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INTRODUCTION
Rice is an important staple food crop for human health
because it provides the bulk of calories for more than half
the world’s population. Rice is currently grown in over
100 countries, and more than 1 billion people depend
on it for their livelihood.1 Of the 475 million tonnes of
milled rice produced globally, 85% is used for human
consumption and the remaining 15% is used for animal
feed or is wasted. 2 In developing countries, rice provides
roughly 30% of the population’s daily diet, and consumption has grown in developed countries to ∼ 27 pounds of
rice per person per year.3 Thus, in order to enhance our
understanding of the connections between rice, nutrition,
and human health, an overarching recognition of rice is
needed in the context of global food security.
Rice is primarily consumed in the polished, white
grain form. Unfortunately, the refined white grain has
lost many nutritious components with the removal of
the bran. The bran portion of the grain contains a rich
source of lipids, protein, soluble and insoluble dietary
fibers, iron, B vitamins, and a number of small molecules
(e.g., phytosterols, phenolic acids, and antioxidants) that
can aid in disease prevention, control, and treatment.4
Figure 22.1 shows paddy rice processing of whole grain
rice, and the estimated nutrient contents of the white rice
and rice bran parts.
Consumption of the bran portion of whole grain rice
is being investigated regarding health attributes relevant
to both chronic and infectious diseases. The vast majority of research has focused on chronic disease prevention and control, whereby brown rice and rice bran have
been shown to decrease risk of type 2 diabetes,5,6 regulate lipid metabolism,7–10 control metabolic syndrome
and cardiovascular disease,11–13 and exhibit anti-cancer
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activity.14,15 The effects of rice bran components on the
immune response and, more recently, in protection
against enteric pathogens such as Salmonella,16 represent
areas of research relevant to infectious diseases.17–19
Given that many of the world’s poorest children and
adults eat white rice as their main source of calories,
and do not receive the natural health-promoting components found in the bran, they also are at higher risk
of malnutrition. Approximately 870 million individuals
(or 1 in 8) are considered chronically undernourished in
our world today.20 These individuals can be classified
as “food insecure,” because they do not have adequate
safe and nutritious food because of lack of availability,
affordability, accessibility, or some combination of these
factors. Although the global population of undernourished people has been steadily declining since the 1990s,
there are still more than 2.5 million children under the
age of 5 years that die from malnutrition-related complications every year.20 Achieving food security has
become a major global public health priority that relates
to the first Millennium Development Goal (MDG) to
halve the prevalence of hunger and malnourishment,
and the UN Secretary General calling for a “Zero
Hunger Challenge” by encouraging all nations to end
hunger.21
At the same time, obesity has been increasing globally, with rates that have more than doubled since 1980;
currently, over half a billion people (or 1 in 10) are
obese.22 The complexity of the obesity epidemic involves
individual behaviors, physical inactivity, and dietary
choices, as well as socioeconomic influences and psychological conditions apparent in both developed and
developing countries. Evidence shows that individuals
who have lower birth weights and childhood stunting
are at risk for developing co-morbidities associated with
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FIGURE 22.1 Whole grain rice processing and a summary of nutrient variations of white rice and rice bran end products.10,57 See color plate
at the back of the book.

abdominal obesity later in life.23,24 This evolving paradox of malnourished and overweight/obese individuals further stresses the barriers to improve health in our
global food system.
Addressing global food security with a multidisciplinary approach and diverse inputs across non-profits,
non-governmental organizations (NGOs), academia, private sectors, governments, and even local, small shareholders is challenging. Given that there is an adequate
amount of food grown in agriculture to feed the world’s
population,25 how do we innovate the rice food system to
address issues of hunger, malnutrition, and life-threatening diseases? Specifically, can we develop opportunities
for dietary rice bran to simultaneously alleviate the complex problems of malnutrition and obesity-related diseases? The Green Revolution accomplished altering rice
genes for improved rice varieties with increased yield to
feed the growing population, and now we understand
that the increased production of rice does not equate to
better nutrition.26 Tremendous attention has been paid
to the development of Golden Rice to combat vitamin A
deficiency,27–29 yet with the rice genome sequenced and
the varied cropping systems intact, there still remains a
great opportunity to advance dietary rice bran intake as
a sustainable solution for human health via improved
post-harvest processing (e.g., safe collection and storage
of rice bran for human consumption).30 Furthermore,
there continues to be a gap in our knowledge regarding
how bran from genetically and geographically diverse
rice varieties differs in health attributes.

In this chapter, our objective is to synthesize rice
bran’s global health opportunities for chronic and infectious disease control and prevention. To this end, we
will discuss current challenges, provide an overview of
dietary rice bran intake possibilities across the lifespan
and address the need for further research on rice health
traits and bioactive components from studies using traditional rice varieties.

COMMON TERMINOLOGY FOR DIETARY
RICE BRAN AND PUBLIC HEALTH
OPPORTUNITIES
There are multiple stakeholders involved in rice food
systems that can influence our understanding of nutrition
and health benefits. Here, we define a number of commonly used terms throughout the chapter for the purpose
of enhancing the clarity of this conceptual framework.
Complementary foods: Foods other than breast milk
or infant formula introduced to an infant to provide
additional necessary nutrients for proper growth and
development.
Chronic diseases: Diseases that progress slowly over
time. Examples include obesity, cardiovascular
disease, cancer, and type 2 diabetes.31
Enteric pathogen: Any bacteria that causes disease
in the intestinal tract. Clinical symptoms include
greater than or equal to three unformed stools
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(diarrhea) in 1 day, and nutrient electrolyte
absorption failure by the intestine.32
Food security: To attain adequate nutrition so that “…
all people, at all times, have physical and economic
access to sufficient, safe and nutritious food to meet
their dietary needs and food preferences for an active
and healthy life”.33
Food system: All activities, people, and resources
utilized from production to consumption, including
growing, harvesting, processing, packaging,
transporting, marketing, consumption, and disposal.
Green Revolution: An increase in crop yields based on
cultivation of high-response varieties of food grains,
such as wheat, rice, maize, and millet, and including
intensive use of fertilizers, pesticides, irrigation, and
machinery.34
Gut microbiome: All microbes found in the human gut.35
Health: A state of complete physical, mental, and
social well-being, and not merely the absence of
disease or infirmity.36
Infectious diseases: Diseases that are caused by
pathogenic microorganisms (e.g., bacteria, viruses,
parasites, or fungi) that are spread directly or
indirectly between individuals.37
Malnutrition: A broad term used to describe people
whose food intake does not provide adequate
calories and other essential nutrients for growth
and health maintenance or when people are not
able to fully utilize the food they eat due to illness.
This term may also apply to people whose food
intake provides more than enough calories, yet from
nutrient-depleted sources.38
Micronutrients: Nutrients required by humans
throughout life in small quantities to orchestrate a
range of physiological functions.39
Phytochemicals: Chemical compounds found in plant
sources that may have biological significance but are
not established as essential nutrients.40
Public health nutrition: The art and science of
promoting population health status via sustainable
improvements in the food and nutrition system.41
Rice varieties: There are more than 100,000 varieties
of rice (Oryza sativa), categorized into four major
groups: Indica, Japonica, Aromatic, and Glutinous.42
Whole grain rice: Rice that contains 100% of the
original grain (i.e., germ, endosperm, and bran), and
is also known as brown rice.43

CURRENT CHALLENGES FOR DIETARY
RICE BRAN
After rice is harvested from the field, it goes through
a milling process where the hull and bran are removed
mechanically, leaving refined white rice (68–70%), rice
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husk (20%), rice bran (5–10%), and rice germ (2%).44
Based on current estimates of rice production, there are
roughly 66 to 74 million tonnes of bran that can be made
available for human consumption.4 Rice bran contains
essential micronutrients and non-essential phytochemicals, and is used as animal feed or becomes agricultural
food waste. Consumption of the fully processed white
rice grain provides calories that primarily stem from
carbohydrates (Fig. 22.1), and white rice consumption
as a staple food alone has been shown to lead to malnutrition.45 Lack of daily intake of essential nutrients
can lead to a broad spectrum of risk for infectious and
chronic diseases. Individuals suffering from infectious
or chronic diseases may experience persistent inflammation and reduced host immune competence, both of
which now occur at alarming rates in impoverished and
malnourished areas of the world.46
Figure 22.2 illustrates a conceptual framework for
“rice bran opportunities” in global public health nutrition by means of interrupting the negative cycle between
malnutrition and disease (both infectious and chronic).
The inner circle displays challenges for achieving adequate nutrition and disease prevention. The rectangles
within this circle list causal factors, including nutrient malabsorption, lack of food security, gastrointestinal damage and inflammation, and impaired immune
defense.47,48 The dotted lines outline environmental
exposures and damaged gastrointestinal integrity that
keep this negative cycle intact. Novel solutions using
dietary rice bran include supplementation into culturally acceptable foods and implementation of diverse rice
varieties with existing traits of agronomic importance.
The outer red squares signify places in the cycle for these
various interventions using dietary rice bran to improve
nutritional status and decrease disease susceptibility
(both infectious and chronic). All of these inputs can in
turn reduce obesity, improve growth and cognitive capability, as well as help establish a healthy gut microbiome.
Although the rice bran solution appears conceptually
simple, there are challenges to address before rice bran can
be sustainably utilized. Post-harvest post-harvest technicalities include the need for heat stabilization (lipase
inactivation), ensuring shelf-life and storage conditions in
different climates, value-added benefits for rice farmers,
cultural taste preferences, and verification of bran nutrient
and phytochemical contents across rice varieties. Addressing and overcoming these challenges with innovation represents promising avenues for achieving food security and
enhancing human health in global, diverse populations.

Rice Bran Heat Stabilization and Shelf-Life
The main reason why rice bran has been largely limited to animal feed is that it quickly becomes rancid after
milling, caused by lipase-mediated oxidation of rice bran
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FIGURE 22.2 Conceptual framework
for rice bran opportunities in global public health. See color plate at the back of the
book. Adapted from Preidis et al.89

lipids.49 Milling technology advances have now allowed
for stabilized rice bran via cold storage, sun-drying,
steaming, and expelling.50 Countries such as India, Thailand, and the United States have also started to use these
stabilization processes to create rice bran oil. Although
stabilization is a promising attribute for rice bran products, most of the rice-producing countries do not have
this type of technology or current infrastructure. Thus, the
immediate challenge is to develop rice bran stabilization
methods in areas experiencing food insecurity, malnutrition, and high rates of mortality under the age of 5 years,
such as many parts of Sub-Saharan Africa and Asia.
Rice bran has a shorter shelf-life compared to refined
white rice due to increases in free fatty lipids during storage.51 If proper packaging and storage recommendations
are followed, white rice can be stored for decades, compared to only about 1 year for the bran fraction. Advancing technology through extrusion cooking (a process of
heating the food product under high pressure that results
in reduced moisture content and a cooked and dried food
product) has allowed for an extended shelf-life of rice
bran.52 Another rice processing technique is parboiling,
which deactivates the lipase and allows some minerals and water-soluble vitamins to leak from the bran to
the endosperm, which increases the nutrient composition. However, antioxidants are also destroyed in this
process, causing the nutrient profile to differ from that
of heat-stabilized rice bran.4 The creation of technology
that allows adequate stabilization will result in a longer
shelf-life and create an opportunity to develop a market

that utilizes rice bran as a common ingredient for human
consumption.

Cultural Preferences Regarding Brown
Rice or Rice Bran
As traditional diets shift towards convenience around
the world, perceptions regarding healthy foods begin
to waver and food decisions are based on cost, ease,
and preferences. These are important considerations for
incorporating rice bran into meals and snacks, and may
influence current beliefs or existing knowledge of whole
grain, brown rice preferences. For example, individuals in
Tanzania are primarily unaware of brown rice; however,
when they are familiar with it, they assume brown rice
is a part of a diabetic diet.53 Additionally, participants in
a focus group study in southern India commented that
eating rice that is not white in color is considered to be
inferior.54
There is continuing growth in the demand for brown
rice by health conscious people in developed countries.55 Additionally, food scientists and health researchers are aware of the important bioactive compounds
in rice bran, yet there continues to be a lack of global
consumer awareness regarding the importance of rice
bran for chronic disease control and prevention. Limited
information has been collected to show the amount of
brown rice consumed throughout the world, and most
epidemiological research has to define what exactly a
whole grain is, in order to complete analysis on whole
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grain rice consumption.5,56 We suggest that collection of
data and statistics regarding the dietary intake of brown
rice and rice bran (in addition to white rice) is critical for
evaluating health properties at a population scale, and
for drawing accurate associations between the amounts
of brown rice or rice bran intake needed to affect chronic
or infectious disease outcomes. As more areas start to
face a “double burden of disease”, where countries have
problems with both infectious and chronic diseases,
increased education and lay knowledge regarding the
healthy content of brown rice and rice bran may be beneficial for changing nutrition–food behaviors, cultural
preferences, and taste perceptions.

Whole Grain Rice Contents of Health
Importance
There are some current myths and misconceptions
regarding rice bran components that merit clarification
and continued investigation. One concern is the level of
antinutritional compounds, such as trypsin inhibitors,
hemagglutinin (lectin), oryzacystatin, and phytic acid,
which can decrease the bioavailability of other nutrients
and thus may lead to deficiencies and malnutrition.57
These compounds are found in rice bran, yet hemagglutinin and oryzacystatin antinutrient activities are
inhibited by high heat exposure (such as heat stabilization). Phytic acid, although considered an antinutrient
in foods, is a candidate nutraceutical for chemoprevention.58,59 Continued education from cancer chemoprevention research regarding phytic acid has been helpful,
and may be particularly important to areas with minimal access to medicines and healthcare.
Other potential concerns for rice bran that also exist
for many other staple food crops include aflatoxin, pesticide residues, and arsenic.60,61 Recent evaluation of
the occurrence and distribution of pesticide residues in
brown rice, white rice, and rice bran under controlled
field-growing conditions suggests that the lipid content
of rice bran may make it more susceptible to uptake of
lipophilic pesticides such as difenoconazole and the strobilurins.62 Greater knowledge of these potential exposures and continued research in this area is necessary
not only for raw rice products, but also in combination
with water contaminants and cooking conditions. Rice
bran arsenic levels appear to be dependent on soil concentrations in specific geographic regions,63–65 and further research is needed to assess the maximum allowable
intake levels from rice, and to accurately differentiate
between total, organic, and inorganic forms.
Whole grain consumption across cereal grains has
shown promising outcomes for chronic disease prevention, and has been mainly attributed to dietary fiber.
In brief, soluble fiber aids in lowering cholesterol, and
insoluble fiber helps to decrease gastrointestinal transit
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time and increase short-chain fatty acid production.66
Total dietary fiber makes up about 20% of rice bran,
while only 2–3% is soluble fiber.57 Even though rice bran
has generally lower amounts of soluble fiber compared
to other brans (such as wheat, corn, or oat brans), it has
more compelling cholesterol lowering properties due to
its unique lipids.7–12,67 Mechanisms of action from other
bioactive nutrients and compounds (e.g. y-oryzanol)
may also be major driving factors in the disease-fighting
activity. Table 22.1 highlights the biological activity associated with some bioactive rice bran components that
may also be important for decreasing malnutrition and
protection against disease. Although these compounds
have been reviewed for health promotion and disease
prevention, our work and that of others suggest that
whole food approaches may be more beneficial for health
when compared to single-agent dietary supplements.14,68

DIETARY RICE BRAN OPPORTUNITIES
THROUGHOUT THE LIFESPAN
Addressing the challenges and embracing the opportunities discussed for rice bran in the previous sections
is achievable through continued research, public–private
partnerships, and global health collaborations. Fortunately, progress has been made through nutrient supplementation programs, breastfeeding promotion, and
culturally targeted nutritional education programs.
However, focused efforts are still needed for concerns
such as iron deficiency and anemia, which continue to
be increasingly prevalent in rice-consuming countries.55
Iron deficiency can be particularly troubling for growing
children and for women during pregnancy. Iron and other
micronutrients (e.g., potassium, zinc, and magnesium)
are detected in the rice grain; however, the amounts vary
across varieties.45 Thus, the untapped resource of rice
bran may lead to additional global health achievements
for children and adults in rice nutrient enrichment programs, in particular where varieties that contain higher
amounts of these essential micronutrients are used.
Rice and health related scientific research that is performed without industry bias is necessary to convey the
importance of rice bran for health across the lifespan.
Consumers need greater access to knowledge and awareness of rice bran nutritional properties, even though this
food rarely reaches our plates. Taste and texture are also
important attributes that merit further study for acceptance by consumers, as these features alone have been
cited as reasons why brown rice has not been widely
accepted.54 Introduction of rice bran into existing meals
is a promising solution that allows individuals to continue eating their preferred foods, while delivering
the important bioactive nutrients and phytochemicals.
There is an opportunity to enhance health and nutrition
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TABLE 22.1 Selected Rice Bran Bioactive Components and Biologic Activity for Human Health
Rice Bran Bioactive
Food Components

Examples

Biologic Activity

Reference(s)

Non-saponifiable lipid
(i.e., γ-oryzanol)

Combination of ferulic acid, esters of
sterol, and triterpene alcohols

Antibacterial
Antioxidant
Reduces cholesterol absorption
Cancer chemoprevention

Cicero and Gaddi8, Ghoneum
et al.90, Rong et al.9, Seetharamaiah
and Chandrasekhara91

Vitamin E

α-Tocopherol, γ-tocopherol, tocotrienols

Cancer chemoprevention
Antioxidant
Antibacterial
Reduces cholesterol absorption

Kawakami et al.92, Minhajuddin
et al.93, Miyazawa et al.94, Sen et al.95,
Sun et al.96, Morel et al.97, Boxer98,
Iqbal et al.99, Nakashima et al.100

Polyphenols

Ferulic acid, α-lipoic acid, caffeic acid,
salicylic acid

Antioxidant
Antiproliferative effect on cancer
Antibacterial
Anti-inflammatory

Mori et al.58, Taniguchi et al.101,
Srinivasan et al.102

Phytosterols

β-Sitosterol, campesterol, stigmasterol

Reduces cholesterol absorption
Anti-inflammatory
Antioxidant
Stimulates lymphocyte proliferation
Cancer chemoprevention

Basker et al.103

Amino acids

Lysine

Growth and development
Hypoallergenicity

Khan et al.70

across the lifespan with the use of dietary rice bran, and
this is explained in greater detail below.

Addition of Rice Bran to Complementary Foods
For the first 6 months of life, it is recommended that
infants be exclusively breastfed for proper growth and
development.69 After this period, complementary foods
are introduced to an infant’s diet; these may include food
products based on staples, as well as fruits and vegetables, in liquid to semisolid forms. Acceptable weaning
foods may also include higher amounts of protein and
fats to continue healthy development into the toddler
years, including animal-based sources such as meat,
milk, and eggs. However, in areas that lack food security these options may not be available to young members of the family. This can lead to inadequate nutrient
uptake and underdevelopment of infants’ and toddlers’
immune systems, making them more susceptible to diseases such as viral and bacterial associated pneumonia
and diarrhea (see Fig. 22.2).48
The introduction of rice bran into weaning foods is
a tremendous opportunity, because of its exceptional
fat and protein content, high digestibility, and hypoallergenic assets.70 Rice bran lipids can deliver energy
needs adjusted based on age. The protein quality of rice
bran is more suitable compared to other cereal brans,
as it contains a substantial amount of lysine and the
amino acid content meets the requirements of growing
children.71 Adding rice bran to complementary foods

is a promising approach to improve overall nutritional quality, and food scientists have been working
on creating these rice bran-added products. A recently
developed rice bran enriched biscuit included 10% of
a rice bran protein concentrate, and was shown to be
similarly acceptable when compared to a non-rice bran
biscuit.72 Khan et al. developed a rice bran protein isolate-based formulation that can be used in complementary foods and was tested for acceptability in weaning
infants via taste satisfaction.70 These studies provide
compelling evidence for the feasibility of adding rice
bran to complementary foods in culturally and socially
acceptable ways.
Various strategies, such as micronutrient supplementation, food fortification, and educating mothers about
appropriate complementary foods, have proven to be
effective in many countries,20 yet alarming rates of child
malnutrition and disease continue. Promising results
from a recent Cochrane Review found that those infected
with enteric pathogens, have improved outcomes with
rice-based medications, such as oral rehydration solutions.73 Additionally, Intermark Partners Strategic Management, LLC was recently awarded a Patent for Humanity
for the development of Nutra-Iso™, a technology that
extracts edible protein and other nutrients from rice
bran.74 This product can be used as a nutritional supplement for children and pregnant women. This increasing
evidence indicates that practical solutions involving lowcost, energy-rich, and high-nutrition infant products can
be developed and implemented in malnourished areas.
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Preventing and Treating Malnutrition
in Children
In addition to delivering a combination of important
nutrients, rice bran has also been shown to improve gut
health in animal, in vitro, and human studies. Henderson
et al. found that 10% rice bran consumption modulated
mucosal immunity by increasing immunoglobin A concentrations and native gut Lactobacillus spp. in a mouse
model.19 Martins et al. reported improved colon development in malnourished rats with 5% rice bran supplementation.75 In vitro studies have also shown that rice
bran can augment phagocytosis and enhance intracellular killing of microbes by human phagocytic cells.17,18
Additionally, the human gut microbiome has shown to
be altered, with immunological benefits, through consumption of whole grains, including brown rice.76 These
studies indicate that rice bran has bioactive properties
that modify metabolic properties of the gut microbiome
with long-term health improvements that can include,
but may not be limited to, improved immune development through proper absorption of nutrients, and protection against enteric infections (Fig. 22.2). The healthcare
infrastructure is unstable in many parts of the world and
access to medications and medical care may be difficult
to obtain; thus, novel, safe and low-cost dietary interventions are crucial to improve global health alongside food
security.

Rice Bran for Chronic Disease Prevention
and Control
Chronic diseases are increasing in incidence and
prevalence in both developed and developing countries.
Food quality and eating habits have been implicated in
the etiology of these diseases, and whole foods are now
being advocated to replace easy-to-distribute, readymade nutrient-deprived food products that lead to
higher caloric intakes. Increased energy intake coupled
with sedentary lifestyles contributes to obesity and an
increased risk of developing chronic diseases.77 Numerous in vitro, animal, and epidemiological evidences
suggest that consuming whole grain rice may be protective against these chronic diseases via unique bioactive nutrients and phytochemicals (e.g., γ-oryzanol and
tocotrienols).55 Vitamin E complex contents in rice bran,
which can range from 179–389 mg/kg, are almost threefourths α- and δ-tocotrienols.78 Rice bran is also high in
fatty acids (oleic, linoleic, and α-linoleic acids) compared
with other grains, and includes a vast amount of various compounds such as phytosterols, tocopherols, and
γ-oryzanol.14 These components found in rice bran oil
were shown to reduce total cholesterol, low density lipoproteins, and triglycerides, for further protection from
cardiovascular disease.10
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Despite the health advantages and increasing availability of whole grain rice, particularly in developed
countries, switching white rice consumers to eating
whole grain rice does not seem likely, given cultural connections and taste preferences for white rice. Developing food options with the addition of rice bran allows
the populations of rice-consuming countries to continue
eating rice in their traditional way but still receive the
healthy benefits of eating bran. Our laboratory has completed a placebo-controlled, single-blinded pilot dietary
rice bran intervention study in healthy adults with and
without a history of colorectal cancer. We developed
seven meals and six snacks that include rice bran as a
main ingredient. Interim analysis has shown feasibility
of consuming 30 g of rice bran daily without complications (data not published). The ability to incorporate rice
bran into common meals, such as casseroles, soups, and
crackers, indicates an opportunity for the food industry
to modify current food products with rice bran, with
tremendous potential to result in greater consumer
acceptance of these meals and snack foods.66 Further
research on increasing dietary rice bran for health-promoting capabilities will be helpful to endorse these food
products.

GLOBAL RICE GENETIC VARIATION
Increased rice yield as a result of the Green Revolution provided substantially more food for a growing
global population. These modified rice crops were minimally evaluated for changes in the levels of essential
and non-essential nutrients (e.g., certain amino acids,
minerals, vitamins, and fatty acids).79 The grain quantity-over-quality debate (also referred to as the “breeders dilemma”) merits continued discussion because rice
breeders currently do not include nutritional or health
importance as an integrated quantitative trait for crop
improvement.80 With over 100,000 varieties of rice
grown throughout the world, substantial opportunities
exist to better understand the health importance of and
traits associated with bran. Alongside the development
and expansion of genetically modified rice to include
β-carotene (i.e., Golden Rice), there is still much to learn
about traditional rice varieties and how their nutrient
profiles, especially regarding the bran component, can
address the prevention of malnourishment and disease.
A recent review showed that nutrient make-up of
rice varieties differs significantly, and that the varieties
with higher nutritional values are used less frequently
due to their lower grain yields.81 The mineral content of
274 rice genotypes has also shown variations,45 indicating that certain rice varieties should be further evaluated for higher amounts of micronutrients. Rice has been
used for medicinal purposes too; for instance, there is a
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specific variety of rice with red bran that is used to control hypertension and diabetes.82 Moreover, a medicinal
Indian rice variety traditionally used in Ayurveda, called
Njavara, has also been scientifically examined.83–86
With increasing evidence that rice varieties do not
share similar chemical and nutrient compositions,87
and that the bran component is the most important for
delivery of nutrients found in whole grain rice, it is crucial to conduct research on rice varieties for their mechanisms of action to improve a range of health outcomes
in people. Studying changes in the human metabolome
and gut microbiome will be helpful in this endeavor, as
researchers will be able to understand the gut microbial
metabolic mechanisms involved and may recommend
which rice varieties are optimal for health outcomes in
children and adults. Interestingly, different rice varieties
were fed to mice and evaluated for modulation of gut
microbiome, allergic reactions, and immune responses.88
As knowledge continues to increase regarding the connections between rice in the diet, gut microbes, and the
human metabolome, there is a strong need to make sure
that rice bran is not neglected as a key player, and may
serve a major role in food security and global health
promotion.

5.

6.

7.
8.

9.

10.

11.

12.

13.

14.

CONCLUSION
This chapter explains how an underutilized food
ingredient, namely rice bran, could become the next
simple, yet significant, opportunity in global health,
nutrition, and food security. Even though challenges
are apparent to increase dietary rice bran in the global
food market, they merit attention and scientific as well
as technological innovation. Additional research and
global funding opportunities are necessary to tackle
issues of hunger and nutrition-related disease through
dietary rice bran interventions. Multidisciplinary, global
collaborations are necessary to make sure these solutions are developed in a sustainable, culturally appropriate, and economically sound way. This untapped food
source may shed light on how we can feed the world
through adequate delivery of nutrients, with an overarching goal of disease prevention and thriving health
via health promotion.
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