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ABSTRACT

Avena sativa belongs grasses family, the gramineam®mmonly known as oat and are the third
leading crop produced in United States after whead corn and the fourth most important crop
worldwide. They are the most widely grown plant eyalty considered healthy food being
commercially nutritious as well. Oat grain, oat braand oatmeal contain a soluble dietary fiber
known asf-glucan, which can reduce serum concentration tdltoholesterol and low—density
lipoprotein cholesterol and also effective in lower blood sugar levels. Various experimental
studies have shown that oat is potential agent revgnt the induction and progression of
various diseases such as cancer, bowel, malfunatibesity, celiac disease etc. This review will
discuss functional and medicinal properties of Aweativa. However, owing to the numerous
health benefits that they offer, their consumptias increased to quite an extent and they have
now come to the forefront.
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INTRODUCTION

Avena sativas the scientific name of grass commonly knownoats and “Jai” or “Javi’in
Hindi. It belongs to natural ordgraminaceaeThe common oatAvena sativais a species of
cereal grain grown for its seed, which is knowntltby same name (usually in the plural, unlike
other grains). While oats are suitable for humansomption as oatmeal and rolled oats, one of
the most common uses is as livestock feed. Oate mpla part of the daily diet of horses, about
20% of daily intake or smaller, and are reguladg fo cattle as well [1].

Taxonomical Classifications:

Botanical name Avena sativa
Kingdom . Plantae (plants)
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Subkingdom . Tracheobionta (vascular plants)

Superdivision . Spermatophyta (seed plants)

Division : Magnoliophyta (flowering plants)

Class . Liliopsida (monocotyledons)

Order . Cyperales

Family : Poaceae (Grass family)

Genus :Avena

Species . Asativa (common oat), A. byzantina, A. fatua,iffush, A. orientalis)

Origin and cultivation:

Oat has been cultivated for over 5000 years. Qatsha third leading crops produced in United
States (after wheat and corn) and the fourth nmagbitant crop worldwide. They were once
considered as weed which grows right with the lyadad wheat. Later, oats started being
planted as a crop. They are popular staple of dBrifsland like Scotland. The grain was
introduced into the America in 1602 by a Sea Captuto planted them into the Island of the
coast of Massachusetts [Z)at or wild oat is annual grass, which is cultidater its edible
grains during early growth; the oat plant considtleaves and a shortened stem, giving a rosette
type of plant. The tillers grow into additional rdnch plants” or tillers and under favorable
conditions, the plant can form up to 30 tillers.eTimain stem and tillers can reach up to 2 or
more feet depending on variety and growing condifig]. These stems terminate in a large
panicle that bears flowers and seeds or kernelsh Bain and lateral stem as well as branch
stem terminates in a spikelet that is removed duthreshing. Generally two kernels, but
occasionally one, are produced per spikelet. Th&erael, also termed groat, is the part after the
removal of palea and lemma. It is elongated spisti@ed, up to about 0.5 in. in length and
0.125 in. or less in width. It is generally covereith fine, silky hairs and includes the seed coat
layers of cells, starchy endosperm and the eml®yb.is an important food grain in temperate
regions of the world. The sowing season is extenfdech October to December. The crop
matures in about four to five month for fodder. Tawad half cutting is taken from January to
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March. The crop produces 500-600 quintal of gresldér and 2 to 3 quintal of grain per hectare
with normal cultivation practices [4].

Oat Producer’s Countries:

Top Oat Producers

(Million metric tons)

Russia 5.1
Canada 3.3
United States 1.7
Poland 1.3
Finland 1.2
Australia 1.1
Germany 1.0
Belarus 0.8
China 0.8
Ukraine 0.8 - 24.6

Source: UN Food &Agriculture Organization (FAO)
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Fig.2: Structure of oat grain

Whole oat groat contains high amounts of valuahlgients such as soluble fibers, proteins,
unsaturated fatty acids, vitamins, minerals, angtqgthemicals. The dietary fiber complex with
its antioxidants and other phytochemicals is efectgainst cardiovascular disease and some
types of cancer [5]. Oat groat contains significamounts of3-glucan that varies between 2.3
and 8.5 g/100 g [6]B-glucan in oat is distributed through the endospand is located in the
endosperm cell walls constituting about 75% of@¢hdosperm cell walls. It is also present in the
aleurone cell wall lesser than in endosperm [7hBmsathe edible, outermost layer of the oat
kernel and it has tot@lglucan and dietary fiber not less than 5.5 an@%6respectively with at
least one third of total dietary fiber is solubibefr [8]. Like oatmeal, oat bran contains B
complex vitamins, protein, fat, minerals, and héadlthy soluble fiber callggtglucan. Oat bran
contains 17.1% protein, 67.9% carbohydrates, 8 &%l6— 22% dietary fiber, 10.4B6glucan,
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1.3 mg niacin, 171 mg magnesium, 6.4 mg iron, Oy copper, 441 mg potassium aad
tocopherol less than 0.5 mg [9].

B-glucanis a cluster of soluble fiber derived fromultiple organic sources, including
mushrooms, yeast, oats and barl@yglucan is not a single molecule but is a type of
polysaccharide that exists in different sizes aifi@rént degrees of solubility and ability to be
absorbed into the bloodstream. One can firglucan that is big (of high molecular weight) or
small (of low molecular weight). There are sevatdferent linkages between the different
saccharide molecules that makefiglucan. Molecular linkages can be of a (1, 4) fygpél, 3)
type and a (1, 6) linkage. These are important useaach linkage type creates a different
molecular shape for tHeglucan and may account for their function inside body [10].

Beta 1,4 Linkage

M
H H LH

" om Beta 1,3 Linkage
Fig.3: STRUCTURE OF g-GLUCAN (SOLUBLE FIBRE) IN OAT

Oat B-glucan is a soluble fibre and viscous polysacclearmade up of units of the
monosaccharide D-glucose. Qaglucan is composed of mixed-linkage polysaccharidéis
means the bonds between the D-glucose and D-glumopsyl units ar@l, 3 linkages off 1, 4
linkages. The (4>3)-linkages break up the uniform structure of ffiz-glucan molecule and
make it soluble and flexible. In comparison, thaligestible polysaccharide cellulose is
insoluble. The reason for insoluble is that cebela@onsists only of (:4)-p-D-linkages. The
percentages d¢f-glucan in the various whole oat products areboan, greater than 5.5% and up
to 23.0%; rolled oats, about 4%; and whole oatrfEdaout 4% [11].

The research has focused almost exclusively ontard positive effects that on cholesterol and
blood sugar challenged individuals pfylucan of oat. Various studies have shown thadifeg
an individual or animal dietarg-glucan from an oat source will lower the cholesitdry 9%
[12]. Other research has showed oat consumption lmagr insulin and blood sugar. The
mechanism of action of this product against higbotl sugar is unknown. In addition, oat-
derivedp-glucan seems to increase the amount of bile agdseted in human test subjects. Bile
acids come from the liver and gall bladder and @iona significant amount of cholesterol [13]

Therapeutic potentials of avena sativa

Like other whole grains, oatmeal is considered titranally dense food, it contain plenty of
complex slow digesting, low glycemic carbohydratesholesterol less, sodium less, nearly 5
gram of protein and sugar less [1Ajkena sativéahas been in the reported as an antispasmodic

106
Pelagia Research Library



Neelam Chatuevedet al Asian J. Plant Sci. Res,, 2011, 1(3):103-114

and stimulant. It is used mainly for its nutritidvalue and particularly beneficial in special diet
for convalescent or for those with certain illnessh as gastroenteritis and dyspepsia [15].

Oat and Cardiovascular Diseases: Cardiovasculaasiés (CVD) is the name for the group of
disorders of the heart and blood vessels and iedhygertension (high blood pressure),coronary
heart disease (heart attack), cerebrovascular sdisgsroke), heart failure, peripheral vascular
disease, etc [16]. Elevated total and low-dengpypdrotein (LDL-C) cholesterol levels are
considered major risk factors for cardiovasculaedse. Oats are unique among the whole grains
and are known to be healthy food for the hearttdugeir highp-glucan content. Odt-glucan, a
soluble dietary fiber that is found in the endospeell walls of oats, has generated considerable
interest due to its cholesterol-lowering properfled. The consumption of oatmeal and oat bran,
even for a short period of time, has been shownast studies to reduce total plasma cholesterol
and LDL-cholesterol levels, the main risk factass €HD. This is mainly attributed {&-glucan,

the soluble fiber content of oafsglucan interferes with the reabsorption of biledda the gut
and reduces cholesterol levels [18]. Due to thifi-established effect of oats on the risk of
CHD, the United States Food and Drug Administratro®997 approved the heart-health benefit
claim on food labels of food containing solubleefidrom oats. In addition to its cholesterol-
lowering effect, they have been shown to improveodl pressure when consumed with
supplements of vitamin C [19].

Oat bran is potentially useful effect on plasmajiptein risk factors for cardiovascular disease
[20]. The diets containing dietary fiber from wheaét, and rice bran; the oat bran has been
found to be the only fiber source that significaritwered total and low density-lipoprotein
(LDL) cholesterol levels in mild hypercholesteroiemn. Among all three,oat bran was found to
slightly increase high-density-lipoprotein (HDL) atbsterol levels there were no significant
changes in blood pressure, blood glucose, or sersuatin responses to a test meal on any of the
bran supplemented diets. However, this potentiakbemay be limited by the amount of fiber
that individuals would need to consume [21].

Cereal-fiber sources decrease the chylomicronesheiol concentration. The postprandial
serum triglyceride response is significantly lowkereith the addition of oat bran. Several
mechanisms can be involved, such as impaired glietmyceride absorption from the small
intestine, increased clearance of chylomicron glagiand chylomicron remnant uptake, reduced
liver very-low-density lipoprotein (VLDL-C) secrein, or increased VLDL-C catabolic rate
[22].

Oat and Diabetes: Diabetes mellitus is charactdigeabnormally high levels of blood glucose,
either due to insufficient insulin production, onedto its ineffectiveness. The most common
forms of diabetes are type-1 diabetes (5%), anirantane disorder, and type-2 diabetes (95%),
which is associated with obesity [23]. Globally ttetal number of people with diabetes is
projected to rise from 171 million in 2000 to 366llimn in 2003 [24]. Diabetes, like most
chronic health conditions, not only places subshriconomic burdens on society as a whole
but also imposes considerable economic burdensidimidual patients and their families [25].
The risk of diabetes is higher with chronic uses@feral medications. Diabetes can be treated by
increasing physical activity and decrease of cayadte that can refurbish insulin sensitivity
[26]. The treatment witvena sativamight be causes a release of insulin activity amgroving
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sensitivity for normalizing blood glucose level arstluce glucose production by the liver [27].
Control of blood glucose and insulin levels is esisé in preventing many of the complications
associated with diabetes. As thalucan , the soluble fiber of oats is digestedpims a gel
which causes the viscosity of the contents of tieenach and small intestine to be increased
which may turn slows down digestion and prolongs #sorption of carbohydrates into the
bloodstream. This means remarkable changes in Islogar levels can be avoided [28].

Oat and Cancer: According to the World Cancer Reffeg cancer rates there would be 15
million new cases in the year 2020 i.e. a rise 085 Cancer has emerged as a major public
health problem in developing countries, matching ittdustrialized nations. A healthy lifestyle
and diet can help in preventing cancer [29]. Cheanilammation is associated with a high
cancer risk. At the molecular level, free radicalsd aldehydes, produced during chronic
inflammation, can induce deleterious gene mutasind post translational modifications of key
cancer-related proteins. Chronic inflammation isoahssociated with immune suppression,
which is a risk factor for cancer [30]. Recentlyteation has been on phytochemicals that
possess cancer-preventive properties. Oats, Ier grains and vegetables, contain hundreds of
phytochemicals (plant chemicals). Phytoestrogenpmamds, called lignans, in oats have been
linked to decreased risk of hormone-related diseaseh as breast cancer [31]. Most of the
research has been focused on breast cancer, higrsaffiects are expected on other hormone-
related cancers such as prostate, endometrium wg@uBo cancer. International research has
shown that women with a higher intake of dietabydihave lower circulating oestrogen levels, a
factor associated with a lower risk of breast cantke insoluble fibers in oats are also thought
to reduce carcinogens in the gastrointestinal {Bjt

Oat and Blood Pressure: The dietary approachesofo tsypertension (DASH) diet is a well
accepted and widely recommended eating pattern rsioweduce blood pressure and widely
affect blood lipids and insulin sensitivity. Althgli the DASH diet is typically understood as one
that emphasizes fruits, vegetables, and low farydaroducts, it also emphasizes the
consumption of whole grains [33] .Whole grains ammajor contributor to the target nutrient of
the DASH diet including calcium, potassium, fiberptein, and zinc [34]. Daily serving of
whole oats have been shown to improve endothelration when consumed with supplements
of vitamin-C rich in soluble fibre can reduce hygeesion, or high blood pressure, and so reduce
the need for anti-hypertensive medication. It ugubhs no symptoms, but can cause serious
problems with the heart and blood vessels, leattirggher complications [35].

Oat and Obesity: Obesity, defined as an unhealthguat of body fat, is a well-established risk
factor for many disorders like angina pectoris, gestive heart failure, hypertension,
hyperlipidemia, respiratory disorders, renal velmombosis, osteoarthritis, cancer, reduced
fertility etc [36].Obesity is now a global public health problem,hagtbout 315 million people
are estimated to fall into the WHO classified obesategories. One of the primary causes this
rapid rise in obesity rates is the increased abiitia of high-fat, energy dense foods [37].
Excessive consumption of energy-rich foods (snguiagessed foods and drinks) can encourage
weight gain, which calls for a limit in the consutiop of saturated and trans fats apart from
sugars and salt in the diet [38].Caloric restrictemd increased physical activity has been shown
to be only moderately successful in managing opeBitet rich in whole grain are inversely
associated with risk of weight gain and obesity][3% the soluble fiber of oats is digested, it
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forms a gel, which causes the viscosity of the eotst of the stomach and small intestine to be
increased. The gel delays stomach emptying malandeael full longer which helps with weight
loss. Americans Scientific Advisory Committee, whitoncluded that consumption of at least 3
serving of whole grain per day can help with weigtdgintenance [40]. New research suggests
that children between ages 2-18 years old who lasenstant intake of oatmeal lowered their
risk of obesity. The research found that the cbkildwho ate oatmeal were 50% less likely to
become overweight, when compared to those chiltir@ndid not eat it [41].

Oat and General Health and Longevity: Oatmeal @osita good balance of essential fatty acids,
which have been linked with longevity and gene@d) health, and also have one of the best
amino acid profiles of any grain. Oats have a ltighcentration of natural, well-balanced protein
[42]. Oats contain phytochemical which have beesoasated with protection from chronic
disease such as cancer [43]. Amino acids are esis@nbteins that help facilitate optimum
functioning of the body and are necessary for optmfunctioning of the body [44Dats are a
good source of vitamins such as thiamin, folic a&igbtin, pantothenic acid, tocopherol and
minerals- zinc, selenium, copper, iron, manganesel anagnesium [45]It exhibit
hypocholesterolemic and anticoagulant propertiéss Tesults in faster healing [46]. A number
of these properties of oats have been linked witigévity and general good health.

Oat and Celiac Disease: Celiac disease is an awmmonma hereditary disorder of the small
intestine that occurs in people of all ages frorddte infancy because of sensitivity to gluten in
food. Normally the lining of the small intestinesha downy velvety texture, but in celiac
disorder it becomes smooth and flat. This reduseshility to absorb nutrients, including sugars,
proteins, vital minerals and vitamins from food JJ4When persons with celiac disease take
foods containing gluten, their immune system redpdoy damaging the small intestine lining.
Tiny fingerlike protrusions, called villi are atteed by the immune system and are ultimately
destroyed. Malnutrition occurs without these vitlg matter how much food a person consumes
because the nutrients from food pass the gut witheing absorbed (malabsorption), leading to
diarrhoea, vitamin and mineral deficiencies, anaeand osteoporosis [48]. Children usually
develop it at between six and 18 months of age. é¥ew the onset of the disorder can be
delayed and it can occur at any age, when the syngptome on slowly, perhaps over years,
making early diagnosis difficult [49]. Presentligetonly effective treatment of celiac disease is a
life-long rely on gluten-free diet [50]. No medicat exists that will prevent damage, or keep the
body from attacking the gut when gluten is pres8hrict adherence to the gluten free diet allows
the intestines to heal, leading to resolution dfsgmptoms in the vast majority of cases and,
depending on how soon the diet is begun, can disinate the heightened risk of osteoporosis
and intestinal cancer [51].

Oat and Antioxidant: Several classes of compound @ntioxidant activity have been
identified in oat Avena satival..) including vitamin E, flavonoids, and phenoliorapounds,
phytic acid [52]. Additional investigations havether characterized the antioxidant capacity of
oat fractions, including hulls, bran, and endospfs8). These antioxidants are concentrated in
the outer layers of the kernel. A few examples slibat an oat-containing diet boosted the
antioxidant capacity of serum or meat in animalstiéxidants function in helping to maintain
the stability of processed oat products, and oatstabilize oils and fats against rancidity [54].
These oat components have been added to food aedalge products to preserve quality and
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are associated with flavor, color, and aroma [38itioxidant phytochemicals may also play an
important role in human health via scavenging iieacbxygen and nitrogen species [&6id
modulating several enzyme systems, such as lipovages [57]. Antioxidant compounds helps
to prevent free from damaging LDL cholesterol, theducing the risk of cardiovascular disease
[58].

In addition to its fiber benefits, oats are alsweay good source of selenium. A necessary
cofactor of the important antioxidant, glutathigperoxidase, selenium works with vitamin E in

numerous vital antioxidant systems throughout tbdyb These powerful antioxidant actions

make selenium helpful in decreasing asthma symptordsn the prevention of heart disease. In
addition, selenium is involved in DNA repair andassociated with a reduced risk for cancer,
especially colon cancer [59].

Oat and Infection: The polysaccharigieglucans occur as a principal component of theultzell
walls. Some microorganisms, such as yeast and wisis; and also cereals such as oats and
barley, are of economic interest because they oortage amounts of-glucans. These
substances stimulate the immune system, modulatitigody and cell mediated immunity, and
thereby have beneficial effect in fighting infecteo(bacterial, viral, fungal and parasitic[60].
glucan not only helps neutrophils (the most abuhtigre of non-specific immune cell) direct to
the site of an infection more rapidly; it also entes their ability to eliminate the bacteria
[60].According to studyf-glucan helps these immune defenders quickly lotagebacterial
mother stratum within infected tissue. And this encaipid response to infection results in faster
microbial clearance and healing. Since our nonifipemmune defenses are the body's first
strike army against invading pathogens, thus odtmeg boost immune response in addition to
energy levels.

Oats and Gout: Oats contain naturally-occurringsgarires called purines. Purine is a compound
found in nucleic acids, heterocyclic compounds mafdienidazole rings and pyrimidine. When
purine is metabolized, it creates a crystalline pgoond including uric acid, caffeine and
xanthine. It is this uric acid that is the causg@aiit, a painful arthritic disease. Purines areafbu

in many foods include beer and alcoholic beverageast, organ meat, legumes, mushrooms,
spinach, cauliflower and cereals [62]. In somewviddials who are susceptible to purine-related
problems, excessive intake of these substancesare® health problems. Since purines can be
broken down to form uric acid, excess accumulatbpurines in the body can lead to excess
accumulation of uric acid [63The health condition called “gout” and the formatiof kidney
stones from uric acid is two examples of uric a@ldted problems that can be related to
excessive intake of purine-containing foods. F@ tbason, individuals with kidney problems or
gout may want to limit or avoid intake of purinentaining foods such as oats. Yet, recent
research has suggested that purines from meatsinohérease risk of gout, while purines from
plant foods fail to change the risk [64].

Oat and Childhood Asthma: Asthma is a chronic mfizatory disorder of the airways in which
many cells play a role, including mast cells andimaphils. In susceptible individuals, this
inflammation causes symptoms which are usually @asal with widespread but variable
airflow obstruction that is often reversible eittsgrontaneously or with treatment and causes an
associated increase in airway hyper responsivetwessvariety of stimuli. It is the result of
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complex and only partially understood interactiohsespiratory, inflammatory, and neural cells
and their mediators [65].The result is difficulty breathing. Increasing consumption of whole
grains could reduce the risk of childhood asthmalbgut 50%, suggests the International Study
on Allergy and Asthma in Childhood [66]. Oatmeahisvhole grain and it may be beneficial to
children who are at risk for asthma. The reseas;Hesm the Dutch National Institute of Public
Health and the Environment, Utrecht University, \msity Medical Center Groningen, used
food frequency questionnaires completed by themparef 598 Dutch children aged 8-13 years.
They assessed the children's consumption of a rahfgods including fish, fruits, vegetables,
dairy and whole grain products. Data on asthmavemebzing were also assessed using medical
tests as well as questionnaires. While no assonidietween asthma and intake of fruits,
vegetables, and dairy products was found, the m&rild intake of both whole grains and fish was
significantly linked to incidence of wheezing andrent asthma [67].

Oat and Skin Disorders: In addition ffeglucan soluble fiber, oats also contain uniquey-lo
molecular-weight, soluble phenolic compounds callednanthramides (a type of antioxidants),
which are not present in other cereal grains [6Bpse compounds are antipathogens, which are
produced by the plant in response to exposure ttoogans such as fungi [69]. For some time,
oatmeal has been recognized as a remedy for taenat of poison ivy, sunburn, eczema, and
psoriasis. Oat colloidal extract containing avehearhides has also proved to have antihistamine
and anti-irritation activity [70]. While the antiehing property of oats and oatmeal has been
known for centuries, a recent report provided makcevidence for the mechanism by which
oat avenanthramides may exert their soothing effectritated skin [71].

Oat and Bowel Syndrome: Bowel Syndrome is a funeti@isorder of the gastrointestinal tract,
unrelated to any structural defects. It is charactd by the presence of some or all of the
following symptoms like abdominal pain or distemtiarregular frequency of bowel movements,
constipation/diarrhea, and abnormally large semmstiof mucous from the colon, bloating,
flatulence, nausea, anorexia, headaches and digpr§s2]. Possible factors that may contribute
to irritable bowel syndrome include food allergi¢sctose intolerance, excessive wheat bran
consumption, parasitic infection, drugs especialliytibiotics, metabolic disorders such as
hypothyroidism and psychological factors such assst anxiety and depression [78he high
dietary fiber in oats contributes to healthy boveiction. Insoluble fiber helps to make stools
heavier. This accelerates their transit throughgbe It helps to eliminate constipation, and
prevents piles which are mainly caused by chroaitstipation74].

Oat and Postmenopausal Breast Cancer: Oat medh \waie been found to effective preventive

measures for cancer. It is also suspected thahsloduble fiber in oatmeal reduces the toxicity in

certain types of bile acids, which in turn reduttesrisk of various types of cancer [75]. Results
of a prospective study sated that postmenopausalewdor an average of 8.3 years showed a
34% reduction in breast cancer risk for those comsg the most fruit fiber compared to those

consuming especially cereal oat fiber, had a ¥8action in their risk of breast cancer [76].

CONCLUSION

Various strategies are used to combat diseasespatehtial health risks. In addition to
pharmaceutical approach, diet based strategieslapeconsidered suitable to prevent various

111
Pelagia Research Library



Neelam Chatuevedet al Asian J. Plant Sci. Res,, 2011, 1(3):103-114

disorders. In the developing countries, increased of medication and their side effects are of
great concern to general public; opening new cHanoé pharmacological investigations
focusing on natural medication and diverting hurtrands toward natural cure. Manipulation of
different foods can be helpful to control differatiseases. Oat grains are good source of B
complex vitamins, protein, fat, minerals, and héawdlthy soluble- fibep-glucan. Moreover it is
also useful for the control of diabetes and lipidfie. The incorporation of oat in daily diet is
not only important from the nutrition standpointttaiso for its therapeutic potential. Oats
contain cereal protein globulin and also legumeéginoavenalin, as the major protein (80%), is
twice richer in protein, Four times richer in calti as compared to other grains. Thus it provides
many health benefits such as serum cholesterolriogiereduced coronary heart disease, and
diabetic symptoms reduced blood pressure, and camegention in humans. Primary health
beneficial oat component fsGlucan, an enriched oat hydrocolloid (OH) ingredieith 5-50%
B-Glucan content (dry basis) commercially availaliean be adopted by the person on a crash
diet for losing weight. Another health benefit @tas that it has high protein and fiber content,
which is comparable to the pulse and wheat. Thats contain several bioactive compounds
may contribute to the health effects and are easibilable for consumption to increase the
nutrition status as well as act as safe guardimgnagpossible deficiencies.

REFERENCES

[1] Murphy MC, Chapman C and Lovegrove Fr. J Clin Nutr,1996 419-497.

[2] Hahn JD, Chung TK and Bake DBIANni Sci,199Q 68, 4523-4560.

[3] Baker PGBMJ, 1974 4, 588-589

[4] Jain BL, Handbook of Agriculture, CAR New DelR002 809-815.

[5] Slavin J, Marquart L and Jacobs @&real Food World200Q 45, 54-58.

[6] Welch R, Brown J and LeggettdCereal Sgi2002 31, 273-279.

[7] Miller SS, Fulcher RG, Sen A and Arnason JT, Oalosperm cell walls, 1,995.

[8] Anonymous, AACC committee adopts oat bran definit@ereal Chem 1989 1-24.

[9] Saunders RM-ood Rev Int1985 1, 465—-495.

[10] Chang YJ, Lee S, Yoo MA and Lee HG Agric Food Chen200654, 3815-3818.

[11] Vetvicka V, Dvorak B, Vetvickova J, Richter J, Kaiz J, Sima PY and Vin JCint J of
Biol macromolecule2007, 40, (4), 291-298.

[12] Uusitopa MI,J Am Coll Nuty 1992 11, 651-659.

[13] Braaten JTEur J Clin Nut; 1994 48, 465-74.

[14] Matt, Oat meal, Oats and Oat Bran/ Healthy foothefday2008

[15] Carlson A and Mancino L, Nutrition insight 32: graconsumption by Americans, US
Department of Agriculture, Center for Nutrition Rgland Promotion2007.

[16] Temple WJ and Gladwin KKyutrition, 2003 19, 467-470.

[17] Rgia A Othman, Mohammed H Moghadasian and PetelohesNutr Res 2011, 69, (6),
299-309.

[18] Anderson JWAm J Clin Nuty 2004 80, 1459-60.

[19] Saltzman E, Das SK and Lichtenstein AHNutr, 2001, 131, 1465-1470.

[20] Hu FB and Willett WC,JAMA 2002 288, 2569-2578.

[21] Kestin M, Moss R, Clifton PM and Nestel Rim J Clin Nuty 199Q 52,661-666.

[22] Mahley RW,Med Clin North Am1982 66,375-401.

112
Pelagia Research Library



Neelam Chatuevedet al Asian J. Plant Sci. Res,, 2011, 1(3):103-114

[23] Expert Committee on the Diagnosis and Classificattd Diabetes Mellitus. Diab Care
Alexandria, Virginia, USA2003.

[24]1Wild S, Roglic G, Green A, Sicree R and King[Pabetes Carg2004 27,1047.

[25] Rubin RJ, Altman WM and Mendelson DNJjn Endocrinol Metab1994 78, 6-10.

[26] Tullio V, Nostro A, Mandras N, Dugo P, Banche Gn@atelli MA, Cuffini AM, Alonzo V
and Carlone NAJ Appl Microbiol 2007, 102, 1544-1550.

[27] Ahmed A, Hussain Al-Amiery, Ali A, Al-Temimi Raghtiawagaa, Hussain Abood&f J
pure applied chen01Q 4, 031-034.

[28] Salmeron J, Manson JE, Stampfer, Colditz GA, Wirngahd Willett WC,JAMA, 1997,
277,472-477.

[29] Willis MS and Wians FHCIlin Chem Acta2003 330, 57-83.

[30] Hofseth LJ and Wargovich MJ,Nutr, 2007, 137, 183-185.

[31] Limer JL and Speirs \Breast Cancer Re2004 6,119-127.

[32] Guo W, Nie L, Wu D, Mitchell L Wise, William F Clohs, Simin N Meydani and Meydani
M, Avenanthramides Inhibit Proliferation of Humaml@n Cancer Cell Lines In Vitro, 62, 8,
2010, 1007-1016.

[33] Lin PH and Aickin MC, Food groups source of nuttgeim the dietary pattern of the DASH-
Sodium trial,J Am Diet Assq2003 103, 488-496.

[34] Carlson A, Mancino | and Lino M, Nutrition insigBR: grain consumption by Americans,
2005. US Department of Agriculture, Center for Mign Policy and Promotior005.

[35] Maki KC, Galant R, Samuel Eur J Clin Nutr 2007, 61, 786-795.

[36] Caterson ID and Gill TBest Pract Res Clin Endocrinol Metd2002 16, 595-610.

[37] Mermel VI, Trends in Food Science and Te@004 15, 532-540.

[38] Schiller RN, Barranger E, Schauss AG and Nichol&itg style management of Obesity,
JAMA 2001,4, 34-41.

[39] Koh-Banergee P, Rimm ERyroc Nutr Soc2003 62, 25-29.

[40] Dietary Guidelines for American. Report of the Guiihes Advisory Committee on the
Dietary Guide lines for Americans, 2005. Washingld@: US Department of Agriculture,
Agriculture Service, August004

[41] WHO/FAO (World Health Organization/Food and Agricue Organisation) (2003)iet,
Nutrition and the Prevention of Chronic Diseas&eport of Joint WHO/FAO Consultation.
WHO, Geneva.

[42] Butt MS, Shahzadi N, Sharif MK and Nasir RIrit Rev Food Sci Nut2007, 47,389—-396.
[43] Cade JE, Burley VJ and Greenwood D@t J Epidemiol 2007 PMID: 17251246.

[44] Cleland JG, Loh H and WindramBur Heart J 2006 27, 641-643. PMID: 16490737.

[45] Saltzman E, Das SK and Lichtenstein AHNutr, 2001, 131,1465-1470.

[46] Mario S Mantovani, Marilanda F Bellini, Jose Pedémgeli, Rodrigo J Oliveira, Ariane F
Silva and Lucia R RibeiroB-Glucan in promoting health: Prevention againstatiah and
cancer2007.

[47] Shan L, Molberg O, Parrot I, Hausch F, Filiz F, $5@M, Sollid LM and Khosla C,
Science2002 297,2275-2279.

[48] Olga M Pulido, Gillespi&z, Zarkadadvl, Sheila D, Vavasoug, RashidV, Switzer C and
Samuel B Godefroy] Nutr, 2009 57,235-285.

[49] Fasano A, Berti I, Gerarduzzi T, Not T, CollettiBR.Drago S, Elitsur Y, Green PH,
Guandalini S, Hill ID, Pietzak M, Ventura A, Thorp, Kryszak D, Fornaroli F, Wasserman
SS, Murray JA, and Horvath K, Ardhtern Med 2003 163,286—-292.

113
Pelagia Research Library



Neelam Chatuevedet al Asian J. Plant Sci. Res,, 2011, 1(3):103-114

[50] Kupper C,Gastroenterology2005 128, 121-127.

[51] Treem W,Curr Opin Pediatr 2004 16, 552-559.

[52] Shahidi F, and Naczk M, Phenolic compounds inalerand legumes. In Food Phenolics.
Sources, Chemistry, Effects, Applications, TechroRublishing, Lancaster, PA995 9-52.

[53] Xing Y and White PJJ Am Oil Chem S0d997 74, 303-307.

[54] David JA Jenkins, Cyril WC Kendall, Gail MC Kewizyssen, Robert G Josse, Jay
Silverberg, Gillian L Booth, Edvard Vidgen, AndRaJosse, Tri H Ngulyn, Sorcha Corrigein,
Monica S Banach, Sophie Ares, Sandy Mitchell, AbaBileMams, Livia SA Augustin, Tina L
Parker and Lawrence A LeitefAMA 2008 300, (23), 2742-2753.

[55] Dimberg LH, Theander O and Lingnert Eereal Chem1993 70, 637-641.

[56] Bravo L,Nutr Rey1998 56, 317-333.

[57] Puerta R, Ruiz Gutierrez V and Hoult BRpchem Pharmacpll999 57, 445-449.

[58] Chen CY, Milbury PE, Kwak HK, Collins FW, SamuelaRd Blumberg JBJ Nutr, 2004
134, 1459-66.

[59] Matt, Oat meal, Oats and Oat Bran/ Healthy foothefday,2008.

[60] Mario S Mantovani, Marilanda F Bellini, Jose Pe#rdngeli, Rodrigo J Oliveira, Ariane F
Silva and Lucia R RibeiroB-Glucan in promoting health: Prevention againstatiah and
cancer2007.

[61] Liu L, Zubik L, Collins FW, Marko M and Meydani Mitherosclerosis2004 175, 39-49.
[62] Kalioraa AC, Dedoussisa GVZ and SchmidtbAtherosclerosis2006 187, 1-17.

[63] Hogberg L, Laurin P, Falth-Magnusson K, Grant Codzinsky E, Jansson G, Ascher H,
Browaldh L, Hammersjo JA, Lindberg E, Myrdal U a&ttnhammar LGut, 2004 5, 649-654.
[64] Walker C,J Med Res1917, 35, 3, 509-513.

[65] Sheffer AL,Clin Exp Allergy 1992 22, 1, 1-72.

[66] Tabak C, Wijga AH, de Meer G, Janssen NA, BrundkBeand Smit HA, Thorax2006
61 1048-1053. PMID: 16244092.

[67] Yeung M, O'Connor SA, Parry D.T. and Cochrane GRé&spir Med1994 88, 31-35.

[68] Collins FW,J Agri Food Chenl989 37, 60—66.

[69] Okazaki Y, Isobe T, Iwata Y, Isobe T, Ilwta Y, Mdtawa T, Matsuda F, Miyafawa H,
Ishihara A, Nishiok T and Iwamura Hlant J 2004 39, 560-572.

[70] Kurtz ES and Wallo WJ Drugs Dermatql2008 6, 167-170.

[71] Sur R, Nigam A and Grote yrch Dermatol Rg2008 300, 569-574.

[72] Talley NJ, Irritable bowel syndrome; definitiongaghosis and epidemiology, Bailllieres
Best Pract Re€lin Gastroenterql1999 13, 371-84.

[73] Bensoussan A, Talley NJ, Hing M, Menzies R, Guand Bilgu M,JAMA, 1998 280, 1585—
1589.

[74] Bazzano L.A, He J, Ogden LG, Loria CM and WhelRiK, Arch Intern Med 2003 163,
1897-904.

[75] Willis MS and Wians FHCIlin Chem Acta2003 330, 57-83.

[76] Lia A, Am. J Clin Nutr1995 62, (6), 1245-1251.

114
Pelagia Research Library



