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ABSTRACT 

Dietary antioxidants protect the body against free radical production due to oxidation 

reactions inside the body and protect from their damaging effects. Free radical biology and 

antioxidant property of prevention have emerging research interests. Rice bran oil (RBO) has 

natural antioxidant components having antioxidant properties due to the presence of bioactive 

phytochemicals. The bioactive components such as oryzanol, alpha-tocopherol, tocotrienols 

of rice bran have been reported for exhibiting antioxidant, anti-inflammatory, anti-allergic, 

cholesterol-lowering properties, anti-cancer, and antidiabetic properties. Rice bran has 

extraordinary properties with high oxygen radical absorbance capacity (ORAC) value as 

compared to other vegetable oils. This report aims to discuss the nutritional and 

phytochemical components of RBO and their mechanism of action in preventing and 

management of various chronic diseases. As part of this study, a survey was also conducted 

on the mixed population to analyze how the deficiency of antioxidants is linked to dietary 

habits, income, age group, various lifestyle-related disorders, and public awareness regarding 

antioxidants. 
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1.0. INTRODUCTION 

Recent development in medical field report 

that chronic diseases associated with the 

free radicals due oxidative stress caused by 

bad lifestyles & acquaintance of chemicals, 

pollution, smoking, alcohol, illness, 

anxiety, stress etc. and dietary habits of 

people. Exogenous consumption of natural 

antioxidants (vit C, vit E, polyphenols, beta 
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carotenoids, flavonoids, vit A) can be 

beneficial for human health and wellness 

[1-5]. Rice bran is the nutritiously valuable 

part of the rice crop.The outer surface layer 

of rice bran is the hard consist of the 

aleurone & pericarp.  During milling 

process of rice, consist of the endosperm 

(70%) white portion that we usually 

consume, rice husk (20%), rice bran (8%) a 

hard outer covering of rice and rice germ 

layer (2%) get as the by-product. when 

rough rice is milled, it will have converted 

into polished white edible grain. In simple 

word the brown covering of rice is removed 

[1-5]. This process generates wastage from 

milling process called Rice bran. The 

nutritional value of rice lies in the bran and 

germ which was discarded during the 

milling process in the past times [6-9]. 

In early times it was discarded due to its 

rancid smell and people are not fully aware 

of its uses. Rancidity problem is related to 

the process of oxidation of fats and oil 

present in rice which can be noticed by 

change in the taste [10-11]. Lipase enzyme 

is the major cause of the rancidity which is 

produced during milling process which 

makes the bran unsuitable for consumption 

and bitter in taste. Due to the reason 

previously rice bran was underutilized. To 

prevent rancidity of rice bran, there are 

several methods are invented to inhibit the 

lipase enzyme action for the stabilization of 

the most suitable method to overcome the 

stabilization problem of RB is ‘’ohmic 

heating’’. which reduces the adverse effect 

of oxidation on oil quality [12-13]. 

There is developing attention in the use of 

naturally occurring antioxidants for the 

administration of a numeral of 

pathophysiological circumstances involving 

the protection from free radical damage 

[14-16]. Eating exogenous antioxidants 

forms one of the resistance mechanisms 

that protects the body against the damaging 

effects of reactive oxygen species (ROS). 

Among these antioxidant constituents, rice 

bran oil is a great source of gamma 

oryzanol. Recent exploration on rice 

antioxidants has recognized that rice bran, 

the external layer of rice scrap is rich 

source of gamma oryzanol and Vitamin E 

include tocopherols & tocotrienols which 

show significant antioxidant activity.At 

present researchers are conducted to 

utilized native rice bran for oil extraction as 

well as for preparation of value added 

products in pharmaceutical industries [17]. 

2.REVIEW OF LITERATURE 

Rice bran has antioxidant property.The 

natural endogenous antioxidants are 

produced by the body to make free radicals 

protect and protect the body from various 

diseases. The antioxidant defense systems 

can be divided into two groups of 

enzymatic and enzymatic antioxidants. The 

antioxidants that are given out through our 

diet are called external antioxidants. 
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Antioxidants in our diet can convert 

excessive free radicals and help 

endogenous antioxidants. Vit C, Vit E, 

carotenoids, beta carotene, flavonoids etc. it 

is used as a food and nutritional 

enhancement for Exo native antioxidants 

from natural sources [.Geno are divided 

into various groups: vitamins, polyphenols, 

minerals, Carotenequality [18-19]. 

It has greater potential applications in food 

industries due its nutritional values, greater 

fry stability and longer shelf life and have 

good ORAC value [20]. Various research 

studies about the Rice bran as a natural 

antioxidant component are undertaking 

concern about the effects of rice bran 

consumption due to its high nutritional 

value and dietary antioxidant properties 

[21-23]. It has high pharmaceutical and 

therapeutic application by preventing 

disease with no side effects. Some studies 

concluding that rice bran consumption has 

the capacity to control CVD disease l, 

cholesterol lowering, and the potential to 

have a noteworthy impact on cancer, ocular 

disorders, menopausal syndrome, obesity, 

hypothyroidism, hyperthyroidism and 

neurodegenerative disorders (Table 1). The 

mostly used product of rice bran is its Rice 

Bran oil that with brilliant properties as 

compared to other edible oils [24-27]. 

Table 1: Health benefits of Rice Bran 
Health benefits of Rice Bran 

Properties Active components and benefits Reference 
Antioxidants Conjugation of Gamma Oryzanol,tocols and phytosterol 

have property against the free radicals 
Zhua 2009[28] 

Coronary Heart 
disease 

Presence of 10% of total dietary fiber, phytosterols, 
tocotrienols, triterpene alcohols and tocopherols in rice 

bran oil acts as hypochlesterolemic agent 

Saguno 1997;Wilson 
2000[29- 30] 

Colorectal cancer Rice bran contains tricin, β-sitosterol,tocotrienols,γ- 
oryzanol,phytic acid and ferulin components shows 

chemopreventive property 

Verschoyle 2007; Barnes 
1983 

[31-32] 
Diabetes Milletus Presence of lipolic acid in bran oil can prevent 

neuropathy,retinopathy 
Helps in treatment of Alzheimer’s disease 

Qureshi et.al.2002[33] 

Lowering 
cholesterol 

High concentration of phytosterols, tocotrienols and 
oryzanols in rice bran shows hypocholesterolemic activity 

which results in reduction of LDL and cholesterol 

Lichtenstein et.al 
1994;Hegsted 1993[34-35] 

Anti-aging Oryzanol can be used as sunscreen agent Nobor 1970;Eitenmiller 
1997[36-37] 

Post-menopausal 
syndrome 

Gamma- oryzanol can be significant in reducing 
menopausal symptoms and reduction of  overscretion of 

FSH and LH 

Fujiwara et.al.1982[38] 

 

3.0 METHODOLOGY 

3.1 Research Approach 

A survey based approach was carried out in 

order to get an idea about the various life 

style related disorders due to lack of intake 

of proper antioxidant rich diet and to 

knowthe awareness of the population about 

the health benefit of Rice Bran oil over 

other edible oils with high preference. 

3.2 Sampling and Data Collection  

In the present study, random sampling 

method was adopted and a questionnaire 
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was used for the data collection. The survey 

was conducted during the month of March 

May, 2020 through a questionnaire which 

was designed to gain a more detailed 

understanding about the consumer’s 

awareness and opinions towards the Rice 

Bran oil. 

The total number of people (respondents) 

put to conduct research for this survey was 

108. Both male and female respondents 

were included in the survey and they were 

between age group 18-50 years  

3.3 Questionnaire and Measures 

The Questionnaire was structured with a 

combination of demographic and 

conceptual factors. Both open ended and 

closed questions as well as qualitative and 

quantitative questions were used depending 

on the situation. Short questions were 

encouraged as they are usually more 

effective than longer ones. The first part of 

the questionnaire was aimed at assessing 

the respondent’s gender, age and residence 

to find demographic factors about the 

respondents.  

The questions included in the second 

section were aimed at assessing the 

respondents’ dietary habits, awareness and 

preference about antioxidant rich diet and 

edible oil consumption. The survey forms 

were made online by using Google forms 

application that was circulated to mixed 

population through E mail, WhatsApp and 

Facebook.  

Finally, a few questions were asked to get 

an idea about the respondent’s choice of 

edible oil, where respondents were asked to 

assign the level of importance of different 

categories such as price, nutritional value, 

health benefits obtained from the preferred 

edible oil generally. The response 

categories were; “very important (5)”, 

“important (4)”, “moderately important 

(3)”, “little important (2)” and 

“unimportant (1)”. In addition to that, 

questions about the preferred type, price, 

and flavor of edible oil were included to get 

an idea of the consumer’s preference on 

edible oils.  

Finally, the consumers’ preference was 

asked in order to check whether they would 

like to prefer Rice Bran oil over other 

available edible oils considering its health 

benefits. 

3.4 Data Analysis 

The data collected from the research were 

analyzed by Chi square test based pie chart. 

The pie chart was used to analyzethe data 

bycomparing variables. During testing 

parametric and non-parametric test was 

conducted. 

4.RESULTS AND DISCUSSION 

A consumer’s dietary behavior is governed 

by several limitless factors which includes, 

physical and social environment, their 

approach towardthe product. Hence, 

studying variables with respect to Rice 

Bran oil is consider to be most important 
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and it will help to maximize the usage so 

that the whole community is benefitted 

from its health benefits. 

4.1 Descriptive Analysis 

According to data collected, there are 

(10.2%) of cigarette smokers and 39.8% of 

people are not involved in any kind of 

physical work. Cigarette smoke generate 

high level of Reactive oxygen species or 

free radicals. Researchers reported that the 

smokers group have low level of 

antioxidants in plasma due to greater 

utilization of endogenous antioxidant 

present inside body defense system against 

Free radicals. Smokers are advice to take 

diet rich in antioxidant foods. Few of them 

are suffering from various diseases 

cardiovascular, cancer, rheumatoid arthritis, 

menopause syndrome, gastrointestinal 

diseases, eye disorder, dengue, migraine, 

hypothyroid. Majority of them have weak 

eye sight (44.4%) & (41.7%) facing stress 

or anxiety. Researchers suggest that higher 

ingestion of beta carotene (vit A) & vit C   

have excellent role in vision and eye related 

disorders related to oxidative stress. 

Sources include green vegetables yellow 

fruits (papaya, mango). There are many 

nutritious components of RBO and their 

beneficial health are found. RBO has an 

unconfigurable extractions, which contains 

phytochemicals such as vit E, gamma-

oryzanol, phytosterols, polyphenols (Table 

2, Figure 1a, 1b).  

Respondent responses to question related to 

awareness about antioxidant, 67.6% know 

the term antioxidant but majority of people 

(64.8%) people are unaware about the 

health benefits of antioxidants. 

Respondent response to question related to 

every day dietary habits. There are majority 

of non-vegetarian (57.4%) compared to 

(37%) vegetarian. According to ORAC 

value fresh fruits and vegetables have high 

amount of antioxidant capacity compares to 

the non-vegetarian diet include meat, fish. 

Only 35.2% of people consuming fresh 

fruits daily, 32.4% consume twice in a 

week, 23.1% once in a week which 

conclude that recent population are not 

consuming sufficient amount of antioxidant 

rich fruits having high ORAC value.  33.3 

% of people are not consuming citrus fruits 

juices. Class of vitamin C containing citrus 

fruits: orange, berry lemon etc. have high 

ORAC value among fresh fruits.   Only 

53.7 % of population consuming green 

vegetable & 46.3% are not consuming 

vegetables. Green vegetable, nuts, walnuts 

are rich source of vitamin E 

antioxidant.35.2 % of population is not 

consuming tea, only 26.9% consume 1 cup 

per day, 28.7% 2 cups per day and 9.3 % 3 

por more cups per day, green tea is ironic 

source of flavonoids specially catechins 

with high ORAC value (1253µmol 

TE/100g) (Table 3, Figure 2a, 2b, 2c). 
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Table 2: Data related to social life style & medical history of respondent 

Question asked Responses (no. & %)  
 Yes No 

1. Smoking habit 11(10.2%) 97(89.8%) 
2. Alcoholic 3(2.8%) 105(97.5%) 

3. Physical work or exercise 65(60.2 %) 43(39.8%) 

4. Weak eye sight 48(44.4%) 60(55.6%) 
5. Stress anxiety 45(41.7%) 55(58.3%) 

 

 

Figure 1 (a): Pie Charts represents public awareness about antioxidants 
 

 

 
Figure 1 (b): Pie chart represents public awareness about RB health benefits 
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Table 3: Dietary habits of people 

 

 

 

 

 

(a) 

 

 

Question asked Number (N) Percentage% 
1. Are you vegetarian, Non vegetarian or Vegan? 

vegetarian 40 37 % 
Non vegetarian 62 57.4% 

Vegan 6 5.6 % 
2. How often do you consume the following fruits? (blue berry, apple, banana or other fruits?   

Daily 38 35.2% 
Once in a week 25 23.1 
Twice in a week 35 34.4 

None 10 9.3 
3. Do you eat peanut, walnuts, seeds, or other nuts ?   

Yes 82 75.9% 
No 26 24.1% 

4. Do you drink citrus fruits? like lemon, orange, grape juice etc. 
Yes 72 66.7% 
No 36 33.3% 

5. Do you eat green vegetables?   
Yes 58 53.7% 
No 50 46.3 

6. How many cup of tea do you consume in a day   
1 cup 29 26.9% 
2 cup 31 28.7% 

3 or more 10 9.3% 
None 38 35.2% 
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(b) 

 

 
(c) 

Figure 2: Pie charts indicating - (a) Awareness about RB oil (b)Types of edible oils used for daily consumption (c) 
Consumer preference for quality determination of edible oil 
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According to the result received, People are 

using many different varieties of edible oil 

like majority of them are consuming 

sunflower oil 39.8%, mustard oil 22.2%, 

soyabean oil 19.4%, ground oil (5.6%), rice 

bran 5.6%. among these oils. Majority of 

people (53.7%) are not aware of rice bran 

oil and 69.8 % of people are not known to 

the health beneficial property of rice bran. 

Rice bran oil with “ideal” 

SFA/MUFA/PUFA ratio in comparison to 

other edible oils and have a unique 

anticholesterolemic lowering property 

which lowers the blood cholesterol. 

The result obtained based on the survey 

conducted on the dietary habits and 

awareness among respondent about 

antioxidants. It was found that the people 

are not fully aware about the role of 

antioxidant hence they are not consuming 

sufficient amount of dietary antioxidant in 

every day diet. 

5. CONCLUSION 

Rice bran oil is considered to be a healthy 

alternative to the people who are not 

consuming sufficient amount of exogenous 

antioxidant from their diet. Due to low 

income status they are unable to get 

antioxidant fruits and vegetable daily. 

Therefore, they can replace it by 

consuming natural antioxidant rich Rice 

bran oil by replace it with their daily edible 

oils so they can get daily antioxidants 

through RBO consumption to fight against 

the free radical species which effects their 

immune system.  Rice bran is good source 

natural antioxidant i.e. Oryzanol and 

Vitamin E. it is easy available in market at 

affordable price. Therefore, it’s important 

for food industries to enhance the 

nutraceutical components in rice bran by 

introducing new techniques to enrich and 

alleviate lifestyle disease. 
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