. D. (Technology) degree
from Institute of Chemical Technology (ICT) , Mumbai. He has more than 40 publications and
13 patents in his credit, ranging from rice bran oil processing, tree based oils and fats processing,
oleochemistry, etc. other than membrane technology.

He, along with his colleagues, developed environment-friendly enzymatic degumming
technique for rice bran oil that helped the industry to produce very good quality edible rice bran
oil. This technology is being practiced by 27 industries in India. He has developed processes
based on membrane separation techniques for the treatment of different types of industrial
wastewater. He has also developed processes for value addition of by-products of oils and fats
refining industries including various processes for isolation of nutraceuticals. He received a list of
recognitions in India. He was the Editor of Journal of Lipid Science and Technology from 2012-
2015. In this special column, he, together with the other author, Ram Chandra Reddy Jala, wrote

the paper on Production of rice bran oil in India: a technical evaluation.
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