
Citation:  Melaku Tafese Awulachew; (2020). The Role of Wheat in Human Nutrition and Its Medicinal Value. Glob Acad J Med Sci, 2(6), 47-51. 

47 

Global Academic Journal of Medical Sciences 
DOI : 10.36348/gajms.2020.v02i06.001 
Avilable online at https://www.gajrc.com/    
   

 
       ISSN: 2706-9028 (O) 
      ISSN: 2707-2533 (P) 

 

 

 

The Role of Wheat in Human Nutrition and its Medicinal Value 
  

Melaku Tafese Awulachew* 

 

Ethiopian Institute of Agricultural research, EIAR, P.O.Box 2003, Addis Ababa- Ethiopia   
*Corresponding Author 
Melaku Tafese Awulachew 
 
Article History 
Received: 25.08.2020  
Accepted: 11.09.2020  
Published: 24.12.2020 

Abstract: Wheat is an excellent health-building food and is considered as good source of 
protein, minerals, B-group vitamins and dietary fiber. The quality and quantity 
characteristic of protein called gluten has make wheat as the principal cereal, being 
more widely used for the making of bread than any other cereal. Gluten makes bread 
dough stick together and gives it the ability to retain gas. Wheat has several medicinal 
virtues; starch and gluten in wheat provide heat and energy; the inner bran coats, 
phosphates and other mineral salts; the outer bran, the much-needed roughage the 
indigestible portion that helps easy movement of bowels; the germ, vitamins B and E; 
and protein of wheat helps build and repair muscular tissue. The whole wheat provides 
protection against diseases such as constipation, ischaemic, heart disease, disease of the 
colon called diverticulum, appendicitis, obesity and diabetes. However, the wheat germ, 
which is removed in the process of refining, is also rich in essential vitamin E, the lack of 
which can lead to heart disease. The loss of vitamins and minerals in the refined wheat 
flour has led to widespread prevalence of constipation and other digestive  disturbances 
and nutritional disorders. 
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INTRODUCTION 
Agricultural foods, particularly cereal grains, 

continue to play a central role in satisfying the food 
demands of a growing global population, especially in 

developing nutrienrecountries, where populations 

derive a significant proportion of their nutrient 

requirements from cereal-based foods [1, 2]. In this 

respect, wheat (Triticum spp.) is particularly important 

for several reasons.  

 

1) Wheat is cultivated in nearly all regions of 

the world, from the equator to temperate lands (as high 

as latitudes 60°N and 44°S) and at altitudes as high as 

3,000 m above sea level—totaling ~230–250 million ha 
[3]. Thus, it represents the main source of income for 

millions of smallscale farmers living in developing 

countries around the globe [4].  

 

2) Wheat, like other cereal crops, can be stored 

for long periods of time, and throughout history, this 

has been fundamental to build up of food reserves to 

prepare for bad crop years (due to climatic conditions 

and/or disease/pest infestations). Reserves also help to 

prevent extreme price increases that could make wheat-

based foods unaffordable for most of the middle- and 

low-income sectors of the population. 

 

3) Wheat is the most versatile grain among the 

cereals for the preparation of diverse foods, providing 
more calories and proteins to the global population than 

any other agricultural food [5, 6]. 

 

4) All of the qualities described above have 

made wheat the most traded cereal crop in the 

international agricultural food market, impacting the 

economy of farmers and other food-chain sectors in 

countries around the world [2]. 

 

Wheat is nutritious, easy to store and transport 

and can be processed into various types of food. It is 

considered a good source of protein, minerals, B-group 
vitamins and dietary fiber [7, 8]. Wheat flour is used to 

prepare bread, produce biscuits, confectionary products, 

noodles and vital wheat gluten or seitan. Wheat germ 
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and wheat bran can be a good source of dietary fiber 

helping in the prevention and treatment of some 

digestive disorders [8]. Lutein is the predominant 

carotenoids present in wheat [9] and the bran/germ 

fractions of wheat contained greater amounts of 

carotenoids and antioxidant activity than the endosperm 
fractions [10]. Lutein, along with zeaxanthin, is 

important for the health of skin and eyes in humans.The 

latest edition of the USDA’s Dietary Guidelines for 

Americans clearly states that all adults should eat at 

least three servings of whole grains every day. It helps 

in preventing both heart diseases and cancer, therefore, 

lower death rates. The protection against heart disease 

may stem from whole grains, antioxidants, vitamins and 

phytochemicals, fiber or trace minerals. Apparently, by 

improving insulin sensitivity and decreasing the 

disordered insulin function people experience with 

metabolic syndrome, whole grains help prevent 
diabetes. The same substances in whole grains that 

protect against heart disease also seem to help prevent 

several kinds of cancer. Fiber and certain starches in 

whole grains ferment in the colon and form substances 

that may block the cancer-promoting effects of bile 

acids. Moreover, scientists believe that other substances 

in whole grains may affect hormone levels and possibly 

lower the risk of hormone-related cancers like breast 

cancer.In this review properties of wheat in different 

prespective is discussed.  

 
The whole grain products are good for human 

health, apart from the 1 percent of the population who 

suffer from celiac disease and another 1 percent who 

suffer from sensitivity to wheat (Lillywhite and Sarrouy 

2014). Eating wholegrain wheat products is positive, 

improves health and can help maintain a healthy body 

weight, the authors report. Scientific evidence regarding 

wheat- and carbohydrate-free diets is thin and 

selectively used, they state, and a low cereal and 

carbohydrate diet ―may cost more but deliver 

less.‖Additionally, an economically viable industry has 

developed around so-called ―free-from‖ diets and may 
be persuading consumers to switch from staple foods to 

specialist foods created especially for those who need to 

avoid gluten, a protein found in wheat and other grains, 

they add.  

 

Healthy diets 

A healthy diet helps prevent malnutrition as 

well as non-communicable diseases (NCDs) and 

conditions (FAO). However, increasing production of 

processed food, rapid urbanization and lifestyles have 

shifted dietary patterns (WHO). A healthy diet for 
adults includes fruit, vegetables, legumes, nuts and 

whole grains. Adults should eat at least 400 grams (14 

ounces), or five portions, of fruit and vegetables daily, 

while less than 10 percent of total energy should come 

from free sugars and less than 30 percent of total energy 

from fat, according to the WHO. Unsaturated fats are 

better than saturated fats, and Trans fats should be 

avoided, the U.N. health agency reports. Whole grains 

make up an important part of healthy diets. The 2005 

Dietary Guidelines for Americans recommend eating at 

least three 1-ounce servings of whole grains to reduce 

the risk of diabetes and coronary heart disease and to 

maintain a healthy weight. Whole grains are especially 

important for their fiber content. Refined grains have 
benefits in the diet as well, namely, added nutrients, 

such as B vitamins (thiamin, riboflavin, niacin) and 

iron. Additionally, important nutrients like copper and 

iron are more easily absorbed when eaten with refined 

grains. For children in particular, good nutrition is vital 

to prevent the risk of death or developing 

noncommunicable diseases and to ensure healthy 

growth and development. As well as taking into 

consideration the guidelines for adults, breastfeeding 

plays an important role in ensuring a nutritional 

beginning to life. 

 

Medicinal properties of wheat 

 The wheat, as produced by nature, contains several 

medicinal virtues. Every part of the whole-wheat 

grain supplies elements needed by the human body. 

Starch and gluten in wheat provide heat and 

energy; the inner bran coats, phosphates and other 

mineral salts; the outer bran, the much-needed 

roughage the indigestible portion which helps easy 

movement of bowels; the germ, vitamins B and E; 

and protein of wheat helps build and repair 

muscular tissue. The wheat germ, which is 
removed in the process of refining, is also rich in 

essential vitamin E, the lack of which can lead to 

heart disease. The loss of vitamins and minerals in 

the refined wheat flour has led to widespread 

prevalence of constipation and other digestive 

disturbances and nutritional disorders. The whole 

wheat, which includes bran and wheat germ, 

therefore, provides protection against diseases such 

as constipation, ischaemic, and heart disease, 

disease of the colon called diverticulum, 

appendicitis, obesity and diabetes [11].  

 There are many reports of the association of wheat, 

and particularly wheat proteins, with medical 

conditions, ranging from improbable reports in the 

popular press to scientific studies in the medical 

literature [12]. Not surprisingly, they include 

autoimmune diseases such as rheumatoid arthritis 

which may be more prevalent in coeliac patients 

and relatives [13]. It is perhaps easier to envisage 

mechanisms for relationships between such 

diseases which have a common immunological 

basis [14] than to explain a well-established 

association between wheat, coeliac disease, and 
schizophrenia [15] other reported associations 

include ones with sporadic idiopathic ataxia (gluten 

ataxia) [16], migraines [17], acute psychoses, and a 

range of neurological illnesses [18]. Soluble fibre is 

considered to have health benefits that are not 

shared by insoluble fibre and these may therefore 

be reduced by the phenolic acid cross-linking. 

However, insoluble fibre may also have benefits in 
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delivering phenolic antioxidants into the colon: 

these benefits may include reduction in colo-rectal 

cancer [19-21]. An association with autism has also 

been reported with some physicians recommending 

gluten free; casein-free diet [22]. Some of these 

effects may be mediated via the immune system 
but effects that are not immune-mediated are 

notoriously difficult to define and diagnose. 

However, they could result from the release within 

the body of bioactive peptides, derived particularly 

from gluten protein. Thus, gluten has been reported 

to be a source of a range of such peptides including 

opioid peptides (exorphins) [21] and an inhibitor of 

angiotensin I-converting enzyme [23]. However, 

these activities were demonstrated in vitro and their 

in vivo significance has not been established. 

Natural medicines are often tried for many 

conditions based on tradition, anecdotes, or 
marketing, but not all of these uses are supported 

by reliable or credible scientific research. Different 

parts of wheat which have the medicinal properties 

discussed below.  

 

Wheat Stem, Fruit and Seed 

The young stems are used in the treatment of 

biliousness and intoxication. The ash is used to remove 

skin blemishes. The fruit is antipyretic and sedative. 

The light grain is antihydrotic. It is used in the 

treatment of night sweats and spontaneous sweating. 
The seed is said to contain sex hormones and has been 

used in China to promote female fertility. The seed 

sprouts are antibilious, antivinous and constructive. 

They are used in the treatment of malaise, sore throat, 

thirst, abdominal coldness and spasmic pain, 

constipation and cough. The plant has anticancer 

properties also [24].   

 

Wheat Bran 

Wheat bran is used as a supplemental source of 

dietary fiber for preventing colon diseases (including 

cancer), preventing gastric cancer, treating Irritable 
Bowel Syndrome (IBS), reducing the risk of 

hemorrhoids and hiatal hernia, hypercholesterolemia, 

hypertension, reducing the risk of breast cancer and 

gallbladder disease, and type 2 diabetes [18, 11, 25, 26]. 

Wheat bran helps constipation by speeding up the colon 

and increasing stool output and bowel frequency. Wheat 

is an excellent source of iron and phosphorous. The 

outer layer of the barn provides fiber that gives bulk and 

regulates the absorption and excretion of nutrients from 

the body.  

  

Wheat Germ 

The germ contains riboflavin, thiamine, 

vitamin E and trace minerals such as zinc, copper, iron 

and magnesium. Wheat is the best nourishing food that 

can be easily given to patients and even babies. Wheat 

has antibilious, antihydrotic, antipyretic, antivinous, 

sedative, skin and stomachic properties. Wheat germ oil 

is a highly rich unrefined oil, richest sources of vitamin 

E, A and D. It also has a high content of proteins and 

Lecithin. This oil is widely used for external 

application, as it helps a great deal in getting rid of skin 

irritation including skin dryness and cracking. Wheat 

germ oil is increasingly finding its way in the making of 

skin care products. The oil extracted from wheat germ 
has a shelf life of near about 6-8 months. It is a good 

source of fatty acids that are very vital for the healthy 

growth of the body. The germ forms only 3% of the 

weight of a wheat grain; nonetheless, contains about 

25% of the protein, vitamins and minerals. Wheat germ 

oil is known for its antioxidant properties and this 

explains the reason why it is added to other carrier oils. 

When applied on the skin, it improves the circulation of 

blood and helps to repair the skin cells destroyed by the 

scorching heat of sun. It keeps away the symptoms of 

dermatitis, thereby preventing the skin from being 

victimized by various kinds of problems. Thick in 
consistency, its independent use for massaging the body 

is not usually preferred. Since it has exceptional 

nourishing qualities, it is used in lesser quantities for 

preparing the carrier oil blend. 

 

Wheat as treatment of Common Aliments 

Digestive System Disorders 

Wheat grass juice used as an enema helps 

detoxify the walls of the colon. The general procedure 

is to give an enema with lukewarm or Neem water. 

After waiting for 20 minutes, 90 to 120 ml of wheat 
grass juice enema is given. This should be retained for 

15 minutes. This enema is very helpful in disorders of 

the colon, mucous and ulcerative colitis, chronic 

constipation and bleeding piles [27].  

 

Circulatory Disorders the chlorophyll content 

present in wheat enhances heart and lung functions. 

Capillary activity also increases while toxemia or blood 

poisoning is reduced. Due to increased Iron content in 

the blood and hemoglobin, lungs function better. 

Oxygenation improves and the effect of carbon dioxide 

is minimized. It is for this reason that wheat grass juice 
is prescribed for circulatory disorders [28]. 

 

Tooth Disorders 

Wheat is valuable in the prevention and cure of 

pyorrhea. It takes time to eat wheat and as it is generally 

taken with other foods, it compels the chewing of other 

foods also. This not only provides the needed exercise 

for the teeth and gum but also a great aid to digestion. 

Wheat grass juice acts as an excellent mouth wash for 

sore throats and pyorrhea. It also prevents tooth decay 

and tooth aches. Therefore, it is beneficial to chew 
wheat grass which draws out toxins from the gums and 

thus checks bacterial growth.  

 

Constipation 

The bran of wheat, which is generally 

discarded in milling of the flour, is more wholesome 

and nourishing than the flour itself. It is an excellent 

laxative. The laxative effects of bran are much superior 
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to those of fruits or green vegetables as cellulose of the 

latter is more easily broken down by bacteria while 

passing through the intestine. The bran is highly 

beneficial in the prevention and treatment of 

constipation due to its concentration of cellulose which 

forms a bulk-mass in the intestines and helps easy 
evacuation due to increased peristalsis.  

 

Skin Diseases 

It has been scientifically proved that 

chlorophyll arrests growth and development of harmful 

bacteria. Wheat grass therapy can be effectively used 

for skin diseases and ulcerated wounds as by retarding 

bacterial action, it promotes cell activity and normal re 

growth. By drinking wheat grass juice regularly, an 

unfavorable environment is created for bacterial 

growth. Poultice of wheat grass juice can be applied on 

the infected area, as it is an able sterilizer. Externally, 
wheat flour is useful as a dusting powder over inflamed 

surface as in burns, scalds and various itching and 

burning eruptions, Whole wheat flour, mixed with 

vinegar, boiled and applied outwardly removes freckles.  

 

Wheat for Treating Boils 

 Boils having pus can be easily treated at home 

without the help of a surgeon’s knife. Pound a little 

Alse (available at shops) to a fine powder. Take a 

tablespoon of wheat flour and fry it in a little oil to a 

golden color. Add ground Alse along with tablespoon 
of water. Keep on stirring until the mixture turns thick. 

Remove from fire and place it on a clean strip of cloth. 

When the mixture turns bearably hot, spread it over the 

cloth and bandage the boil. Within a day or two, the 

boil will burst giving instant relief. Clean the boil with 

warm water to which a little boric has been added and 

then apply sulphur ointment and bandage. Clean the 

wound and apply the ointment daily until the wound 

heals.  

 

Wheat for Treating Scars 

 To remove scars roast wheat on fire until it 
turns black. Grind to paste. Put in a thin cloth and 

squeeze out the oil. Apply on the scars regularly for 

relief. Even itching disappears with this oil. 

 

Wheat for Curing Chest Pain 

 Mix together wheat, barn and coarse salt in 

equal quantities, heat the mixture, put on a clean cloth 

and foment the chest for relief. 

 

 Internal Rejuvenation Wheat protein, which 

comprises up to eight per cent of the grain, has a special 
benefit as it has eight of the essential amino acids in 

delicately balanced proportions. A complete internal 

rejuvenation takes place when Wheat protein is 

metabolized into health-building amino acids. These 

amino acids build a resilient muscle that comes back to 

its original form after stretching and bending, healthy 

skin and hair and clearer eyesight and nourish the heart 

and lungs, tendons and ligaments, brain, nervous system 

and glandular network. The B-complex vitamins, 

especially thiamin, riboflavin and niacin offered by 

natural brown Wheat promote youthful energy and 

nourishment to skin and blood vessels. An abundance 

of minerals in natural brown Wheat help to nourish the 

hormonal system, heal wounds and regulate blood 
pressure. Wheat also offers iron to enrich the 

bloodstream and phosphorus and potassium to maintain 

internal water balance along with other nutrients. Wheat 

thus helps restore internal harmony [19, 29]. 

 

Wheat for Tonsil Pain 

 Prepare a halwa with wheat flour and water, 

put in a cloth and foment the tonsils with it to get relief 

from pain. 

 

Wheat for Treating Acne or Pimples 

 Make a fine paste of whole wheat. Apply this 
paste on pimples. Keep for 1 hour. Then wash off. Do 

this regularly. In 1998, scientists at Wayne State 

University in Detroit conducted a meta-analysis of data 

from more than 30 well-designed animal studies 

measuring the anti-cancer effects of wheat bran, the part 

of grain with highest amount of the insoluble dietary 

fibers cellulose and lignin. They found a 32 percent 

reduction in the risk of colon cancer among animals fed 

wheat bran; now they plan to conduct a similar meta-

analysis of human studies. Whole-wheat flours are a 

good source of wheat bran. Wheat bran (WB) appears 
to inhibit colon tumorigenesis more consistently than do 

oat bran or corn bran. Reddy et al. [25] suggestedan 

inverse relationship between the intake of dietary fiber, 

particularly fiber from cereal grains, and colon cancer 

risk. 

 

CONCLUSION 
 Eating wholegrain wheat products is positive, 

improves health and can help maintain a healthy body 

weight. Wheat and other cereals should always be part 

of a healthy and nutritious balanced diet for most of the 

population. Its consumption is highly 

recommendedrecommended to ensure an appropriate 

intake of dietary fiber, minerals, vitamins, and other 

beneficial bio- compounds present in the wheat grain. 

The approximately 1 percent of the population suffering 

from congenital immunological celiac disease 

incapacity should not consume wheat products or any 
product containing gluten. However, these groups 

should be aware that the gluten-free food they are going 

to consume has a composition that will not necessarily 

positively affect their health, starting with calorie intake 

from carbohydrates and sugar. For those with gluten 

sensitivity, it is important to be aware if they are truly 

gluten sensitive and, if so, to what degree, to determine 

whether they should eat gluten-containing foods. 

 

REFERENCES 
1. Alexandratos, N., & Bruinsma, J. (2012). World 

agriculture towards 2030/2050: the 2012 revision.  



 

Melaku Tafese Awulachew; Glob Acad J Med Sci; Vol-2, Iss- 6 (Nov-Dec, 2020): 47-51 

 51 
 
 

2. Shiferaw, B., Smale, M., Braun, H. J., Duveiller, E., 

Reynolds, M., & Muricho, G. (2013). Crops that feed 
the world 10. Past successes and future challenges to 

the role played by wheat in global food security. Food 
Security, 5(3), 291-317. 

3. Singh, R. P., Hodson, D. P., Huerta-Espino, J., Jin, Y., 
Njau, P., Wanyera, R., ... & Ward, R. W. (2008). Will 

stem rust destroy the world's wheat crop?. Advances 
in agronomy, 98, 271-309. 

4. Wheat Initiative. Strategic research agenda. (2015). 
Published online at www.wheatinitiative. 

org/sites/default/files/attached_file/wheat_ 
initiative_sra.pdf. INRA, Paris. 

5. Pomeranz, Y. (1987). Modern cereal science and 
technology. VCH.  

6. Braun, H. J., Atlin, G., & Payne, T. (2010). Multi-
location testing as a tool to identify plant response to 

global climate change. Climate change and crop 
production, 1, 115-138.  

7. Shewry, P. R. (2007). Improving the protein content 
and composition of cereal grain. Journal of cereal 

science, 46(3), 239-250.  
8. Simmons, D. H. (1989). Inherent quality factors in 

wheat. Wheat and wheat quality in 22Australia. 
Australian Wheat Board. 

9. Abdel-Aal, E. M., Sosulski, F. W., Youssef, M. M., & 
Shehata, A. A. Y. (1993). Selected nutritional, 

physical and sensory characteristics of pan and flat 
breads prepared from composite flours containing 

fababean. Plant Foods for Human Nutrition, 44(3), 

227-239. 
10. Baublis, A. J., Lu, C., Clydesdale, F. M., & Decker, 

E. A. (2000). Potential of wheat-based breakfast 
cereals as a source of dietary antioxidants. Journal of 

the American College of Nutrition, 19(sup3), 308S-
311S.  

11. Hadjivassiliou, M., Grünewald, R., Sharrack, B., 
Sanders, D., Lobo, A., Williamson, C., ... & Davies‐

Jones, A. (2003). Gluten ataxia in perspective: 
epidemiology, genetic susceptibility and clinical 

characteristics. Brain, 126(3), 685-691.  
12. Carter, J. W., Madl, R., & Padula, F. (2006). Wheat 

antioxidants suppress intestinal tumor activity in Min 
mice. Nutrition research, 26(1), 33-38.  

13. Neuhausen, S. L., Steele, L., Ryan, S., Mousavi, M., 
Pinto, M., Osann, K. E., ... & Zone, J. J. (2008). Co-

occurrence of celiac disease and other autoimmune 
diseases in celiacs and their first-degree 

relatives. Journal of autoimmunity, 31(2), 160-165.  
14. He, G. Y., Rooke, L., Steele, S., Bekes, F., Gras, P., 

Tatham, A. S., ... & Lazzeri, P. A. (1999). 
Transformation of pasta wheat (Triticum turgidum L. 

var. durum) with high-molecular-weight glutenin 
subunit genes and modification of dough 

functionality. Molecular Breeding, 5(4), 377-386. 
15. Jacobs Jr, D. R., Meyer, K. A., Kushi, L. H., & 

Folsom, A. R. (1998). Whole-grain intake may reduce 
the risk of ischemic heart disease death in 

postmenopausal women: the Iowa Women’s Health 

Study. The American journal of clinical 

nutrition, 68(2), 248-257. 
16. Hadjivassiliou, M., Grünewald, R. A., & Davies-

Jones, G. A. B. (2002). Gluten sensitivity as a 
neurological illness.  

17. Goldberg, G. R. (2003). Nutrition in pregnancy: the 
facts and fallacies. Nursing Standard (through 

2013), 17(19), 39. Goldberg, G. R. (2003). Nutrition 
in pregnancy: the facts and fallacies. Nursing 

Standard (through 2013), 17(19), 39. 
18. Grant, E.C. (1979). Food allergies and migraine. 

Lancet, 1: 66–69. 
19. Alvarez, M. L., Guelman, S., Halford, N. G., Lustig, 

S., Reggiardo, M. I., Ryabushkina, N., ... & Vallejos, 
R. H. (2000). Silencing of HMW glutenins in 

transgenic wheat expressing extra HMW 
subunits. Theoretical and Applied Genetics, 100(2), 

319-327.  
20. Blechl, A., Lin, J., Nguyen, S., Chan, R., Anderson, 

O. D., & Dupont, F. M. (2007). Transgenic wheats 
with elevated levels of Dx5 and/or Dy10 high-

molecular-weight glutenin subunits yield doughs with 
increased mixing strength and tolerance. Journal of 

Cereal Science, 45(2), 172-183. 
21. Yoshikawa, M., Takahashi, M., & Yang, S. (2003). 

Delta opioid peptides derived from plant 
proteins. Current pharmaceutical design, 9(16), 1325-

1330.  
22. Best Home Remedies. [http://www.best-home-

remedies.com/herbal_medicine/grains&pulses]. 

23. Motoi, H., Kodama, T. (2003). Isolation and 
characterization of angiotensin 1-converting enzyme 

inhibitory peptides from wheat gliadin hydrolysate. 
Nahrung, 47: 354–358.  

24. Drankhan, K., Carter, J., Madl, R., Klopfenstein, C., 
Padula, F., Lu, Y., ... & Takemoto, D. J. (2003). 

Antitumor activity of wheats with high orthophenolic 
content. Nutrition and cancer, 47(2), 188-194.  

25. Reddy, B. S., Hirose, Y., Cohen, L. A., Simi, B., 
Cooma, I., & Rao, C. V. (2000). Preventive potential 

of wheat bran fractions against experimental colon 
carcinogenesis: implications for human colon cancer 

prevention. Cancer Research, 60(17), 4792-4797. 
26. Garvin, D. F., Welch, R. M., & Finley, J. W. (2006). 

Historical shifts in the seed mineral micronutrient 
concentration of US hard red winter wheat 

germplasm. Journal of the Science of Food and 
Agriculture, 86(13), 2213-2220. 

27. Hvatum, M., Kanerud, L., Hällgren, R., & 
Brandtzaeg, P. (2006). The gut–joint axis: cross 

reactive food antibodies in rheumatoid 
arthritis. Gut, 55(9), 1240-1247.  

28. Jacobs Jr, D. R., Marquart, L., Slavin, J., & Kushi, L. 
H. (1998). Whole‐grain intake and cancer: An 

expanded review and meta‐analysis. Nutrition and 
cancer, 30(2), 85-96.  

29. Adams, M. L., Lombi, E., Zhao, F. J., & McGrath, S. 
P. (2002). Evidence of low selenium concentrations in 

UK bread‐making wheat grain. Journal of the Science 

of Food and Agriculture, 82(10), 1160-1165. 

 


