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Abstract

People are becoming more and stricter on the topic
of quality and salubrious eating. Food provides much
more than just nutrition. It is a fundamental part of
people’s cultures and social interactions. A healthy life-
style is a coalescence of conscious human actions, and
when we verbalize about dietary plans and nutrition,
the interest in non-traditional grains is indisputable.

The main task of the rational alimentation is to pro-
vide a balanced, corresponding to age diet, which ful-
ly satisfy the energy the body needs. Grains are in the
base of the Countrywide Integrated Non-communica-
ble Disease Intervention (CINDI) dietary guide. Many
non-traditional grains have entered into commerce, re-
flecting not only the cosmopolitan nature of big cities,
but also a general and widespread interest in a diverse
range of food genres. Today, non-traditional grains are
frequently grown in home gardens, allotments and
community gardens and are often intimately linked
with the ethnic ancestry of the growers.

In Bulgaria, underutilized grains are an essential source
of: vitamins, micronutrients, and protein, and, thus,
a valuable component to attain nutritional security.
Some of these crops are: amaranth, quinoa, buck-
wheat, spelt, khorasan and einkorn wheat.

Key words: Grains, Nutrition, Beneficial,

Balanced diet.

Healthy,

1. Introduction

Consumers have a growing interest in foods that of-
fer high nutritional value and deliver health benefits.
In 1992, at the International Conference on Nutrition
(Rome) and the World Summit on Food and Nutrition
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in 1996 and 2002, it was emphasized that access to
safe, diversified and healthy food is one of the funda-
mental human rights. Healthy food is a prerequisite for
strengthening the wellbeing of population and reduc-
ing the risk of many diseases.

In the second half of the 20th century, there has been a
significant change in the pattern of world population’s
morbidity. At the same time, significant changes in diet
and lifestyle have emerged, and contributed to the ep-
idemic of non-infectious diseases such as cardiovascu-
lar diseases (coronary heart disease, hypertension, and
stroke), certain cancers, type 2 diabetes, obesity, oste-
oporosis, and caries.

The main unfavorable trends and characteristics of
population’s nutrition include: increase in total fat con-
sumption (up to 35 - 45%); increased intake of saturat-
ed fatty acids; low intake of raw fruits and vegetables
in winter and spring; reduction of fiber intake related
to lower consumption of whole grains, vegetables and
fruits and increase in consumption of white bread and
bakery products. The average daily intakes of many of
the vitamins (thiamine, riboflavin, L-ascorbic and folic
acids) and minerals (iron, zinc, calcium, magnesium)
are below the dietary intake reference, especially for
those in risk, like adolescents, pregnant women and
the elderly.

Many studies show a link between health and income,
with the poorest sections of the population being the
most vulnerable. Nutrition studies and nutritional sta-
tus of the population provide a reliable basis for accu-
rate assessment of dietary issues in individual popula-
tion groups and for the identification of risk groups.

For many years, the basis of human nutrition lies on
Gramineae family’s seeds like: rice, barley, oat, wheat,
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rye, etc. Grains are often an indispensable part of a
healthy and nutritious diet because of their nutrition-
al value and chemical properties. There is a great va-
riety of grain usage in culinary practice. They can be
effortlessly transported and stocked for long periods.
Research has shown that whole grains are beneficial
to health and aid in the chronic diseases prevention
due to their higher fiber content, vitamin and mineral
richness and healthpromoting phytochemicals, many
with antioxidant activity [1]. Scientific reports suggest
that increased whole grains intake leads to the reduc-
tion of coronary artery disease and ischemic stroke [2],
maintenance of healthy body mass index (18.5 < BMI
> 24.9) and weight, regulation of insulin response and
blood glucose levels, gastrointestinal health through
fiber content [1]. Slavin et al., [3], report that whole
grains contain higher number of positive compounds
(dietary fiber, minerals, vitamins, omega 3 fatty acids,
polyphenols, phytosterols, prebiotic oligosaccharides)
which interactively contribute to their nutritional val-
ue.

Ancient or heritage wheat is defined as wheat that
was used by ancient civilizations. Einkorn, emmer, kho-
rasan and spelt fulfill this definition. In the last couple
of years, such “ancient grains” have been reintroduced
as alternative cereals which have not been subjected
to extensive genetic improvements, and are healthy.
These marketing tools have led to the growing aware-
ness regarding foods considered natural and therefore
to an increased interest in their consumption. Heritage
grains (khorasan wheat, barley, spelt, rye, millet, oat
and sorghum) and pseudo cereals (i.e. quinoa, ama-
ranth and buckwheat) are considered healthy due to
their higher content of specific components [4] and to
their common use as whole grains.

This review provides an overview of the nutritional val-
ue, utilization and future prospects of some of the an-
cient grains like: amaranth, quinoa, buckwheat, spelt,
khorasan wheat, and einkorn wheat. The manuscript
presents useful, summarized information, not only to
consumers, but also to researchers as a basis of further
investigations connected to human well-being and
health and how grains impact and contribute to it.

2. Non-traditional grains for a balanced diet
2.1 Classification
2.1.1 Amaranth

The Inca, Maya and Aztec civilizations have used am-
aranth (Amaranthus spp.) as a staple food. Amaranth
(Figure 1) is an annual herbaceous, warm-season,
broadleaf plant that can be grown as a grain, ornamen-
tal, leafy vegetable, or forage crop.
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Figure 1. Amaranth plant (left) and grains (right)

The amaranth grain belongs to the order Caryophyl-
lales, amaranth family Amaranthaceae, sub-family Am-
aranthoideae, genus Amaranthus. The genus Amaran-
thus includes approximately 60 species, most of which
are cosmopolitan weeds. The cultivated amaranth
species can be used as food grain, leafy vegetables,
forage and ornamentals. The amaranth grain belongs
to a group of cereal-like grain crops or pseudo cereals.
Pseudo cereals are dicotyledonous plants that resem-
ble in function and composition those of the true ce-
reals [5].

2.1.2 Quinoa

Quinoa (Chenopodium quinoa Willd.) is a seed-produc-
ing crop, which has been cultivated in the Andes for
thousands of years (Figure 2). This crop was an import-
ant food for the Incas and still remains as an important
food crop for the Quechua and Aymara peoples of the
rural regions. Quinoa belonging to the Chenopodiace-
ae family, genus Chenopodium, is a facultative halo-
phyte [6], and a dicotyledonous annual herbaceous
plant comprising wild relatives and domesticated pop-
ulations.

Figure 2. Quinoa plant (left) and grains (right)

The genus Chenopodium is the largest in the family
Chenopodiaceae and has a worldwide distribution,
with about 250 species [7]. The classification of quinoa
was first made from the colour of the plant and fruits
- white, red, and black. Subsequently, it was based on
the morphological types of the plant. Despite the wide
variation observed, quinoa is considered to be one
single species. Quinoa, like amaranth, belongs to the
group of pseudo cereals.
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2.1.3 Buckwheat

Buckwheat (Figure 3) is a dicotyledonous plant, be-
longing to the Polygonaceae family, and originating
from the Southwestern mountainous area of China.
Buckwheat is non-glutinous and is often referred a
pseudo cereal due to similarity of use and chemical
composition to cereals [8].

Figure 3. Buckwheat plant (left) and grains (right)

Its leaves are broadly heart shaped dark green. Buck-
wheat can be divided into groups of species: annual
and multiannual [9]. Two buckwheat species are com-
monly cultivated: common buckwheat (F. esculentum)
and tartary buckwheat (F. tartaricum) [10]. The buck-
wheat grain consists of a triangular seed with two
cotyledons running through the endosperm and sur-
rounding it [11].

2.1.4 Spelt

Spelt (Triticum aestivum var. spelta) (Figure 4) is a sub-
species of wheat that is primarily used as an alterna-
tive feed grain for livestock. It is an old European crop,
grown for centuries, including the first half of this cen-
tury, in several countries of central Europe. In Italy, it is
known as farro, while in Germany they call it dinkel. In
prehistorical times, spelt was mainly grown in the Near
East.

Figure 4. Spelt plant (left) and grains (right)

Spelt (Triticum aestivum subsp. spelta) is one of the
husked hexaploid wheats which possesses the same
genomes as bread wheat (Triticum aestivum L.) [12].
Compared to wheat, spelt is taller (150 = 200 cm), has
long, lax ears (15 + 20 cm), a brittle rachis and adherent
glumes [13].
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2.1.5 Khorasan wheat

Khorasan wheat (Kamut™) is an ancient grain with
widely acclaimed beneficial effects on human health
(Figure 5). The exact origin of Khorasan wheat remains
unknown but khorasan production is associated with
a historical region in modern-day northern Iran in the
and parts of Central Asia including modern-day Af-
ghanistan.

Figure 5. Khorasan wheat plant (left) and grains (right)

Khorasan wheat is a variety form of Triticum turgidum
subsp. turanicum (also known as Triticum turanicum).
Sometimes, there are incorrect identifications as T. po-
lonicum, although long-grained, lack the long glumes
of this species. Recent genetic evidence from DNA fin-
gerprinting suggests that the variety perhaps derives
from a natural hybrid between T. durum and T. poloni-
cum, which would explain past difficulties agreeing on
a certain classification [14].

2.1.6 Einkorn wheat

Einkorn (Triticum monococcum ssp. monococcumL.) is a
diploid ancestral wheat, related to durum (T. turgidum
ssp. durum) and to bread (T. aestivum ssp. aestivum)
wheats. The term einkorn is derived from the German
language and interpreted to mean “single grain”

Figure 6. Einkorn wheat plant (left) and grains (right)

Triticum monococcum L. (Einkorn wheat) has been
cultivated since about seven thousand BC (Harlan
and Zohary [15]). It can be found in the Middle-East,
the Balkans and Caucasus, Turkmenistan, Central and
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Mediterranean Europe, North-Africa, Western and
Northern Europe. Einkorn wheat differs from variet-
ies of modern wheat, but it is similar to other ancient
forms of crop like spelt and emmer. Einkorn is classified
as “covered wheat".

2.2 Nutritious value
2.2.1 Amaranth

On average, the amaranth grain is composed of crude
protein (13.1 - 21.0%); crude fat (5.6 - 10.9%); starch (48
- 69%) which is higher than most cereal grains; dietary
fiber (3.1 - 14.2%) and ash (2.5 - 4.4%) [16, 17]. Approxi-
mately 76% of the fatty acids are unsaturated. The con-
tent of linoleic fatty acid is in the range of 25 - 62%,
oleic acid 19 - 35%, palmitic acid 12 - 25%, stearic acid
2 - 8.6%, and linolenic fatty acid 0.3 - 2.2% [18]. Linoleic
acid is an essential fatty acid in human nutrition be-
cause it cannot be synthesized by humans. The ama-
ranth seed is also a source of tryptophan and sulphur
containing amino acids - these usually do not appear
enough in grains. Amaranth has a pleasant, nut-like
flavor.

The amaranth starch mostly contains amylopectin
(88.9 - 99.9%) and, thus, is classified as “waxy type”
starch with some unique characteristics (high viscosity
and gelatinization at higher temperature) in compari-
son to normal starches with 17 - 24% amylase content.
The amaranth starch is very desirable in the food in-

dustry because of its stability [19].

It has been proven that the amaranth grain is a rich
source of Fe (72 - 174 mg/kg™), Ca (1,300 - 2,850 mg/
kg™), Na (160 - 480 mg/kg”), Mg (2,300 - 3,360 mg/
kg") and Zn (36.2 - 40 mg/kg™), as well as vitamin B,
(0.19 - 0.23 mg/100g™) vitamin C (4.5 mg/100g™), vita-
min B, (1.17-1.45 mg/1 00g™), and vitamin B, (0.07 - 0.1
mg/100g™) [20].

2.2.2 Quinoa

The benefits of quinoa are due to its high nutritional
value. Its grain is a rich source of a wide range of miner-
als, vitamins, oil containing large amounts of linoleate,
natural antioxidants [21, 22] and high-quality protein
containing abundant amounts of sulphur rich amino
acids [21]. Quinoa leaves contain: 3.3% ash, 1.9% fiber,
0.4% nitrates, 2.9 mg/100 g vitamin E, 289 mg/100g Na,
1.2-2.3 g/kg vitamin C,and 27 - 30 g/kg of proteins [23].
The total amount of phenolic acids varied from 16.8 to
59.7 mg/100 g and the proportion of soluble phenolic
acids varied from 7 to 61%; which is low compared to
common cereals like wheat and rye, but similar to lev-
els found in oat, barley, corn and rice [24]. The quinoa
grain contains 15.16 to 17.41% protein content on a
dry weight basis; amino acids (higher contents of most
essential amino acids, especially lysine) and minerals

[25]. In pseudo cereals, such as quinoa, albumins and
globulins are the major protein fraction (44 - 77% of
total protein), which is greater than that of prolamins
(0.5 - 7.0%). Quinoa is considered to be a gluten-free
grain because it contains very little or no prolamin [26].

According to Tari et al., [27] the content of amylopectin
in quinoa starch is 77.5%. Quinoa amylopectin has a
unique chain length distribution as a waxy amylopec-
tin, with 6700 glucan units for the amylopectin fraction
of quinoa starch [28].

Quinoa seed carbohydrates contain between 58 and
68% starch and 5% sugar, making it an ideal source of
energy that is slowly released into the body owing to
its high fiber content [29]. Kumpun et al., [30] reports
that quinoa seeds are rich in: proteins and free essen-
tial amino acids, starch, minerals, ecdysteroid content
and oils, but also contain low amounts of several vita-
mins and antioxidants.

Quinoa contains from 2 - 10% fat. Quinoa and soya oils
exhibit similar fatty acid compositions; thus, quinoa is
a rich source of essential fatty acids such as linolenic
(18:2n-6:52%) and linolenic (18:3n-6:40%) [26].

2.2.3 Buckwheat

In literature, the protein content of buckwheat grains
has been reported to range from 12 to 18.9% [31,
32], with major protein fractions of water-soluble and
salt-soluble albumins and globulins representing al-
most one-half of all buckwheat proteins. Buckwheat
grains may constitute a valuable source of dietary
proteins with a high content of essential amino acids,
which is important for people with celiac disease [33]
or with proteins deficiency in the diet. Starch is a major
component of buckwheat grains. The amylose content
of buckwheat starch granules fluctuates between 15
and 52% [34]. Buckwheat grains contain 1.5 - 4% of to-
tal lipids [11]. Buckwheat is rich in potassium (K), mag-
nesium (Mg), calcium (Ca), and sodium (Na) and also

contains vitamins: B, B,, 86 [35].

2.2.4 Spelt

The nutritive value of spelt is similar to wheat’s [36] or
even higher as shown by numerous studies. It contains
eight of the essential amino acids and is naturally high
in fiber. Spelt consists of approximately 57.9% carbo-
hydrates (excluding 9.2% fiber), 17.0% protein, 3.0%
fat, and dietary minerals and vitamins. For example,
in comparison to wheat, spelt was found to be high-
er in minerals [37]; higher in selenium content [38];
higher in protein content [39]; abundant in soluble fi-
bers [40] and has more favorable ratio of unsaturated
to saturated fatty acids [41]. Spelt is reported to have
higher protein content than common bread wheat
[42]. Abdel-Aal [43] determined a 15.4% of proteins in
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laboratory milled whole meal spelt flour. The rich flavor
of this wheat is sweet and nutty.

2.2.5 Khorasan wheat

Khorasan wheat, in addition to always being grown or-
ganically and preserved from modification or hybrid-
ization, is an excellent source of protein (14%), fiber
(10%), zinc, phosphorus, magnesium, vitamin B, and
vitamin PP. The dietary fibers aid in digestion and help
in the prevention of constipation some types of can-
cer. Khorasan wheat is also high in many minerals such
as selenium, copper, manganese and molybdenum. In
addition, a higher content of total carotenoids in kho-
rasan wheat compared to common wheat was report-
ed [43] with lutein as the major component. It has a
buttery, nutty flavor.

2.2.6 Einkorn wheat

Einkorn wheat has a lipid content 50% higher than
that of bread wheat [44]. Abdel-Aal et al., [45], iden-
tified in einkorn wheat: 415 mg/100 g phosphorus,
390 mg/100g potassium, 190 mg/100g sulfur, 4.4
mg/100g manganese, and the presence of: thiamine
(0.50 mg/100g), riboflavin (0.45 mg/100g), niacin 3.1
mg/100g pyridoxine and 0.49 mg/100 g of vitamins
from the B group [45]. The many B vitamins help with
metabolism, and the production of energy from food.
Depending on the einkorn wheat genotype, the av-
erage value of iron is 47.04 mg/kg, 54.81 mg/kg zinc,
49.29 mg/kg manganese, and 6.40 mg/kg copper [46].
Iron aid in the generation of hemoglobin (for red blood
cells) and myoglobin (for muscles), both of which help
carry and store oxygen. Manganese activates many im-
portant enzymes in the body that are crucial to metab-
olism of carbohydrates, amino acids, and cholesterol.
Itis also essential to the formation of healthy cartilage
and bone.

2.3 Utilization
2.3.1 Amaranth

The amaranth grain has been used as an ingredient for
whole grain tasteful soups, stews, sauces, porridges,
and soufflés. When boiled it can be used as rice and
kus-kus. The amaranth grain contains a certain amount
of starch which gelatinizes while boiling, leading to
the formation of a thick porridge structure. It often oc-
curs that the embryo encircled gelatinous perisperm
is separated during cooking. Amaranth can also be
germinated for sprouts, malted for beer production
(traditional beer chicha in Peru), and fermented (as
compound for ogi - traditional product of lactic
fermentation of cereal porridges in Africa, or could be
used instead of soy in shoyu). It can serve as a starchy
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material in spirit production. The grain can be ground
and used as a flour ingredient in different mixtures
for: pancakes, bread, muffins, dumplings, crackers,
cookies, puddings, etc. [47, 18]. Amaranth can be used
as a supplementin culinary technology because it con-
tains high content of proteins. Furthermore, amaranth,
like buckwheat, can be popped through intense, short
and dry heat without the addition of fat. Amaranth is
also suitable for the production of muesli and granola
bars. The amaranth leaves are usually picked fresh,
used in salads or blanched, steamed, boiled, stir fried,
or baked to taste. Cooked greens can be used as a side
dish, in soups, as an ingredient in baby food, casserole,
lasagne, pasta, pie, soufflé, etc.

2.3.2 Quinoa

Quinoa seeds are used to make different food prod-
ucts like: breads, biscuits, cookies, crepes, muffins, and
pancakes. Attention has been given to quinoa for peo-
ple with celiac disease, as an alternative to the: cereals
wheat, rye and barley, which all contain gluten [48].
Quinoa can be eaten as rice replacement, hot break-
fast cereal, or can be boiled in water to make infant
cereal food. The seeds can be popped like popcorn.
Seeds can be ground and used as flour, or sprouted.
The sprouts need to get green before they can be add-
ed to salads [26]. Quinoa flour can be mixed with oth-
er types of wheat like maize. Several levels of quinoa
flour substitution have been reported, for instance, in
bread (10-13% quinoa flour), noodles and pasta (30
- 40% quinoa flour), and sweet biscuits (60% quinoa
flour) [26]. The flour is also suitable for noodles, which
have bitter taste due to the saponin content. Seeds are
used boiled like rice or to thicken soups and porridges.
So far limited information is available concerning the
nutraceutical potential of the green parts of quinoa.

2.3.3 Buckwheat

Due to its neutral taste, buckwheat combines well with
vegetables and cheeses, making it a great addition to
salads. Buckwheat can be a good addition to soups,
fish, vegetables, desserts, milk and fruit.

It can also be used:

« boiled for breakfast with butter and cheese or with
dried fruits and agave juice;

- boiled and chilled in salads;

- in soups, instead of rice;

- for sprouts;

« boiled and then cooked with vegetables and olive oil;

- as flour for bread, pancakes, cookies and biscuits;

« in combination with other flours, for example 1:3
buckwheat and spelt;
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2.3.4 Spelt

Spelt is intended both for animal feeding (as a ground
grain) [49], and human consumption [50, 51]. Nowa-
days, commercially available products like flour, bread,
breakfast cereals, pasta, crackers [52], and number of
regional specialties are based on spelt. Spelt flour is
rather suitable for pasta production [53]. However, Ab-
del-Aal [42], described using spelt for the preparation
of: bread, sour dough bread, biscuits, cookies and muf-
fins and Hempel et al., [54] applied spelt in the manu-
facture of prebiotic wafer crackers enriched with inulin
syrup. Furthermore, there is some evidence that spelt
extracts can be active ingredients to the cosmetics in-
dustry [55].

2.3.5 Khorasan wheat

The culinary use of khorasan wheat requires pre-treat-
ment (soaking in water for 24 h). It is often consumed
boiled and chilled, suitable for breakfast cereals with
butter, cheese, etc. It also combines with nuts, dried
fruit and honey. This wheat is an essential ingredient
to some sophisticated salads and dishes (spinach with
khorasan wheat). In addition to seeds, sprouts from
khorasan wheat can also be eaten. Khorasan wheat
flour is an ingredient to pasta, bread, crackers, beets,
sweets. It is often combined with other types of flours.
Itis low in gluten and thus a good alternative for peo-
ple with gluten intolerance. In addition to this beer can
be produced from khorasan wheat.

2.3.6 Einkorn wheat

Today einkorn wheat is used to make pasta, flour, bread
and animal feed. Einkorn wheat has a high content
of protein, phosphorus and potassium, compared
to other types of wheat. Minced einkorn is used very
successfully for the preparation of different types of
dough. Dietetic biscuits and bread are often produced
from einkorn. It is important to know that einkorn flour
almost does not contain gluten, which makes it ideal
for consumption by people with gluten intolerance.
Einkorn can also be used in different salads or mixed
with tahana, honey and nuts. Healthy sprouts are
made from einkorn.

2.4 Future prospects

There is a global trend toward overconsumption of
calories. Even though many people around the world
remain hungry, people are becoming overweight and
obese, harming human health and contributing to ris-
ing healthcare costs and lost productivity. It is crucial to
take steps in shifting eating patterns towards healthier
ones. Purchases are typically based on habit and un-
conscious mental processing rather than on rational,
informed decisions. Furthermore, attributes like price,

taste, and quality tend to be more important than
purchasing decisions feasibility. Different food related
seminars aim at providing information and educating
the consumers in making a healthier choice. Changing
food consumption behavior typically involves chang-
ing ingrained habits. What people eat is highly influ-
enced by cultural environment and social norms. In-
forming and educating consumers, along with efforts
to make the preferred food more socially desirable or
the food to be shifted from less socially desirable, can
influence or change the underlying social and cultural
norms that underlie people’s purchasing decisions.

Nowadays, consumers are becoming increasingly
aware of the benefits of including a variety of cereal
grains as a major portion of their diets. Grains account
for about half of human caloric intake. Due to their
nutritional value pseudo cereal present an interest-
ing alternative in order to increase the range of used
plants for nutrition. The growing interest in healthy
living, quality food and culinary variety means ancient
grains and traditional plants are receiving more atten-
tion from people. Many of them are a source of phyto-
chemicals, which provide key antioxidant properties. It
has been found that the beneficial influence on human
health of the plants is associated with the presence of
specific biologically active substances. In the diet of
primitive men, natural ingredients constitute a major
part of the daily intake and are characterized by a large
amount and variety of biologically active substances.
Now, the contemporary consumer uses three times
more limited variety of natural plant food and is placed
within stressful factors affecting adversely the health
status. Fortunately, due to the re-discover of traditional
food ingredients, people are experiencing the “forgot-
ten” nutritional advantages of the newly developed
recipes with pseudo cereals, leafy vegetables, green
leaves, etc.

3. Conclusions

- Now that consumers are increasingly interested in
health and their knowledge of the relationship be-
tween diet and well-being has raised, ancient grains
are likely to gain even more popularity. Their nutrition-
al quality has been a subject of research and existing
evaluations suggest that the consumption of grains is
associated with long-term weight loss (sources of fi-
ber) and well-being. Grains can be incorporated in the
production of various products such as pasta, flakes,
etc,, with good sensorial and nutritional properties.

- To a significant number of people the absence of glu-
ten in their diet is extremely important. Therefore, glu-
ten free grains play an important role in their dietary
plan. Non-gluten-containing sources frequently used
in product formulation include cereals (rice, corn and
sorghum), and pseudo cereals (buckwheat, quinoa
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and amaranth). Considerable efforts have been made
in different nutrition education actions.

- Public awareness campaigns intend to change the
food component modern society focuses on. The nu-
tritional value of amaranth, quinoa, buckwheat, spelt,
khorasan wheat, einkorn wheat, etc. gives a reason to
promote them as a healthy food that makes a come-
back in modern cooking. In addition to the basic ben-
efits of grains, they help maintain optimum health due
to the phytochemicals they contain — many of which
are still being identified.
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