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ABSTRACT:   

Rice bran oil (RBO) has gained considerable attention due to its unique composition and 

reported biological activities, making it a subject of extensive research. This paper provides 

a comprehensive review of RBO, focusing on its nutritional profile, health benefits, and 

applications in functional foods and nutraceuticals. Rice bran, a by-product of rice milling, 

is rich in proteins, carbohydrates, lipids, vitamins, and minerals. Historically used as animal 

feed, recent studies highlight its potential as a functional food ingredient and source of 

bioactive compounds. Key components such as polysaccharides, oryzanol, tocopherols, 

tocotrienols, and phytosterols exhibit various health-promoting effects, including anti-

inflammatory, antioxidant, and anti-tumor properties. The conversion of rice bran into a 

'superfood' has led to novel product developments and potential clinical applications. This 

review delves into the detailed exploration of RBO's composition, biological activities, and 

therapeutic potential, underscoring its significance in the contemporary health landscape. 

 

 

Introduction 

Rice bran oil (RBO) has garnered significant attention in 

recent years due to its unique composition and reported 

biological activities, making it a subject of extensive 

research and exploration.  This paper aims to provide a 

comprehensive review of the current understanding of 

rice bran oil, including its nutritional profile, potential 

health benefits, and emerging applications in the 

development of functional foods and nutraceuticals 

Rice bran, a by-product of rice milling, has been 

recognized as a valuable and underutilized resource 1.  It 

is a rich source of various nutrients, including proteins, 

carbohydrates, lipids, vitamins, and minerals 3 . 

Historically, rice bran was primarily used as animal feed, 

but recent studies have highlighted its potential as a 

functional food ingredient and a source of valuable 

bioactive compounds.2 

One of the key components of rice bran is its 

polysaccharides, which have been reported to possess a 

range of biological activities, including anti-tumor, 

antioxidant, and immunomodulatory properties 7.  These 

polysaccharides have also been explored for their 

potential in drug and gene delivery applications. 

Rice bran oil (RBO) has emerged as a prominent player 

in the contemporary health landscape, garnering growing 

attention for its extensive array of health benefits and 

potential applications 4  As a by-product of rice 

processing, rice bran was once primarily relegated to 

animal feed, but the tide has now turned, with researchers 

and healthcare professionals recognizing its immense 

value as a functional food. 

Rice bran is a rich source of various nutrients, including 

proteins, minerals, fiber, and fatty acids 2.  It also contains 

a wealth of bioactive compounds such as 

polysaccharides, oryzanol, and vitamins, which have 

been shown to possess potent anti-inflammatory, 

antioxidant, and anti-tumor properties 5.  The conversion 

of rice bran into a 'superfood' has sparked a surge of 
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interest in the development of novel functional products, 

from breads and cereals to ice creams and noodles 1  

Recent studies have highlighted the impressive anti-

cancer activity of rice bran extracts and fermentation 

products, pointing to their potential clinical 

applications5. Rice bran polysaccharides, in particular, 

have been noted for their ability to modulate the immune 

system and exhibit antioxidant effects. 7 

As the global demand for natural, health-promoting 

ingredients continues to rise, rice bran oil is poised to 

play an increasingly significant role in the contemporary 

health landscape. Its versatility, nutrient density, and 

emerging functional properties make it a prime candidate 

for further research and product development in the 

realms of nutraceuticals and functional food 

A Detailed Exploration of its Reported Biological 

Activities 

Rice bran, the outer layer of the rice grain, has garnered 

significant attention as a valuable source of bioactive 

components with diverse health benefits.  One of the 

most prominent and studied constituents of rice bran is 

its oil, referred to as rice bran oil (RBO).  This 

comprehensive review aims to provide an in-depth 

analysis of the composition and reported biological 

activities of rice bran oil, highlighting its potential as a 

functional food ingredient and natural health product. 

The composition of rice bran oil is characterized by a 

unique blend of nutrients and bioactive compounds. It is 

primarily composed of triglycerides, with a high 

proportion of unsaturated fatty acids, such as oleic and 

linoleic acid.  Additionally, rice bran oil contains a wide 

array of other beneficial components, including 

tocopherols, tocotrienols, phytosterols, oryzanols, and 

polyphenols.  The presence of these bioactive 

compounds contributes to the reported health benefits of 

rice bran oil, including its antioxidant, anti-

inflammatory, and cholesterol-lowering properties.  

Numerous in vitro and in vivo studies have explored the 

potential biological activities of rice bran oilThese 

studies have demonstrated the oil's ability to modulate 

lipid metabolism, improve cardiovascular health, and 

possess anti-diabetic and anti-cancer properties.  The 

fermentation of rice bran has also been shown to enhance 

the bioavailability and functionality of its components, 

further increasing the potential health benefits. 

The growing interest in rice bran oil as a functional food 

ingredient and natural health product has led to the 

development of various value-added products and 

applications. Rice bran oil has been incorporated into a 

range of food items, such as breads, cereals, and ice 

cream, to enhance their nutritional profile and provide 

potential health benefits (Alauddin et al., 2017). 

Additionally, the oil has been explored for its use in 

cosmetic and pharmaceutical formulations, leveraging its 

antioxidant and skin-protective properties. 

B) Composition of rice bran oil 

Rice bran is a rich source of various nutrients, including 

proteins, carbohydrates, lipids, vitamins, minerals, and 

bioactive compounds (Alauddin et al., 2017).  Among 

these, the lipid fraction, known as rice bran oil, has 

garnered particular interest for its unique nutritional and 

functional properties.  Rice bran oil is composed of a 

diverse array of fatty acids, such as oleic, linoleic, and 

gamma-oryzanol, which have been associated with a 

range of health-promoting effects.  

The nutritional value of rice bran oil has been extensively 

studied, and research has revealed its potential benefits 

in areas such as cardiovascular health, cancer prevention, 

and anti-inflammatory properties.1,2,3 

C Antioxidant properties of rice bran oil 

Rice bran, a byproduct of rice milling, has emerged as a 

valuable source of numerous bioactive compounds with 

potential health benefits3. Extensive research has been 

conducted to explore the composition and functionalities 

of rice bran oil, a nutrient-dense oil extracted from this 

underutilized resource.[9] 

Bioactive Compounds in Rice Bran Oil 

Rice bran oil is rich in a variety of bioactive compounds, 

including fatty acids, polyphenols, tocopherols, 

tocotrienols, and oryzanol.  These compounds have been 

associated with a range of potential health benefits, such 

as anti-inflammatory, antioxidant, and anti-cancer 

properties. 

Fatty Acids 

Rice bran oil is characterized by a favorable fatty acid 

profile, containing a high proportion of monounsaturated 

and polyunsaturated fatty acids, such as oleic acid and 

linoleic acid.  These fatty acids have been linked to 
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cardiovascular health benefits, including the ability to 

lower cholesterol levels and reduce the risk of heart 

disease. [10] 

PolyphenolsRice bran is a rich source of polyphenolic 

compounds, including ferulic acid, coumaric acid, and 

diferulic acid. These antioxidant compounds have been 

reported to exhibit anti-inflammatory, anti-cancer, and 

neuroprotective effects.[7] 

Tocopherols and Tocotrienols 

Rice bran oil is a abundant source of vitamin E, 

particularly in the form of tocopherols and tocotrienols. 

These lipid-soluble antioxidants have been shown to 

possess potent free radical scavenging abilities, which 

may contribute to their potential health benefits, such as 

reducing the risk of chronic diseases like cancer and 

cardiovascular disease.  

Oryzanol 

One of the most distinctive bioactive compounds in rice 

bran oil is gamma-oryzanol, a mixture of ferulic acid 

esters of triterpene alcohols and plant sterols. Oryzanol 

has been associated with a range of health benefits, 

including cholesterol-lowering, anti-inflammatory, and 

neuroprotective effects. 

Antioxidant Properties Mechanisms of Action 

Rice Bran Oil (RBO) possesses strong antioxidant 

properties, mainly because it contains a high 

concentration of bioactive components such tocopherols, 

tocotrienols, and oryzanol. These substances have the 

ability to remove harmful free radicals, prevent the 

oxidation of lipids, and safeguard cellular structures from 

damage caused by oxidation. Tocopherols and 

tocotrienols, which are variants of Vitamin E, intercept 

free radicals and halt chain events that have the potential 

to induce cellular harm. γ-oryzanol, a combination of 

ferulic acid esters of sterols and triterpenoids, boosts the 

antioxidative capacity by augmenting the activity of 

enzymes such as superoxide dismutase and catalase, 

which counteract reactive oxygen species (ROS).[11] 

Comparative analysis in relation to other oils 

Compared to other frequently used oils, RBO has greater 

antioxidant qualities when placed side by side. Research 

has demonstrated that RBO exhibits superior 

performance compared to olive oil, canola oil, and 

sunflower oil in terms of its ability to resist oxidation and 

its capacity to scavenge free radicals. This can be related 

to the elevated content of distinct antioxidant molecules 

in RBO. Olive oil, renowned for its abundance of 

monounsaturated fats and modest quantities of 

antioxidants, does not possess the complete array of 

antioxidants found in RBO. Canola oil, although it has a 

low amount of saturated fats, lacks the same range and 

effectiveness of antioxidants. Sunflower oil, which is 

mainly made up of polyunsaturated lipids, is susceptible 

to oxidation and does not provide substantial antioxidant 

protection. 

Research Emphasizing the Effectiveness of Antioxidants 

Multiple empirical research highlight the antioxidant 

capabilities of RBO. [9] conducted a study which showed 

that RBO had a substantial effect on reducing oxidative 

stress markers in animal models. This helps to prevent 

lipid peroxidation and protect against oxidative damage. 
[10] conducted another study which found that the 

antioxidant properties of RBO were successful in 

reducing the levels of malondialdehyde, a biomarker for 

oxidative stress, in human participants. In a study 

conducted by [11], it was found that RBO (rice bran oil) 

has exceptional antioxidative capabilities due to its 

distinctive composition, particularly its high γ-oryzanol 

content. This makes RBO more effective than other 

vegetable oils in avoiding oxidation and retaining 

stability when used for cooking. 

D) The anti-inflammatory effects of rice bran oil  

Pathways and Mechanisms Involved 

 Rice Bran Oil (RBO) has notable anti-inflammatory 

benefits due to its distinctive bioactive components, 

including γ-oryzanol, tocopherols, and tocotrienols. 

These chemicals demonstrate anti-inflammatory actions 

through multiple routes. γ-oryzanol, a mixture of ferulic 

acid esters of sterols and triterpenoids, hinders the 

activity of pro-inflammatory cytokines such as 

interleukin-1β (IL-1β), interleukin-6 (IL-6), and tumor 

necrosis factor-alpha (TNF-α). Additionally, it decreases 

the expression of cyclooxygenase-2 (COX-2), an enzyme 

that is involved for producing pro-inflammatory 

prostaglandins. Tocopherols and tocotrienols, which are 

different forms of Vitamin E, help to eliminate free 

radicals, hence decreasing oxidative stress and the 

resulting inflammatory reactions. Furthermore, these 
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chemicals regulate the nuclear factor-kappa B (NF-κB) 

signaling system, which is crucial for controlling 

inflammation. 

Evidence of clinical support for the anti-

inflammatory benefits 

Empirical research has confirmed the anti-inflammatory 

properties of RBO. [12] conducted a study that showed 

how taking RBO supplements led to a notable decrease 

in inflammatory markers, such as C-reactive protein 

(CRP) and TNF-α, in individuals with chronic 

inflammatory disorders. A further clinical study 

conducted by [13] revealed that consumption of RBO 

resulted in a decrease in IL-6 and CRP levels in persons 

with metabolic syndrome, suggesting that it has the 

ability to alleviate systemic inflammation. In addition, a 

study conducted by [14] demonstrated that the use of RBO 

(Refined Bleached and Deodorized Oil) decreased 

inflammation and enhanced the healing process in 

individuals with dermatitis, providing more evidence of 

its anti-inflammatory characteristics. 

The anti-inflammatory effects of rice bran oil  

 Rice Bran Oil (RBO) has notable anti-inflammatory 

benefits due to its distinctive bioactive components, 

including γ-oryzanol, tocopherols, and tocotrienols. 

These chemicals demonstrate anti-inflammatory actions 

through multiple routes. γ-oryzanol, a mixture of ferulic 

acid esters of sterols and triterpenoids, hinders the 

activity of pro-inflammatory cytokines such as 

interleukin-1β (IL-1β), interleukin-6 (IL-6), and tumor 

necrosis factor-alpha (TNF-α). Additionally, it decreases 

the expression of cyclooxygenase-2 (COX-2), an enzyme 

that is involved for producing pro-inflammatory 

prostaglandins. Tocopherols and tocotrienols, which are 

different forms of Vitamin E, help to eliminate free 

radicals, hence decreasing oxidative stress and the 

resulting inflammatory reactions. Furthermore, these 

chemicals regulate the nuclear factor-kappa B (NF-κB) 

signaling system, which is crucial for controlling 

inflammation. 

Possible Therapeutic Uses 

Due to its powerful anti-inflammatory characteristics, 

RBO has potential for a range of medicinal uses. It can 

be used as a dietary supplement to control chronic 

inflammatory disorders such arthritis, inflammatory 

bowel disease (IBD), and metabolic syndrome. RBO's 

anti-inflammatory properties can help decrease 

cardiovascular inflammation, therefore reducing the 

likelihood of atherosclerosis and other cardiovascular 

disorders. Applying RBO directly to the skin can be 

advantageous for dermatological problems such as 

eczema and psoriasis. It can help decrease inflammation 

and enhance the regeneration of the skin's protective 

barrier. Moreover, the anti-inflammatory properties of 

RBO can be utilized in the creation of functional foods 

and nutraceuticals with the goal of improving general 

health and well-being. 

Ultimately, the anti-inflammatory effects of Rice Bran 

Oil are achieved through complex biochemical pathways 

that involve crucial bioactive components. The clinical 

evidence strongly supports its effectiveness in lowering 

inflammation, and it has the potential to be used as a 

therapy for many chronic inflammatory disorders, 

cardiovascular health, and dermatological issues. The 

diverse advantages of RBO render it a valuable inclusion 

in both dietary regimens and medicinal therapies. 

Potential Therapeutic Applications 

 Rice Bran Oil (RBO) has notable anti-inflammatory 

benefits due to its distinctive bioactive components, 

including γ-oryzanol, tocopherols, and tocotrienols. 

These chemicals demonstrate anti-inflammatory actions 

through multiple routes. γ-oryzanol, a mixture of ferulic 

acid esters of sterols and triterpenoids, hinders the 

activity of pro-inflammatory cytokines such as 

interleukin-1β (IL-1β), interleukin-6 (IL-6), and tumor 

necrosis factor-alpha (TNF-α). Additionally, it decreases 

the expression of cyclooxygenase-2 (COX-2), an enzyme 

that is involved for producing pro-inflammatory 

prostaglandins. Tocopherols and tocotrienols, which are 

different forms of Vitamin E, help to eliminate free 

radicals, hence decreasing oxidative stress and the 

resulting inflammatory reactions. Furthermore, these 

chemicals regulate the nuclear factor-kappa B (NF-κB) 

signaling system, which is crucial for controlling 

inflammation.[13] 

The cardiovascular benefits of rice bran oil  

Rice Bran Oil (RBO) is well-known for its beneficial 

impact on cholesterol and lipid profiles, mainly because 

it contains a high amount of unsaponifiable substances 

such as γ-oryzanol, tocopherols, and phytosterols. These 

bioactive components assist in regulating lipid 
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metabolism and decreasing levels of cholesterol. γ-

oryzanol specifically hinders the absorption of 

cholesterol in the intestines by competing with dietary 

cholesterol to be included in micelles. As a result, it 

reduces both total cholesterol and low-density 

lipoprotein (LDL) cholesterol levels. Tocopherols and 

tocotrienols, which are variants of Vitamin E, possess 

antioxidant properties that inhibit the oxidation of LDL 

cholesterol, a crucial element in the progression of 

atherosclerosis. Phytosterols, which have a similar 

structure to cholesterol, also hinder the absorption of 

cholesterol in the intestines, therefore aiding in the 

decrease of cholesterol levels in the bloodstream.[14] 

Role in the Prevention of Cardiovascular Disease 

The lipid-modulating and antioxidant activities of RBO 

result in notable cardiovascular advantages. RBO, or 

Rice Bran Oil, reduces the risk of atherosclerosis by 

decreasing LDL cholesterol levels and inhibiting its 

oxidation. Atherosclerosis is a disorder where fatty 

deposits accumulate in the walls of arteries, potentially 

causing heart attacks and strokes. The anti-inflammatory 

properties of RBO also have a significant impact on 

cardiovascular health by decreasing systemic 

inflammation, a well-established risk factor for 

cardiovascular diseases (CVDs). Furthermore, the 

existence of tocotrienols in RBO has been demonstrated 

to impede the functioning of the enzyme HMG-CoA 

reductase, which is implicated in the production of 

cholesterol. This offers an extra means of reducing 

cholesterol levels and safeguarding cardiovascular 

health.[15] 

Overview of Pertinent Clinical Trials 

Multiple clinical trials have emphasized the 

cardiovascular advantages of RBO. According to a study 

conducted by [15], individuals who consumed RBO had a 

noteworthy decrease in both total cholesterol and LDL 

cholesterol levels in comparison to those who consumed 

alternative oils. In a study conducted by[16], it was shown 

that supplementation with RBO resulted in a reduction in 

plasma cholesterol levels and an enhancement in the 

overall lipid profile of individuals with hyperlipidemia. 

In addition, a study conducted by [17] discovered that 

consuming RBO not only decreased LDL cholesterol but 

also raised high-density lipoprotein (HDL) cholesterol, 

which is advantageous for cardiovascular well-being. 

The results of a meta-analysis undertaken by Rukmini 

and Raghuram (1991) [18] provide evidence that RBO 

consistently enhances lipid profiles and decreases the 

likelihood of cardiovascular diseases (CVDs) in different 

groups. RBO, or Rice Bran Oil, is a beneficial dietary 

component for promoting cardiovascular health and 

preventing associated disorders due to its combined 

benefits of reducing cholesterol, providing antioxidant 

protection, and possessing anti-inflammatory qualities. 

Overall, the effects of Rice Bran Oil on cholesterol and 

lipid profiles, its contribution to preventing 

cardiovascular disease, and the findings from clinical 

trials all highlight its potential as a beneficial oil for heart 

health. The unique combination of bioactive components 

in this substance has numerous ways in which it affects 

the body, leading to cardiovascular advantages. 

Therefore, it is a valuable complement to a diet that 

promotes heart health. 

Anti-cancer Properties of Rice Bran Oil  

Rice Bran Oil (RBO) includes numerous bioactive 

components that are recognized for their ability to 

prevent the development of cancer. Notable components 

include γ-oryzanol, tocopherols, tocotrienols, and 

phytosterols. γ-oryzanol, a combination of ferulic acid 

esters of sterols and triterpenoids, is particularly 

noteworthy for its ability to prevent cancer cell 

proliferation. Tocopherols and tocotrienols, which are 

variants of Vitamin E, have strong antioxidant 

characteristics that shield cells against DNA harm, a 

precursor to the formation of cancer. Phytosterols, which 

are chemicals derived from plants that have a similar 

structure to cholesterol, have been demonstrated to 

trigger apoptosis (programmed cell death) in cancer cells, 

therefore impeding the formation of tumors. 

Mechanistic Insights 

The anti-carcinogenic effects of RBO are complex and 

include multiple metabolic pathways. γ-oryzanol and 

tocotrienols suppress the proliferation of cancer cells by 

regulating the function of several molecular targets. 

These chemicals have the ability to decrease the 

expression of oncogenes (genes that encourage cancer 

growth) and increase the expression of tumor suppressor 

genes. Additionally, they disrupt the process of cell 

division, causing cells to halt at key stages of the cell 

cycle, so impeding the growth and multiplication of 
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cancerous cells. Moreover, studies have demonstrated 

that tocotrienols has the ability to impede the 

angiogenesis process, which is essential for the growth 

and spread of malignancies. Moreover, these chemicals 

possess antioxidant capabilities that effectively decrease 

oxidative stress, a well-established contributor to the 

development of cancer, by eliminating free radicals and 

boosting the effectiveness of naturally occurring 

antioxidant enzymes. 

Studies conducted in living organisms are referred to as 

in vivo studies, while studies conducted outside of living 

organisms, typically in a laboratory setting, are referred 

to as in vitro studies. 

RBO has been shown to possess anti-cancer activities in 

both animal (in vivo) and cell culture (in vitro) 

experiments. γ-Oryzanol has been shown in vitro to have 

inhibitory effects on the growth of many types of cancer 

cells, such as those seen in breast, colon, and liver cancer. 

For instance, a study conducted by Kim et al. in 2010 [19] 

shown that γ-oryzanol triggers apoptosis in human colon 

cancer cells by activating the caspase pathway, which is 

an essential mediator of apoptosis. Tocotrienols have also 

been widely researched for their anticancer properties. A 

study conducted by Sylvester et al. in 2001 [20] 

demonstrated that tocotrienols effectively suppressed the 

proliferation of human breast cancer cells by triggering 

cell cycle arrest and apoptosis. 

These findings are further supported by in vivo research. 

The study conducted by Suzuki et al. (2005) [21] showed 

that adding RBO to the diet had a substantial impact on 

reducing tumor growth in a mouse model of colon cancer. 

The study ascribed this phenomenon to the collective 

influence of γ-oryzanol and tocotrienols in regulating cell 

growth and programmed cell death. A separate 

investigation conducted by Nakagawa et al. (2003) [22] 

discovered that RBO effectively decreased the 

occurrence and dimensions of liver tumors in rats, 

indicating its potential for preventing liver cancer. 

Ultimately, Rice Bran Oil demonstrates notable anti-

cancer characteristics, mainly attributed to its abundant 

content of bioactive substances such as γ-oryzanol, 

tocopherols, tocotrienols, and phytosterols. These 

chemicals exert their effects by many methods, such as 

the regulation of gene expression, suppression of cell 

growth, initiation of programmed cell death, and 

decrease of oxidative stress. The anti-cancer efficacy of 

RBO is strongly substantiated by both laboratory 

experiments conducted in test tubes and research 

conducted on living organisms, underscoring its potential 

as a dietary constituent in the prevention and treatment 

of cancer. 

Immunomodulatory Effects of Rice Bran Oil  

Rice Bran Oil (RBO) is known for its 

immunomodulatory properties, which improve and 

control the immune response. The oil contains a high 

concentration of bioactive chemicals, including γ-

oryzanol, tocopherols, tocotrienols, and phytosterols. 

These substances are responsible for its capacity to affect 

immunological function. These substances contribute to 

the balance of the immune system, improving the body's 

ability to fight off harmful microorganisms while also 

limiting excessive immunological reactions that can 

cause long-term inflammation and autoimmune 

disorders. 

Immunomodulation mechanisms 

Immune Cell Function Enhancement: γ-oryzanol and 

other bioactive constituents in RBO enhance the 

functionality of immune cells, including macrophages, 

natural killer (NK) cells, and T-lymphocytes. These cells 

have vital functions in the recognition and elimination of 

pathogens and infected cells. 

RBO has an impact on the production and release of 

cytokines, which are molecules that act as signals to 

control and regulate the immune response, inflammation, 

and the formation of blood cells. Research has 

demonstrated that it can regulate the equilibrium between 

pro-inflammatory and anti-inflammatory cytokines, thus 

preserving an ideal immune response. 

The tocopherols and tocotrienols possess antioxidant 

activity that aids in the reduction of oxidative stress, a 

condition that can negatively impact immune function. 

These antioxidants safeguard immune cells from harm 

and improve their performance by scavenging free 

radicals. 

The immunomodulatory effects of RBO are largely 

attributed to its anti-inflammatory properties. RBO, or 

Reducing chronic inflammation, helps to prevent the 

immune system from becoming excessively active, thus 

reducing the risk of developing autoimmune disorders. 
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Experimental Evidence 

Multiple empirical research have shown the 

immunomodulatory effects of RBO: 

A study conducted by Koo and Noh (2007) [23] found that 

mice treated with RBO exhibited increased activity of 

macrophages and NK cells. The study also noted an 

augmentation in the production of interferon-gamma 

(IFN-γ), a vital cytokine for both innate and adaptive 

immunity. 

Cell Culture Studies: In a study conducted by Islam et al. 

(2008) [24], it was found that RBO extracts enhanced the 

growth of splenocytes (a specific type of white blood 

cell) and the synthesis of cytokines such as interleukin-2 

(IL-2) and IFN-γ, which play a crucial role in 

immunological responses. 

A clinical trial conducted by Nagendra Prasad et al. 

(2011) [25] revealed that the supplementation of RBO in 

humans resulted in enhanced immunological responses. 

This included an increase in the phagocytic activity of 

macrophages and higher levels of immunoglobulins 

(antibodies) in the bloodstream. 

According to a study conducted by Sugano et al. (1999) 
[26], it was found that RBO has anti-allergic effects in 

mice. This is achieved by regulating the immune 

response and decreasing the levels of immunoglobulin E 

(IgE), an antibody linked to allergic reactions. 

To summarize, Rice Bran Oil has notable 

immunomodulatory effects via impacting the function of 

immune cells, regulating cytokines, displaying 

antioxidant activity, and possessing anti-inflammatory 

qualities. The effects mentioned are backed by empirical 

evidence obtained from animal studies, cell culture 

research, and clinical trials. This evidence underscores 

the promise of RBO as a functional food ingredient for 

improving immunological health and preventing 

immune-related illnesses. 

The mechanisms and benefits of rice bran oil in 

treating diabetes. 

The anti-diabetic benefits of Rice Bran Oil (RBO) can be 

primarily due to its distinctive composition of bioactive 

components, including γ-oryzanol, tocotrienols, and 

phytosterols. These chemicals aid in the regulation of 

blood glucose levels and enhance insulin sensitivity. 

Studies have demonstrated that γ-oryzanol can increase 

the release of insulin from pancreatic β-cells and raise the 

sensitivity of insulin receptors, leading to improved 

glucose absorption by cells. Tocotrienols and 

phytosterols aid in the reduction of oxidative stress and 

inflammation, both of which play a role in the 

development of diabetes. 

Experimental Evidence 

Multiple studies have provided evidence for the anti-

diabetic properties of RBO. For example, Wilson et al. 

(2007) [27] conducted a study that discovered that 

administering RBO supplements to diabetic rats resulted 

in a noteworthy decrease in blood glucose levels and 

enhanced lipid profiles. Xu et al. (2012) [28] conducted a 

study that showed RBO enhanced insulin sensitivity and 

glucose tolerance in obese mice. This suggests that RBO 

has the potential to be used in the management of 

diabetes and metabolic syndrome in people. 

Neuroprotective Effects of Rice Bran Oil Mechanisms 

and Benefits 

RBO possesses neuroprotective properties, mainly 

attributed to its abundant concentration of antioxidants 

such as tocopherols, tocotrienols, and γ-oryzanol. 

Antioxidants shield neuronal cells against oxidative 

damage and inflammation, both of which are essential 

contributors to neurodegenerative disorders. γ-oryzanol 

has demonstrated the ability to hinder the development 

of amyloid-beta plaques, which are linked to Alzheimer's 

disease. Tocotrienols have been discovered to safeguard 

against oxidative harm and enhance neuronal survival, 

hence preventing neurodegeneration. 

Experimental Evidence Studies have highlighted the 

neuroprotective potential of RBO. For instance, 

Nakagawa et al. (2003) [29] conducted a study that 

demonstrated how RBO supplementation enhanced 

cognitive function and decreased oxidative stress in a 

mouse model of Alzheimer's disease. In a separate 

investigation conducted by Osakabe et al. (2009) [30], it 

was found that the tocotrienols present in RBO provided 

protection against neurotoxicity caused by glutamate, a 

neurotransmitter associated with neurodegenerative 

processes. 

The health benefits of rice bran oil  

The skin health benefits of RBO are generally 

acknowledged due to its abundant content of fatty acids, 
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antioxidants, and vitamins. The oil's elevated 

concentration of oleic and linoleic acids aids in 

preserving skin moisture and structure, while the 

presence of antioxidants such tocopherols and 

tocotrienols shields the skin from oxidative harm caused 

by UV radiation and environmental contaminants. γ-

oryzanol also enhances skin barrier function and 

diminishes inflammation. 

Experimental Evidence 

The skin health advantages of RBO are extensively 

demonstrated in both laboratory and live organism 

investigations. For example, a study conducted by 

Akihisa et al. (2000) [31] demonstrated that RBO 

enhanced skin moisturization and flexibility in human 

participants. A study conducted by Saewan and 

Jimtaisong (2015) [32] discovered that RBO (rice bran oil) 

decreased skin damage caused by UV radiation and 

enhanced the healing process of wounds in animal 

models. These findings indicate that RBO has the 

potential to be utilized in cosmetic and therapeutic 

skincare products. 

Ultimately, Rice Bran Oil provides numerous health 

advantages, such as its ability to combat diabetes, protect 

the nervous system, and promote healthy skin. These 

effects are facilitated by different pathways that involve 

the oil's bioactive components, and are backed by 

substantial experimental evidence. Integrating RBO into 

one's diet or skincare routine can offer substantial health 

benefits. 

Conclusion 

Rice bran oil (RBO) emerges as a valuable component in 

the realm of health and nutrition, offering a range of 

benefits due to its rich content of bioactive compounds. 

Its antioxidant, anti-inflammatory, and cholesterol-

lowering properties make it a promising functional food 

ingredient. RBO's potential in cardiovascular health, 

cancer prevention, and diabetes management is 

supported by substantial experimental evidence. 

Additionally, its neuroprotective and skin health benefits 

further enhance its appeal. As global demand for natural, 

health-promoting ingredients rises, RBO stands poised to 

play a significant role in nutraceuticals and functional 

foods. Continued research and product development are 

essential to fully harness its potential and integrate its 

benefits into mainstream health and wellness 

applications. 
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