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Nutrient capacity of amino acids from buckwheat seeds and sprouts
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Summary

Buckwheat biodiversity is connected with specific amino acids accumulation, which can be utilized at using buckwheat
sprouts for production of functional foods, as a part of gluten-free diet. Buckwheat protein is of high quality regarding
amino acid composition and can be recommended for human diet. The experimental buckwheat variants were charac-
terized by different contents of 17 amino acids in seeds together with a similar re-distribution of amino acids in stems
and leaves after 2 weeks of cultivation. Buckwheat sprouts are a valuable nutrition source regarding a sulfur-containing
amino acid methionine. Novel information regarding high contents of amino acid leucine (25-29 g-kg! dry weight) in
leaves of experimental buckwheat sprouts is presented. During the early stage of buckwheat growth, active accumula-

tion of glutamic acid is observed, which can be connected with accumulation of arginine, proline and leucine.
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Coeliac disease, previously estimated as rare
in childhood, is now recognized as a common con-
dition that may be diagnosed at any age. Studies
based on serological screening showed the world-
wide incidence of 0.3-1.2% in unselected, North
American, European, Indian and South American
populations [1, 2]. In genetically pre-disposed in-
dividuals, factors accountable for this life-long in-
tolerance to this type of compounds exist. These
are wheat gliadins and other prolamins, like seca-
lin of rye, avenin of oat and hordein of barley [3].
The only available treatment for coeliac disease is
the life-long adherence to a gluten-free diet, while
these products are often poor in minerals, vitamins
and/or proteins. Investigation of the buckwheat
flour incorporation effect to a gluten-free ex-
perimental formulation of bread showed positive
changes of qualitative parameters of bread, such
as specific volume index and loaf size, together
with the proportional enrichment in proteins and
microelements, especially in copper and manga-
nese [4].

It was found that rice and maize flours are
poor regarding their nutritional value (low pro-
tein, fibre, folate contents) compared to buck-
wheat flour [5]. Protein content in buckwheat
is higher than in rice, wheat, sorghum or maize
[6-8]. Another advantage of buckwheat flour is
its positive effect on bread texture [9, 10]. It was
shown that consumption of boiled buckwheat
groats or bread baked using 50% buckwheat flour
significantly reduced post-prandial blood glucose
and insulin responses compared to white wheat
bread. Positive effects of buckwheat consumption
also extend to animal feeding [11].

Gluten is a composite of gliadin and glutenin,
which are conjoined with starch in the endosperm
of various grass-related grains. Several gluten-
free grains, such as the pseudocereals amaranth,
quinoa and buckwheat, are characterized by ex-
cellent nutrient profiled. Contrary to most com-
mon grains, the proteins in amaranth, quinoa and
buckwheat are composed mainly of globulins and
albumins, and contain very little or no prolamin
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proteins, which are the main storage proteins
in cereals, and also the toxic proteins in coeliac
disease [12, 13]. The amino acid composition of
globulins and albumins differs significantly from
that of prolamins, which has implications in rela-
tion to their nutritional quality. Globulins and
albumins contain less glutamic acid and proline
than prolamins, and more essential amino acids
such as lysine [13]. By studying the distribution of
the seventeen amino acids in the protein fractions
(albumin, globulin, prolamin, glutelin) in four
buckwheat varieties, the sequence of amino acid
content from high to low in albumin was glutam-
ic acid, aspartic acid, lysine, arginine, glycine and
valine [14]. Buckwheat proteins have typically
a higher biological value than those of cereals be-
cause of their high lysine levels, resulting in amino
acid score (AAS) of 100, one of the highest among
plant sources [15].

Buckwheat grains, bran and flour are charac-
terized by high protein content. The protein con-
tent varied among different buckwheat species
and have similar qualitative characteristics to the
protein content in cereal grains [16]. Compared
to cereals, the amino acid composition of buck-
wheat is characterized by higher contents of as-
partic acid, lysine and arginine, and less glutamic
acid and proline. Due to the high lysine content,
buckwheat has a higher nutritional value than oth-
er cereal grains because lysine is the first limiting
amino acid from this protein source. The lysine
content decreased in an order of albumin > glute-
lin > globulin > prolamin, the threonine content
in an order of prolamin > glutelin > albumin >
globulin in the protein from kernels of common
buckwheat varieties (F esculentum) of Japanese
spring buckwheat, Japanese summer buckwheat,
Yuqgiao No. 1 and tartary buckwheat varieties
(E tataricum) [15].

Buckwheat grain is characterized by a high
content of starch, protein with an advantageous
amino acid composition and a low content of
a-gliadin [17, 18]. Since buckwheat has an inde-
terminate growth habit, seeds could be harvested
at various stages of maturity within a single day.
During maturation, changes in amino acid compo-
sition of cereals and legumes are observed, while
the amino acid composition of maturing buck-
wheat is relatively stable. For limiting amino acids,
such as lysine, and amino acids of storage proteins,
such as glutamic acid, changes in buckwheat are
intermediate between those of true cereals and
legumes [19].

Nowadays, not enough information is available
about the content of proteins, total amino acids
and their composition in buckwheat sprouts during

different stages of growth. It was found that total
amino acid content of buckwheat sprouts (F tatari-
cum) was higher by approximately 28-38 % than in
the buckwheat seed. In this tissue, fourteen kinds
of amino acids, including aspartic acid, glutamic
acid and lysine, were notably increased. However,
arginine and cysteine (a sulfur-containing amino
acid) decreased [20]. As multifunctional foods,
fermented buckwheat sprouts were studied, show-
ing negative results in allergy tests [21]. The effects
of elicitation supported by phenylpropanoid path-
way precursor feeding on buckwheat sprouts was
shown to have a positive effect on the content of
antioxidants useful for human nutrition [22].

The 1985 FAO/WHO/UNU protein report [23]
defined reference amino acid patterns for infants
based on breast milk and for pre-school children,
school children and adults from age-specific esti-
mates of dietary indispensable amino acid require-
ments divided by the safe protein requirement for
each age group. It was found that protein quality
of a diet should be estimated from its digestibility
adjusted by its AAS calculated from its limiting
amino acid in comparison with the reference ami-
no acid pattern [24].

AAS and indicated first-limiting amino acid for
a given protein often differed with data source and
choice of reference pattern. Some of the indica-
tions at variance with indication data’s which are
previously validated by bioassays. The variability in
protein quality ratings is reduced by expressing the
data as essential amino acid contents. A4S to show
protein quality was calculated for wheat, peanut
flours and soy protein isolate [25]. Nowadays are
not so many results which present A4S of protein
quality for different bitter and sweat buckwheat
varieties. It is known that protein content and
bioavailability in buckwheat is particularly higher
compared to other grains such as wheat, rice,
maize and sorghum [25-28].

The data regarding amino acid composition
and content in buckwheat (F esculentum) grains
showed differences depending on variety and ori-
gin [29]. Therefore the aim of this study was to
determine total protein content, amino acid com-
position and essential amino acid content in the
different varieties of sweet (F esculentum) and bit-
ter (E tataricum) buckwheat plants.

MATERIALS AND METHODS

Plant description

Four different buckwheat species and varieties,
namely, Fagopyrum esculentum Moench (varie-
ties Rubra and Karadag) and E fataricum Gaertn.
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(ssp. rotundatum and ssp. himalaicum) were col-
lected in 2015 and selected for the present study.
Variety Rubra with high anthocyanin content
(30.87-40.41 mg'kg! dry weight (DW)) in the
vegetative organ was obtained by family selec-
tion method [30] from chemo mutants from Taras
Shevchenko National University of Kyiv (Kyiv,
Ukraine). Variety Karadag was received from the
Institute of Agriculture at the Ukrainian Acad-
emy of Agrarian Science (Kyiv, Ukraine). F tatari-
cum Gaertn. is a one-year plant which, among
the species studied, has a better pollination of
flowers and a higher grain production. The col-
lection of buckwheat germplasm, which is main-
tained at the Scientific Research Institute of Groat
Crops (Kamianec-Podilskyj, Ukraine), comprises
nearly 1000 samples readily available for breed-
ing research. The buckwheat samples (leaves,
stems) were collected after 2 weeks of growth
under greenhouse conditions. For each buckwheat
variant, 6 plants were grown in six big pots. The
leaves and stems were harvested and frozen in
liquid nitrogen. Afterwards, the samples were lyo-

philized. After finishing the freeze-drying process,
the material was ground by flint mill (20000 xg,
2 min). In parallel, estimation of amino acid com-
position in the seeds of the four varieties was car-
ried out.

Determination of amino acid composition
Acid hydrolysis of amino acids

Direct hydrolysis of samples was carried out
with 6 moll! HCI to obtain hydrolysates suit-
able for analysis of all amino acids except for sul-
fur amino acids. To the dry samples (0.5 g), 30 ml
of 6 moll'! HCl were added and the mixture
was incubated at 110 °C for 23 h. After finishing
the hydroxylation procedure, the mixture was
neutralized with 30 ml of neutralizing solution
(120 g NaOH in 1000 ml dilution buffer (3 mol-l-!
NaOH), pH 2.2). Then, the mixture was added
dilution buffer pH 2.2 till 100 ml. After finishing
the procedure of acid hydrolysis, the amino acid
composition of tested samples was analysed by
ion-exchange chromatography [31]. The content of
amino acids was determined, after acid hydrolysis

Tab. 1. Amino acid composition of proteins from the samples of individual types of grains.

Content [g-kg1]
Amino acids F. tataricum F. tataricum F. esculentum F. esculentum
ssp. himalaicum ssp. rotundatum var. Rubra var. Karadag

Non-essential amino acids
Alanine 5.38 +0.40 7.94 +0.21 8.87 +0.23 6.38 +0.46
Aspartic acid 14.33+1.42 18.25+0.34 15.59 +0.46 14.98 +1.42
Cysteine 1.88+0.19 3.07+0.10 3.85+0.03 3.30 +0.03
Glutamic acid 24.28 +2.20 36.98+1.16 36.46 +0.29 31.94+2.84
Glycine 7.06 +0.59 10.79+0.15 9.61+0.30 8.57 +0.52
Proline 4.67 +0.37 6.10+0.50 5.39+0.50 5.38 +0.52
Tyrosine 3.70+0.27 5.22+0.22 4.26 +0.45 3.62+0.54
Serine 7.45+0.43 10.35+0.05 9.11+2.78 8.16 +0.57
Essential amino acids
Threonine 6.02 +0.33 7.73+0.16 7.13+0.65 6.48 +0.53
Valine 5.42+0.78 8.13+0.12 6.40+0.16 5.83+0.40
Isoleucine 4.40+0.27 6.41+0.18 5.23+0.42 4.82+0.28
Leucine 8.98 +0.54 12.47 +0.31 11.12+0.40 10.24+0.19
Phenylalanine 5.72+0.46 8.49+0.31 7.25+0.30 6.71+0.54
Lysine 6.08 +0.80 10.26 +0.32 9.07+1.14 7.96 +0.35
Methionine 1.04+0.18 1.76 +0.13 1.88+0.18 1.69+0.02
Semi-essential amino acids
Arginine 10.74 +0.86 17.29+0.34 15.57 +0.01 13.64 +0.43
Histidine 4.35+0.28 5.68 +0.22 4.91+0.50 4.64+0.44
Sum of amino acids 116.08 +10.37 176.92 + 4.29 161.7 +8.80 144.34 +10.08

All results are expressed as mean = standard deviation on dry weight basis
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with 6 mol-1-1 HCI, using an automatic amino acids
analyser (AAA 400; Ingos, Prague, Czech Repub-
lic).

Sulfur amino acids oxidative hydrolysis

Sulfur amino acids (cysteine, methionine) were
oxidized with a mixture of hydrogen peroxide and
formic acid, 1:9 (1 part 33% hydrogen peroxide
and 9 parts of 85% formic acid.) To the dry sam-
ples (0.5 g), 5 ml of the oxidation mixture were
added and the mixture was incubated in a refri-
gerator at 0—4 °C for 16 h. After oxidation, 1 ml of
6 mol-I'! HCI was added to the samples, and they
were allowed to stand for 15 min. Then, 80 ml of
6 mol-l! HCI were added to the samples for hy-
droxylation process at a temperature of 105 °C for
23 h. After cooling, the hydrolysates were evapo-
rated to 80 ml in a vacuum evaporator at 50 °C.
The residue of honey consistency was washed
2 times with 5 ml of deionized water and evapo-
rated to dryness. The dry residues were diluted by
50 ml of dilution buffer pH 2.2 and stored in a re-
frigerator. The obtained oxidative products (me-
thionine sulfoxide and cysteic acid) were analysed
by an automatic amino acid analyser AAA 400.

Essential amino acid index and amino acid score

Essential amino acid index (EAA) was calculat-
ed according to the procedure of OsER [32] taking
into account the ratio of EAA in the test protein
relative to their respective amounts in whole egg
protein.

The amino acid score (AAS) parameter was
used to describe the protein nutritional quality.
[24]. AAS is based on comparison of the mean
amino acid requirements with milk protein as
a reference. Mean amino acid requirement is ex-
pressed as percentage of total amino acids.

Statistical analysis

Except for chromatographic analysis, all
other experiments were replicated thrice and all
measurements were carried out at least twice.
Data were analysed using analysis of variance
(ANOVA). Differences were considered to be sig-
nificant at P < 0.05 throughout the study.

RESULTS AND DISCUSSION

It is generally accepted that not only the seeds,
but also the other parts of buckwheat plants are
rich in compounds with a high biological value.
The seeds used for food contain proteins, which
have high lysine levels and specific amino acid
content, giving them a high nutritional value. The
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Fig. 1. Total contents of essential and non-essential
amino acids in the experimental buckwheat seeds.

Content of amino acids is expressed per kilogram of dry
weight.

absence of gluten in buckwheat flour determines
its potential use in gluten-free diets but quality of
protein and the antioxidant composition of differ-
ent varieties of buckwheat can vary, which is im-
portant to be known for flour production [29].

The results of our experimental analysis con-
firmed high contents of lysine, isoleucine, tryp-
tophan, valine, histidine and phenylalanine in the
seeds of all experimental buckwheat variants. Out
of these, seeds of F tataricum var. Rotundatum
was characterized by the highest content of these
essential amino acids — 70.78 g'kg'l DW (Tab. 1).
The seeds of F esculentum var. Rubra was on the
second place regarding the contents of lysine, iso-
leucine, tryptophan, valine, histidine and pheny-
lalanine, with the total content of essential amino
acids of 61.77 g'kg’l DW. The lowest content of
lysine, isoleucine, tryptophan, valine, histidine and
phenylalanine was determined in seeds of F. tatari-
cum ssp. himalaicum (48.4 g'kg'l DW). Total con-
tent of essential amino acids in the experimen-
tal variants varied (from higher to lower level):
E tataricum ssp. rotundatum > F esculentum var.
Rubra > E esculentum var. Karadag > F tataricum
ssp. himalaicum (Fig. 1). The total content of es-
sential amino acids had a similar trend for inves-
tigated experimental variants. Such variation in
results of amino acid composition among species
of F esculentum and F tataricum suggests that it is
important to make pre-screening of buckwheat va-
riety characteristics for recommendation as a suffi-
cient nutritional source to the food processing and
agricultural markets.

The Food and Agriculture Organization (FAO)
and the World Health Organization (WHO) Joint
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Tab. 2. Essential amino acids in the protein of experimental buckwheat varieties and in egg albumin.

Essential Content [gkgT]
amino acids F ta}‘arict{m F. tataricum F. esculentum F. esculentum Egg albumin
ssp. himalaicum ssp. rotundatum var. Rubra var. Karadag
Threonine 4.01 5.15 5.75 5.23 0.57
Valine 3.61 5.54 5.16 4.70 1.03
Isoleucine 2.93 4.27 4.22 3.89 0.71
Leucine 5.98 8.31 8.97 8.26 0.99
Phenylalanine 3.81 5.66 5.85 5.41 0.75
Histidine 2.90 3.78 3.96 3.74 0.24
Lysine 4.05 6.84 7.31 6.42 0.64
Methionine 0.69 1.17 1.52 1.36 0.54

Content is expressed per kilogram of protein.

Expert Consultation’s Protein Quality Evaluation
Report recommended a next coefficient of nutri-
tive value of protein: the protein digestibility-cor-
rected AAS [33]. Content of the essential amino
acid arginine in the experimental buckwheat varie-
ties was estimated to be 2 times higher than that
in milk and egg proteins. Arginine is classified as
a semi-essential or conditionally essential amino
acid, depending on the developmental stage and
health status of mammals [34]. The role of ar-
ginine as an alternative source, besides glutamate,
for proline biosynthesis is still under discussion.
The role of arginine as a precursor of nitric oxide
(NO) is known. Also, conversion of arginine to
polyamines plays an important role in regulation
of the plant development. Arginine and proline
are related to the reduction of plant stress [35, 36].
F. tataricum ssp. rotundatum and F. esculentum var.
Rubra contained a higher level essential amino
acids compared to E tataricum ssp. himalaicum

and F esculentum var. Karadag. Threonine and
histidine contents were higher in all experimen-
tal buckwheat seeds compared to the contents of
threonine and histidine in milk and egg proteins
by 17-70%. In all experimental buckwheat seeds,
phenylalanine was determined (Tab. 2).

AAS is derived from the ratio between the
amino acid in a test protein and the correspond-
ing amino acid in a reference amino acid pattern.
AAS exceeding 100 % are truncated to 100 %. The
advantages of A4S are its simplicity and direct
relationship to human protein requirements [32].
The recent WHO/FAO/UNU report [33] endorsed
the 1985 report in recommending the amino acid
content of breast milk as the best estimate of in-
fant amino acid requirements [37]. The parameter
of AAS shows the protein quality of a diet [24, 37].
Tab. 3 shows results of analysis of buckwheat seeds
of different varieties. It is visible that A4S of seeds
of E esculentum var. Rubra, F. esculentum var. Ka-

Tab. 3. Amino acid score in the seeds of experimental buckwheat varieties.

) Amino acid score [%]
Essential
amino acids F. tataricum F. tataricum F. esculentum F. esculentum
ssp. himalaicum ssp. rotundatum var. Rubra var. Karadag
Threonine 107.2 137.7 153.7 139.8
Valine 71.6 109.9 102.4 93.3
Isoleucine 69.1 100.7 99.5 91.8
Leucine 74.5 103.5 111.7 102.9
Phenylalanine - - - -
Histidine 133.0 173.4 181.7 171.6
Lysine 54.8 92.6 98.9 86.9
Methionine 50.8 86.0 111.8 100.0

Amino acid score is expressed as percentage of total amino acids.
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radag and E tataricum ssp. rotundatum was almost
fully acceptable for the diet, being a source of
essential amino acids.

It is known that vegetative mass of buckwheat
plants has a high content of biologically active
compounds such as phytosterols, flavonoids,
fagopyrins, phenolic acids, lignans and vitamins.
In our research, we observed changes and re-
distribution on amino acids during early stages
of buckwheat growth. It was done through amino

acid composition analysis of the seeds, and of the
stems as well as leaves after 2 weeks cultivation.
The biodiversity part of experiment was based on
the use of different buckwheat species and varie-
ties with an aim to understand the re-distribution
process of amino acids in buckwheat sprouts. The
analysis could also confirm nutrition capacities
of buckwheat sprouts for food processing needs.
All experimental variants, with different con-
tents of amino acids in seeds, were characterized
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Fig. 2. Amino acid composition in different buckwheat species and varieties in seeds, stems and leaves.

A — F. tataricum ssp. himalaicum, B — F. tataricum ssp. rotundatum, C — F. esculentum var. Rubra, D — F. esculentum var. Karadag.

Content of amino acids is expressed per kilogram of dry weight.
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by a similar tendency of re-distribution of amino
acids in the stems and leaves after 2 weeks of cul-
tivation. The significantly high increasing content
of all amino acids was observed in all experimen-
tal variants of buckwheat leaves (Fig. 2). In the
stems, a lower content of amino acids was deter-
mined, compared to seeds and leaves, which evi-
denced a more active amino acid biosynthesis in
leaves. At the same time, buckwheat sprouts were
characterized by a high content of leucine in stems
(Fig. 2).

In the early stage of growth, active accumula-
tion of glutamic acid is observed, which is con-
nected with accumulation of arginine, proline
and leucine in leaves and stems (Fig. 2). Proline
content in leaves and stems of E tataricum ssp.
himalaicum was higher than in seeds by 73 % and
13 %, respectively. In stems of E esculentum var.
Rubra, F esculentum var. Karadag and F tataricum
ssp. rotundatum, the same level as in seeds was de-
termined. At the same time, leaves of F. esculen-
tum var. Rubra, F esculentum var. Karadag and
E tataricum ssp. rotundatum were characterized
by increased proline contents by more than 2-fold
compared to the investigated seeds of buckwheat
varieties. The proline content was on a high level
in stems and significantly increased in leaves com-
pared to the other estimated amino acids. It was
observed that methionine content was increased
in leaves of E tataricum ssp. himalaicum by 72 %,
in leaves of F tataricum ssp. rotundatum by 46 %,
in leaves of E esculentum var. Karadag by 42 %
and in leaves of F esculentum var. Rubra by 36 %

Content [g-kg™]
N w

=N
1

Seeds Stems Leaves| Seeds Stems Leaves
Cysteine Methionine

[ F tataricum ssp. himalaicum [] F. esculentum var. Rubra

W F tataricum ssp. rotundatum M F. esculentum var. Karadag

Fig. 3. Content of sulfur-containing amino acids in
different buckwheat species and varieties in leaves,
stems and seeds.

Content of amino acids is expressed per kilogram of dry
weight.
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compared to the methionine content in the in-
vestigated seeds (Fig. 3). The content of cysteine
increased in all experimental variants but this ten-
dency varied in leaves compared to seeds of dif-
ferent buckwheat varieties. Cysteine content was
higher by 35 % in leaves of F tataricum ssp. hima-
laicum, by 8 % in leaves of F tataricum ssp. rotun-
datum and by 12 % in leaves of F esculentum var.
Karadag. On the other hand, cysteine content in
leaves of F esculentum var. Rubra was lower than
in seeds by 42 % (Fig. 3).

The content of leucine was high in the leaves,
while mostly on the same level in the stems,
with leucine content in seeds of all experimen-
tal variants. The leaves were characterized by the
highest content of glutamic acid compared to the
contents of other amino acids. Glutamine is bio-
synthesized from glutamic acid and ammonia [38].
Utilizing glutamine and 2-oxoglutarate by the
action of glutamate synthase, glutamate is formed.
It plays a central role in amino acid metabolism in
plants. The o-amino group of glutamate may be
transferred to other amino acids by the action of
a wide range of multi-specific aminotransferases.
In addition, both the carbon skeleton and a-amino
group of glutamate form the basis for the synthe-
sis of y-aminobutyric acid, arginine and proline
[39]. The contents of aspartic acid, glutamic acid,
leucine, phenylalanine, lysine and arginine in the
leaves were more than 2-fold higher compared to
their contents in seeds. In the previous research,
information about the high content of essential
amino acid lysine in the buckwheat plants was
presented [14]. In the present research, we also
observed high leucine content in seeds, stems and
leaves of the investigated buckwheat varieties.

Proline accumulates in many plant species in
response to environmental stress. It was also sug-
gested that proline may also play a role in flow-
ering and development both as a metabolite and
as a signal molecule [40]. Connections of proline
metabolism to the oxidative pentose phosphate
pathway and glutamate-glutamine metabolism are
of particular interest [5]. Proline can act as a sig-
naling molecule to modulate mitochondrial func-
tions, influence cell proliferation or cell death
and trigger specific gene expression, which can be
essential for plant recovery from stress [41]. We
found an increased content of proline during the
early stage of buckwheat seedlings growth, in the
buckwheat stems and leaves, which is in concord-
ance with its possible influence on cell prolifera-
tion during early stages of buckwheat growth [40].
Accumulation of free proline was also noticed
during various stages of Arabidobsis thaliana plant
development, being dependent on the develop-
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mental stage of the plant and type of plant organs
[42, 43].

An increased methionine level was observed in
leaves compared to its level in seeds of experimen-
tal variants. The content of cysteine increased in all
experimental variants but this tendency was differ-
ent in leaves of different buckwheat varieties com-
pared to seeds. It is possible to suggest that me-
thionine is more intensively accumulating during
the early stage of buckwheat growth compared to
the cysteine content. Recent studies demonstrated
that methionine metabolism is under stringent
regulatory control and can be regulated differently
in various plant species [44]. Our results confirm
that buckwheat sprouts can be a valuable nutrition
source of methionine, lysine an leucine.

The results of our research show high indices
of essential amino acids for argenine, threonine
and histidine.

AAS presented in this paper show that qual-
ity of buckwheat protein is high and that it can be
recommended for human diet. Our results are in
concordance with those of Karo et al. [45] esti-
mating the amino acid composition of buckwheat
proteins as well balanced and of a high biological
value.

CONCLUSION

Nowadays, many mechanisms are being discov-
ered, on molecular and metabolomics levels, to in-
crease the contents of essential and semi-essential
amino acids for needs of functional food industry.
The topic of buckwheat biodiversity regarding
amino acid nutrient capacities is presented in this
research work. Among the studied buckwheat va-
rieties, seeds of E tataricum ssp. rotundatum and
E esculentum var. Rubra were characterized by the
highest contents of essential amino acids. It was
found that leaves of buckwheat sprouts contain
high amounts of leucine and methionine, which
is a novel information. During the early stage of
buckwheat growth, active accumulation of glutam-
ic acid was observed in sprouts, which can be con-
nected with accumulation of arginine, proline and
leucine in leaves and stems. This knowledge may
be used to develop new functional foods, which
can help in the prevention and treatment of some
non-communicable diseases.
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