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Abstract

Buckwheat (Fagopyrum esculentum Moench), is the major traditional crop in hilly regions, having
high nutritional value, having ability to grow in adverse climatic conditions and requires low cultivating
cost. Buckwheat comes with a lot of promise as substitute staple crop as it has all the essential
requirements, found in common cultivated crops. Buckwheat having high protein content, a well
balanced amino acid composition, essential fats (linoleic, linolenic, etc.), important phenolic compounds
(flavonoids: rutin, flavanols, etc.) and other prophylactic compounds, viz., fagopyrins, thiamin-binding
proteins, etc. Nowadays, buckwheat cultivation area all over the world is continuously decreasing due to
some limitations in its cultivation. In India, Himalayan states are home of the buckwheat production,
where it mainly used in various food preparations and for therapeutic remedies like constipation, high
cholesterol, high blood pressure, and cardiovascular problems, etc. This review includes plants
characteristic, cultivation and detailed chemical composition of buckwheat with its utilities. The
review is based on the chemical composition of buckwheat, importance and applications of its metabolites
and limitations of buckwheat cultivation in present scenario.
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1. Introduction

Faced with acute problem of protein energy malnutrition in the

vast prevailing, vulnerable population of our country, the content

and quality of pseudocereal proteins become a pertinent point of

consideration (Loch et al., 2010; Radics and Mikohazi, 2010).

Buckwheat (Fagopyrum esculentum Moench) is a pseudocereal

that has been long being neglected due to competition with cereals

like wheat, etc. as it resembles cereals in its composition and use. It

was a very popular food during the 17th-19th century; however in

the 20th century, wheat took over (Campbell, 1997).

1.1 Plant Botany

Buckwheat belongs to the family Polygonaceae, is an annual herb,

up to 1 m tall, branched, glabrous. This species is dimorphic,

flowers are perfect but incomplete. In place of petals, calyx have

five petals like sepals of white, pink or dark pink colors. The

fruit of buckwheat is a triangular achene. Fruit is more than 5 mm

long, more than double the size of perianths, triquetrous, usually

brown/blackish brown color lucid structure (Figure 1). It

structurally resembles the cereal grains. The hull (pericarp, fruit

coat), the outer layer of the achene, has a hard fibrous structure

that is usually dark brown or black in colour. Removal of hulls by

impact dehulling releases whole groats. The outer part of the

dehulled achene is the seed coat, a fibrous layer composed of cells

with thickened cell walls and remnants of the nucellus (perisperm).

The aleurone, the outermost layer of cells in the endosperm, is a

single layer of small cells with thick cell walls. Central endosperm

cells have thin cell walls and are packed with starch granules

(Joshi and Paroda, 1991).

The weight of 1000 seeds is about 24 g and can vary from variety-

to-variety. The seeds are grown best in warm soil and seeds

germinate in about 3-4 days. The flower is heart shaped with white

petals and have hollow stem, this flowering begins 3 weeks after

planting (Figure 2), but tapers off as the plant grows. It takes

10 days to form full sized seed after the flower is pollinated, though

it takes another 2-3 weeks for the seed to attain maturity. Plant

height and maturity time depends on the time of the year of planting,

for example: early in the summer and with good fertility plant will

usually be 1 m tall and will take around 11-12 weeks to mature. If

planted at the end of July, the plant will mature in 9-10 weeks

(Ahmed et al., 2014).
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1.2 Geographical distribution

Among many species of buckwheat, only 9 species grown around
the world have nutritional value and only 2 out of these 9 are used
as food, viz., common buckwheat (F. esculentum) and tartary
buckwheat (F. tataricum). Buckwheat is known by various names
around the world, Yi people of the Yunnan province called common
buckwheat er chi (Li and Zhang, 2001), mite phapar in Nepal, soba
in Japan, jawas in Pakistan, tianqiaomai in Mandarin, jare in Bhutan,
grecichakul’furnaja in Russia and tatarkagryka or poganka in Poland
(Campbell, 1997).

Many nutraceutical compounds are found in buckwheat seeds,
flowers and in other tissues. It contains many essential compounds
for diet, such as proteins with essential amino acids (Deficient in
staple foods) and high biological value, phenolic compounds and
dietary fibre. Buckwheat seed also contains several forms of phenols
like: flavonoids and flavones, plant sterols, fagopyrins, thiamine
binding proteins, allergenic proteins and their derivatives, which
have the healing benefits for human beings.

The area of  “Nutri cereals [Finger millets and minor millets: Foxtail
millets, proso millet, kodo millet, barrnyard millet, little millet and
pseudo millets (Buckwheat + Amaranthus)]” is 25.01 million
hectares and production was about 43.77 million tons in 2016-2017,
as compared to 43.80 million hectares and 30.41 million tons in 1975-
76 (Directorate of Economics and Statistics, Department of
Agriculture, Cooperation and farmers welfare, Government of India,
2018).

Major cultivation areas are located in Asia and particularly in
Southeast Asia, where crops are grown on marginal and fairly
unproductive land. In these areas, it is often cultivated as a
subsistence crop with barley, often at higher altitudes (Campbell,
1997). Buckwheat is cultivated from Jammu and Kashmir in the
north to Arunachal Pradesh in the east and Tamil Nadu in the
South. Areas with major cultivation include Bharmaur, Pangi, outer
Saraj, Chopal in Himachal Pradesh; Kargil and Drass sectors, Gurez
valley of Jammu and Kashmir; Cooch Behar, Darjeeling in West
Bengal; Lachan, Lachoong in Sikkim; Tawang, Bomdilla and Dirang
in Arunachal Pradesh, Nilgiris and Palani hills in the southern part
of India. Buckwheat is quickly gaining popularity in majority of
northern states, viz., Uttarakhand, Himachal Pradesh owing largely
to the suitable climate (Rana et al., 2012).

The hilly regions of Uttarakhand with many diverse eco-geographical
cultivation hubs are more suitable for hardy crops along the lines of
small millets, amaranthus, buckwheat and chenopods. Pindari valley,
Darma valley, Jolwan, Jaunpur, Kapkote in Uttarakhand are some
of the major areas of cultivation (Rana et al., 2012). Many species
of buckwheat are grown around the world; however, only nine have
agricultural and nutritional value (Krkoskova and Mrazova, 2005).
Common buckwheat (F. esculentum) is also used as a vegetable
because of its sweet taste and large, easily de-hulled seeds and in
many areas of the Indian subcontinent, it is raised as a leafy vegetable
crop, the leaves and young shoots is boiled and eaten just like
spinach (Campbell, 1997; Paulickova, 2008). In most countries,
buckwheat in modern time not eaten mainly to satiate the people’s
hunger and to get food energy. Traditionally, Buckwheat is eaten
for its taste, and mostly used in food products for human health
due to its valuable active ingredients. These demands and reasons
for consuming buckwheat may be met solely by buckwheat products
of highest possible quality, with typical and clearly pronounced
taste and with the content of all nutrients, important for human
health, and free from chemicals (Christa, Soral-Śmietana, 2008).

Tartary buckwheat is more prevalent in lands above 2500 m, common
buckwheat however is grown at lower elevations extending to 1000 m.
Common buckwheat cultivation in Tibet Himalayas was limited to
approximately 500-2500 m in altitude and above 2500 m tartary

Figure 2: Buckwheat inflorescence.

Figure 1: Buckwheat seeds.
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buckwheat is preferably grown. Buckwheat is cultivated easily,
have a short growing period and a long storage time without changes
in its chemical composition due to phenolic and antioxidant activity
(Ohnishi, 1989).

2. Biochemical composition

Seed is mainly consumed as food, as it is a rich source of variety
of biochemical ingredients like starch, proteins, antioxidative
substances, trace elements and dietary fibre in appreciable amount

(Bonafaccia et al., 2003). It is reported that whole buckwheat
contains 2-5 times more phenolic compounds than oats or barley
and buckwheat bran and hulls have 2-7 times higher antioxidant
activity than barley, triticale and oats (Holasova et al., 2002).
Leaves and stem also have hyperoside (quercetin), gallic-3-O-
glucoside chlorogenic acid, neochlorogenic acid present in them
(Hagels et al., 1995). Comparison of various nutritional ingredients
among buckwheat and other commonly used cereals is shown in
Table 1.

Minerals composition is shown in mg/100 g and others are in %.

Table 1: Comparison of biochemical parameters of buckwheat with other commonly used cereals (Przybylski and Gruczynska, 2009; Zhao et al., 2001;
Youssef et al., 2016, Dogra and Awasthi, 2017)

Nutrient               Buckwheat      Wheat         Rye      Barley        Corn        Oat

   Common      Tartary

Moisture 8.9 10.2 10.9 10.9 9.4 10.4 8.20
Energy 343.0 328.0 339.0 335.0 354.0 365.0 389.00
Protein 13.3 10.3 13.7 14.8 12.5 9.4 16.90
Lipids 2.8 2.5 2.5 2.5 2.3 4.7 6.90
Ash 2.1 1.8 1.8 2.0 2.3 1.2 1.70
Carbohydrates 71.5 74.3 71.1 69.8 73.5 74.3 66.30
Fibre 12.6 6.3 11.2 14.6 17.3 7.3 10.70
Protein in flour 19.0 18.9 10.3 14.3 10.5 6.9 14.70
Calcium 18.0 15.0 25.0 33.0 33.0 7.0 54.70
Iron 2.2 - 3.6 2.7 3.6 2.7 13.76
Magnesium 231.0 240.0 124.0 121.0 133.0 127.0 120.67
Phosphorus 347.0 - 332.0 374.0 264.0 210.0 472.57
Potassium 460.0 - 340.0 264.0 452.0 287.0 350.00
Sodium 1.0 - 2.0 6.0 12.0 35.0 5.35
Zinc 2.4 0.02 2.8 3.7 2.8 2.2 3.44
Copper 1.1 0.05 0.4 0.5 0.5 0.3 1.33
Manganese 1.3 - 4.1 2.7 1.9 0.5 4.42
Selenium 8.3 0.05 70.7 35.3 37.7 15.5 -

A total of 55% starch, 12% protein, 4% lipid, 2% soluble
carbohydrates, 7% total dietary fiber, 2% ash is present in whole
buckwheat groats. The variation in content varies with different
buckwheat species. The oat flour has more protein than buckwheat
flour, but is still significantly more than rice, wheat, millet, sorghum
and maize. K, Mg, P, Fe, Ca, Cu, Zn, Se, Ba, B, and Co are some of
the common and rare minerals, found in buckwheat, but are
concentrated in outer layers of seed and hulls (Steadman et al.,
2001a). Milling is done to process buckwheat groats into light
flour (most common, use to make pancakes, breads and soba
noodles) and various other grades of flour (Tomotake, 2002).

Buckwheat bran is a rich source of total dietary fiber and soluble
dietary fiber and hulled bran is richer that dehulled bran (Steadman
et al., 2001a). Phenolic acids and flavanoids are rich in methanol
extract while tocopherols are reported in the hexane extract of
buckwheat seed (Christa and Soral-Smietana, 2008). Several gluten
free grains of pseudocereals: amaranth, quinoa and buckwheat, are
characterized by excellent nutrient profile for human consumption.
Contrary to most common grains, the proteins in amaranth, quinoa
and buckwheat are composed mainly of globulins and albumins,
and contain very little or no prolamin proteins, which are the main

storage proteins in cereals, and also the toxic proteins in celiac
disease (Tahir and Farooq, 1985; Drzewiecki et al., 2003).

The amino acid composition of globulins and albumins differs
significantly from that of prolamins, which has implications in
relation to their nutritional quality. Globulins and albumins contain
less glutamic acid and proline than prolamins, and more essential
amino acids such as lysine (Drzewiecki et al., 2003).

In view of the increasing importance of seed proteins in human
nutrition, considerable research efforts have been made for the
improvement of protein quality of food grains as a whole.
Undoubtedly, cereal and legume proteins form the major food
proteins consumed by humans and contribute significantly towards
food technological innovations. Efforts seem to have been made in
the past to investigate the profile of these underutilized plant
proteins. Incidentally, the study on buckwheat proteins is not so
much accomplished as compared to those on rice, wheat and soybean
proteins, although buckwheat grains are used in roasted form and flour
is used for making pudding, pilaf, roti, laddu and fried items with
boiled potato (Pomeranz et al., 1975). Various essential components
found in common and tartary buckwheat is shown in Table 2.
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The knowledge of status of various buckwheat proteins including
glutelins and prolamin might be useful in understanding the
physicochemical attributes as witnessed in wheat glutens in the
preparation of food products. The protein content varied among
different buckwheat species and has similar qualitative characteristics
to the protein content in cereal grains. Compared to cereals, the
amino acid composition of buckwheat is characterized by higher
contents of aspartic acid, lysine and arginine, and less glutamic acid
and proline (Table 3). Due to the high lysine content, buckwheat
has a higher nutritional value than other cereal grains because lysine
is the first limiting amino acid from this protein source (Bonafaccia
et al., 2003). Lowest Lys/Arg ratio (0.56) is found in samples
collected from Palampur  and Lahul valley (Figure 3). Buckwheat
with low lysine to arginine ratio has been postulated to be responsible
for hyperlipidemic effect (Verma, 2018; Gopalan  et al., 1989).
Grains contain moisture, protein, fat, mineral matter, fiber,
carbohydrates, calcium, and phosphorus along with reported traces
of nickel, copper, cobalt and zinc, phytin, iodine and riboflavin.
F. esculetum protein concentrate and hydrolysate have potential
usefulness as food ingredients (Morishita et al., 2002).

Buckwheat is used in many traditional ways in form of medicine
and as a food. The cooked buckwheat leaves in iron vessels cure
constipation and anemia (Pant et al., 2009). Dyes are prepared and
used on textile fabric from the hull of the seed and its perisperm is
used as fuel in producer gas plants. For renovation of low
productivity, land buckwheat is useful as a green manure crop, as it
grows well on such land in short time also providing improved soil
texture and increased productivity of other crops also is used as a
smother crop (Campbell, 1997; Joshi, 1999).

Table 2: Biochemical composition (mg/g) of common and tartary buckwheat

Figure 3: Lys/Arg ratio among collected samples from various locations
(Verma, 2018).

Table 3: Variability in amino Acid profiling of common buckwheat
grains (%w/w)

Amino acids Soral-Smietana Wei et al. Tomotake et al.
(1984) (2003) (2006)

Lysine 6.17 4.9 5.68
Histidine 2.44 1.4 2.52
Arginine 8.85 5.4 11.16
Glutamic acid 15.37 9.7 19.38
Aspartic acid 9.10 5.2 9.54
Threonine 4.04 1.9 3.5
Serine 4.89 2.4 4.61
Proline 4.57 2.6 7.93
Glycine 6.23 4.2 5.66
Alanine 4.82 3.0 3.89
Valine 4.97 3.4 4.26
Isoleucine 3.41 2.6 3.12
Leucine 6.12 2.8 5.94
Methionine 0.99 1.6 2.3
Tyrosine 1.94 1.5 3.03
Phenylalanine 4.42 2.0 4.3
Tryptophan 2.14 1.5 2.0

Table 4: Fatty acid profile (mg/g) of tartary and common buckwheat

Fatty acids Tartary buckwheat Common buckwheat
(Zhang et al., 2016) (Ahmed et al., 2014)

C16:0 124 186
C18:0 12 19
C18:1 395 359
C18:2 389 344
C18:3 14 22
C20:0 15 14
C20:1 26 30
C22:0 15 14
C22:1 5 2
C24:0 6 9

Component Common buckwheat Tartary Buckwheat
(Wijngaard and Arendt, (Zhao et al., 2001;
2006; Steadman et al., Tuan et al., 2013;
2001b; Rauf et al., 2019) Zhou et al. 2015;

Vombergar et al., 2020)

Flavonoid content   0.88 263.90

Rutin content (groat)   0.2-0.3   81.00

Rutin content (hull)   0.8-4.4    0.60-3.70

Rutin content (sprout)   5.50   27.30

Quercetin (groat)   0.001    0.008

Quercetin (hull)   0.029    0.038

Quercetin (sprout)   0.78   12.23

A (Beta- carotene)   2.10    0.02

B
1
 (thiamine)   4.60    0.19

B
2
 (riboflavin)   1.40    0.55

B
3
 (niacin) 18.00    2.61

C (ascorbic acid) 50.00    7.10

E (tocopherols) 54.60   13.00

The grain and hulls consist of flavonoids and flavones, phenolic
acids, condensed tannins, pytosterols and fagopyrin. Many
bioactive ingredients like rutin, orientin, vitexin, quercetin, isovitexin
and isoorientin are present in hulls of F. esculentum (Figure 4; Hung
and Morita, 2008).

The usefulness of buckwheat can be conferred to its prosperity in
medicinally active components, along with its curative potential. It
also has many prophylactic effects. Besides high-quality protein,
buckwheat also has several other medicinally active components
like, trace elements, dietary fibers, phenols, phytosterols, D-chiro-
inositol derivative, imino-sugars, fatty acid, and minerals, etc.
(Krkošková and Mrázová, 2005). Tartary and common buckwheat
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having fatty acid composition as of oilseed crops, along with good
amount of essential fatty acids (Table 4).

Resistant starch (RS) is a small fraction of starch that is resistant to
hydrolysis by amylase. The starch that is not hydrolysed after 120
min of incubation at 37 °C is called resistant starch. However,
starch reaching the large intestine may be more or less fermented by
the gut microflora (Englyst et al., 1982). Seeds of buckwheat having
high amount of starch (Skrabanja and Kreft, 1998). Buckwheat
flour contains 700-910 mg/g of starch depending on the flour types,
and the starch consists of 250 mg/g amylase and 750 mg/g
amylopectin (Qin et al., 2010; Takahama and Hirota, 2010).

Antioxidant activity is the fundamental prophylactic property
which is important for humans. Buckwheat seed bran and seed
hulls having 2-7 folds higher antioxidant activity as compared to
barley, triticale and oats (Holasova et al., 2002; Zdunczyk et al.,
2006). The antioxidant activities of buckwheat are comparable to
butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT)
and tertiary butylhydroquinone (TBHQ), as determined by 1,1-
diphenyl-2-picrylhydrazyl (DPPH) assay and the Rancimat method
(Sun and Ho, 2005).

2.1 Buckwheat flavonoids: A high value secondary metabolite

Flavonoids are polyphenolic includes more than 4000 compounds.
They are naturally occurring ubiquitous compounds in plants. They
possess a variety of biological activities at non-toxic concentrations
in organisms. They have a common structure of phenylbenzopyrone
in form of C6-C3-C6 and categorized as per saturation level and
opening of the central pyran ring. They are mainly divided into
flavones, flavanols, isoflavones, flavonols, flavanones and
flavanonols (Ren et al., 2003). Four flavonol glycosides including
rutin, quercetin, kaemferol-3-rutinoside and a trace amount of a
flavonol triglycoside were found in the methanol extract of
buckwheat (Tian and Patel, 2002). Buckwheat contains more rutin
compared with other grain crops. This is a quercetin-3-rutinoside with
antioxidant, anti-inflammatory and anticarcinogenic properties, and it
can also reduce the fragility of blood vessels related to haemorrhagic
disease and hypertension in humans (Baumgertel et al., 2003).

Buckwheat tissues serve as useful resources for high-quality
flavonoids, though flavonoid content varies with development and
is significantly influenced by the contents of phenylalanine and
tyrosine and the activity of kinetin in the issues with other existing
forms of N2 in the soil (Li and Zhang, 2001). The main constituents
for antioxidant activity in buckwheat seed are rutin and quercetin.
Quercetin shows higher antioxidant activity as compared to rutin
(Ya-ping et al., 2008). Seeds are a good source of dietary rutin
(Koda et al., 2008), as it is not found in other cereal and
pseudocereal except F. esculentum (Buckwheat). About 80-90%
rutin is present in leaves and flower (Pullaiah, 2006) and during
blossom, rutin is at its peak and relatively only a small amount is
present in stems and completely absent in fruits (Tang
et al., 2009). Younger leaves contain more rutin than older leaves.
Buckwheat rutin has antioxidant, anti-inflammatory and
anticarcinogenic properties, and helps in haemorrhagic disease and
hypertension as it can also reduce the fragility of blood vessels.
Rutin (quercetin-3-beta-D-rutinoside) is an important therapeutic
substance that influences the increase of blood vessel elasticity
(Mukasa et al., 2009), to reduce the blood pressure, for treatment
of atherosclerosis and to stimulate the uptake of vitamin C
(Yildizog˘lu-Ari et al., 1991). Buckwheat rutin may be used as
antioxidant for human consumption (Ohsawa and Tsutsumi, 1995;
Watanabe, 1998; Park et al., 2003; Jiang et al., 2007). Different
cultivars of buckwheat have different contents of rutin with
potential variation also in different plant parts (Ohsawa and
Tsutsumi, 1995).

3. Applications in food industry

Due to the potential health benefits, buckwheat has been receiving
increasing attention as a potential functional food and various
buckwheat-based products for example bread, cakes, noodles, honey,

Figure 4: Important phenolic compounds in buckwheat: A, isorientin;
B, orientin; C, rutin; D, vitexin (Verardo et al., 2011).

Consumption of boiled buckwheat groats or bread baked using
0·50% buckwheat flour induced significantly lowered postprandial
blood glucose and insulin responses compared with white wheat
bread. Buckwheat products provide important source of retrograded
starch and resistant starch, RS (Christa and Soral-Smietana, 2008).
Inclusion of around 30 g buckwheat in the daily diet has been
sufficient to produce clinically relevant reductions in serum total
and LDL-cholesterol, triglycerides and increases in HDL-cholesterol,
thus reducing the risk of cardiovascular diseases (CVD). These results
support the view that buckwheat proteins and RS could have
beneficial effects on various diseases, including hyperlipidemia.
Buckwheat in the diet of non-independent insulin diabetes mellitus
(NIDDM) led to a significant reduction in their fasting and post-
prandial blood glucose levels since it is rich in D-chiro-inositol,
which contributes to the improvement of insulin resistance by
enhancing the action of insulin (He et al., 1995).
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tea, tarhana, alcoholic beverages (beer, shochu), vinegar, sprouts
have been developed and are available in the food market. Buckwheat
honey is known for its health benefits due to the presence of
p-hydroxybenzoic, p-coumaric, benzoic, abscisic acids, flavonoids
and elevated antioxidant potential (Gheldof et al., 2003).

The presence of fiber, rutin and no gluten makes it an appropriate
crop for today’s world which is drifting away from healthy habits.
Absence of gliadin and gluten in buckwheat is another plus point in
the significant increase, in the use of the pseudocereal for developing
gluten-free products. These active compounds will be immensely
helpful in improving various traditional and local buckwheat foods.
Proper utilization of buckwheat crop constituents will also promote
food industries for the development of new functional foods. The
nutraceutical potential of buckwheat, its wide use in food products
and possible solutions to overcome its limitation to become a
sustainable and staple crop demands the need to further exploit the
use of bioactive compounds (Li and Zhang, 2001). Buckwheat flour
products as a supplement with milk proteins and cereals may be
used as fast consuming food/convenient food (Śmietana et al., 1988).
Buckwheat flour fortified with other cereals may be used to produce
multicomponent mixtures for higher nutritive value (Fornal, 1987).

4. Therapeutic potential

For celiac patients, buckwheat flour may be a valuable ingredient in
diets. Celiac disease is an gluten sensitive enteropathy, small intestine
linked gluten intolerance disorder, it is determined genetically.
However, an increase is also observed in the incidence of the so
called potential celiac disease, particularly in adult patients.
Buckwheat proteins may show a strong supplemental effect with
other vegetable proteins due to the well balanced amino acid
composition (Li and Zhang, 2001).

Buckwheat proteins can exert a strong cholesterol-lowering effect
and have a high biological value (Huff and Carroll, 1980; Sugiyama
et al., 1985). The protein components of buckwheat in diets
significantly decreases the serum cholesterol levels in liver and
gallbladder of hamsters and, thus inhibits the formation of gallstones
by altering cholesterol metabolism (Tomotake et al., 2002), whereas
protein extracts are more efficient in lowering the blood cholesterol
level, particularly that of low density lipoprotein and very low
density lipoprotein (Kayashita et al., 1995; Tomotake et al., 2006).
The hypocholesterolemic effect in humans is linked with a lower
digestibility of buckwheat proteins and the presence of fibre-like
substances, which is indicated by an increase in the contents of
neutral and acid sterols in rat faeces observed upon the administration
of a diet rich in buckwheat protein products (Kayashita et al.,
1997; Tomotake et al., 2001). They are also associated with the
suppression of colon carcinogenesis by reducing cell proliferation
and with the suppression of mammary carcinogenesis by lowering
serum estradiol. They can inhibit gallstone formation better as
compared to soy protein (Tomotake et al., 2000).

Numerous experiments have proved that buckwheat proteins extract
may be used as a potential functional food additive to treat
hypertension, obesity, alcoholism, as well as constipation (Kato
et al., 2001; Tomotake et al., 2002). In buckwheat, grains fibre

contains about 7% of the soluble fraction, whereas resistant starch
constitutes about 28% of total starch in the whole grain (Stempińska
and Soral-Śmietana, 2006). Buckwheat products may be considered
as potential prebiotic components in human gastrointestinal tract
(Préstamo et al., 2003).

Honey obtained from buckwheat flowers increases the antioxidative
potential of human blood serum and in vitro studies indicated that
it protects lipoproteins of blood serum against oxidative processes
more effectively than saccharic analogues (Gheldof et al., 2003).
The most interesting fact for the food industry is the improvement
of functional properties of food as well as the health-promoting
benefits resulting from food consumption.

Buckwheat consumption reduces risk of diabetes because of its
high content of magnesium. It also cures the condition because of
chiro-inositol present in it (Kawa et al., 2003). Buckwheat alters
cholesterol metabolism, thus helpful in avoiding gallstones (Prakash
and Yadav, 2016). The high fiber content and plant lignans make
buckwheat helpful in reducing risk related to colon cancer, breast
cancer, and cardiovascular problems. Postmenopausal consumption
of its grains is beneficial for a person with high cholesterol, high
blood pressure, and cardiovascular problems. Buckwheat seed
extracts possess radical inhibitors or scavengers with possibility
to act as primary antioxidants by reduction of DPPH radicals.
Perhaps, they react with free radicals, especially with the peroxy
radicals. Peroxy radicals are the major cause of the auto-oxidation
in lipids (Shahidi and Wanasundara, 1992).

5. Limitations in buckwheat cultivation

Major  disadvantages of buckwheat cultivation is of low grain yield,
harvesting problem as seed is more asynchronous as compared to
other cereals, frost intolerance, set seeds quickly and can become a
weed problem (Ahmed et al., 2014; Luitel et al., 2017). In many
areas common buckwheat is replaced by finger millet or other crop
due to lower yielding ability of buckwheat. Buckwheat seeds ripen
more asynchronously, it results in harvesting problems technically.
Allergy to buckwheat was first reported in 1909, and it is mostly
an immediate IgE-mediated reaction that can cause a severe allergic
reaction similar to that caused by peanut allergy (Smith, 1909).
Several buckwheat allergens have been identified (Tohgi et al., 2011),
out of which, the 16kDa protein (Fage 2),which is resistant to
digestion, has been identified as a major buckwheat allergen in
Japanese and Korean patients (Park et al., 2000). Allergic reactions
after the consumption of buckwheat food, in their worst form,
cause hemorrhagic disease, connected with a rapid decrease of blood
pressure known as the anaphylactic shock (Heffler et al., 2007).

6. Conclusion

There is tremendous potential in growing buckwheat as a food crop
and also as a food of nutritional value. The presence of fiber, rutin
and no gluten makes it an appropriate crop for today’s world which
is drifting away from healthy habits. Unique protein material like
polyphenol rich proteins, are used for production of hydrolysates
having excellent antioxidant activity like DPPH scavenging ability,
reducing power and also the polyphenol content enhanced the ability
to inhibit linoleic acid peroxidation. Many other benefits are quite
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evident from various reports from all around the world by
consumption of buckwheat, which has shown a interest in
buckwheat cultivation and its uses since the last two decades. On
the other hands, common buckwheat has some problem in form of
low grain yield, quick seed set and frost tolerance. The inherent
properties of antioxidant and prophylactic characters make
buckwheat an attractive crop for further research.
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