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CHEMICAL COMPOSITION OF CHICKPEA

Abstract

Chickpea (Cicer arietinum L.), one of the oldest cultivated plants, is grown in two main varieties: desi and kabuli. The origin of
chickpea is associated with the regions of the so-called "Fertile Crescent," covering modern territories of Turkey, Syria, Irag, and Iran.
Throughout various historical periods, chickpea has played an important role in ensuring food security as a source of protein essential for
physical endurance. In Ukraine, chickpea is not a traditional legume crop; it is cultivated in small quantities, primarily in the southern re-
gions. A review of the Register of Plant Varieties Suitable for Distribution in Ukraine of 2024 indicates 22 chickpea varieties approved for
cultivation in the country. Both varieties of chickpea — desi and kabuli — are registered in the Ukrainian register. In 2010, Ukraine imple-
mented DSTU 6019:2008 "Chickpea. Technical Conditions," which applies to chickpea seeds intended for food, feed, and export purposes. A
preliminary analysis revealed that despite the presence of certain cereal products based on chickpea grain in Ukraine, there is no official
regulation for its processing. This absence of regulation limits its widespread use as raw material for cereal enterprises. Processing is cur-
rently carried out under technical and technological instructions that often lack scientific justification, especially regarding processing re-
gimes that affect antinutritional factors and the final product quality. An important first step in studying and scientifically substantiating the
most suitable chickpea varieties and types for domestic industry is determining the chemical composition of chickpea grains, particularly for
both desi and kabuli varieties. Based on this analysis, potential directions for chickpea processing in Ukraine can be identified. During the
analysis of the chemical composition, it was determined that the desi variety of chickpea is characterized by smaller, dark seeds with a rough
texture. It is considered richer in dietary fiber and antioxidant compounds. Desi chickpea seeds contain a significant amount of protein (on
average 18-22%), making them a valuable source of plant-based protein. Carbohydrates constitute the primary component of its chemical
composition, mainly in the form of easily digestible starch. Additionally, the desi variety has a high content of dietary fiber, which supports
digestive health. An important feature of desi chickpea is the presence of phenolic compounds, particularly flavonoids and tannins, which
provide antioxidant effects and may reduce the risk of chronic diseases. The desi variety is also rich in micronutrients, including iron, zinc,
magnesium, and phosphorus, which play a crucial role in metabolic processes. On the other hand, the kabuli variety has larger, lighter seeds
with a smooth surface, making it more popular for culinary use in many regions. Its chemical composition is also rich in proteins (approxi-
mately 17-21%), but its fiber content is slightly lower compared to the desi variety. The primary carbohydrate component in kabuli chickpea
is starch as well, but its seed texture indicates a higher proportion of easily digestible elements. Furthermore, kabuli chickpea contains fewer
phenolic compounds, contributing to its milder flavor and lighter color. The kabuli variety also contains iron, magnesium, and phosphorus in
its mineral complex, though their concentrations may be slightly lower than in the desi variety. At the same time, kabuli chickpea has a high-
er content of monounsaturated fatty acids, making it beneficial for cardiovascular health. Fats in both chickpea varieties are present in small
amounts (2-6%), but their composition is diverse, primarily consisting of unsaturated fatty acids that help reduce "bad" cholesterol levels.
Chickpeas also contain vitamins from the B group (particularly Bi, Bs, etc.), essential for energy metabolism and nervous system health.
Both varieties include small amounts of vitamin E, which enhances their antioxidant potential. Thus, the desi and kabuli varieties share a
similar overall chemical composition but differ in the proportions of certain components. The desi variety stands out for its higher content of
antioxidants and dietary fiber, while the kabuli variety is noted for its larger seed size, softer texture, and ease of culinary processing. Both
varieties are valuable components of a healthy diet, offering a rich set of nutrients and beneficial properties in the production of cereals and
other food products.

Key words: chickpea, desi and kabuli varieties, food products, cereal products, chemical composition, protein content,
amino acid composition, fat content, fatty acid profile, carbohydrate complex, vitamins, macro- and microelements, antinutritional
factors.

Introduction cient Persia, where it was used not only as a food source
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Chickpea (Cicer arietinum L.) has deep histori-
cal and geographical roots that trace back to prehistoric
times. Its origin is associated wit h the regions of the so-
called "Fertile Crescent," encompassing the modern terri-
tories of Turkey, Syria, Irag, and Iran. Archaeological
studies indicate that chickpeas were cultivated as early as
7,000 years ago. Chickpea seeds have been found during
excavations of ancient Neolithic settlements, highlighting
the significance of this grain as a staple food in ancient
societies.

A significant part of chickpea's early history is
connected with Mesopotamia, where it was cultivated
alongside other essential crops such as wheat, barley, and
flax. Chickpea was a vital ingredient in the diet of an-
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but also for medicinal purposes.

In Ancient Rome, chickpea was considered both
a staple food and a symbol of prosperity. It was used to
prepare a variety of dishes, including porridges, soups,
and bread-like products. In the Muslim world, particular-
ly in Arab countries, chickpea became a key ingredient in
many dishes, such as hummus, falafel, and soups.

The expansion of the Islamic world facilitated
its further spread to North Africa, Spain, and southern
Italy. In Europe, chickpea gradually gained popularity
due to its nutritional value and versatility in cooking.
Spanish and Portuguese explorers introduced chickpeas
to Latin America, where they quickly adapted to local
conditions and became an essential component of region-
al cuisine.

http://grain-feed.ontu.edu.ua



https://doi.org/10.15673/gpmf.v24i4.2994
mailto:sotsserega@gmail.com
mailto:i.kustov1988@gmail.com
https://orcid.org/0000-0001-7590-4301

. W

3epHoBi npoaykTH i KoMOikopmu, V0I.24, 1.4 (96) / 2024

In Mexico, chickpeas are used in various dishes,
including as a base for soups and stews. In the Middle
East, chickpeas remain a cornerstone of traditional cui-
sine, and their cultivation continues over vast areas [1, 2].

Throughout history, chickpea (Cicer arietinum
L.) has played a significant role in ensuring food securi-
ty, serving as a vital source of protein essential for physi-
cal endurance. This legume was a staple in human diets
and also provided feed for livestock in many regions
across the globe.

Chickpea was introduced to Ukraine from the
countries of the Caucasus and Southwest Asia. Despite
its widespread cultivation and utilization, the develop-
ment of this crop received little attention for a long time.
It was only in the 1960s and 1970s that targeted breeding
programs for chickpea began globally, aiming to increase
yields and develop high-quality varieties for food pur-
poses.

In the modern world, chickpea is gaining popu-
larity due to its recognized nutritional value and health
benefits. Its high content of protein, fiber, vitamins, and
minerals makes it an integral part of many diets. Com-
bined with the crop’s environmental sustainability,
chickpea is becoming a crucial resource for future gener-
ations.

Global production of chickpeas (Cicer arietinum
L.) has shown consistent growth. The primary cultivation
areas for this crop are concentrated in India, the Middle
Eastern countries, North Africa, as well as arid regions of
Europe and the Americas. India is the leading producer
of chickpeas, alongside Pakistan, which not only actively
cultivates this plant but also serves as a major consumer
market.

Like other legumes, chickpeas are widely used
as a substitute for animal-based products, particularly in
developing countries, which account for about 95% of
the total chickpea consumption for food purposes. Tur-
key is the primary exporter of this crop to Asian coun-
tries.

Among leguminous crops, chickpeas rank third
in terms of cultivation area, following soybeans and
common beans, with a total area of 100,000 to 120,000
square kilometers. According to FAO data, chickpeas
occupy approximately 15% of all leguminous crop culti-
vation areas globally.

Annual production of chickpeas is around 10-11
million tons, though global demand is estimated at 12—15
million tons per year [3, 4].

Literary review

In Ukraine, chickpeas (Cicer arietinum L.) are
not a traditional legume crop and are cultivated in rela-
tively small volumes, primarily in the southern regions.
Compared to major grain crops in Ukraine, such as corn,
wheat, and barley, chickpeas can be classified as a niche
crop. However, despite their limited production, chick-
peas have significant export potential. They are exported
from Ukraine to countries such as Saudi Arabia, Paki-
stan, India, and Turkey.

The total harvest of chickpeas in Ukraine has
fluctuated widely in recent years, largely influenced by
domestic and international market demand. Production
ranged from 535.6 thousand tons in 2018 to 93.4 thou-
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sand tons in 2021 [5, 6].

According to the Register of Plant Varieties
Suitable for Distribution in Ukraine as of 2024 [7], 22
chickpea varieties are registered for cultivation in
Ukraine. The first variety, “Pam'iat’” (2002), and the
most recent, “Oktavius” (2023), highlight ongoing efforts
to expand available varieties. The majority of registered
varieties have been introduced since 2019.

The register indicates that the first varieties—
Pam'iat (2002) and Slobozhans kyi (2004)—were primari-
ly intended for fodder purposes. In contrast, varieties
such as Triumf (2005) and Budzhak (2008) are consid-
ered high-value varieties for broader uses.

The analysis of the Register [7] data shows that
the main breeding centers for working with chickpeas in
Ukraine are two key research institutions that focus on
breeding, seed science, and the implementation of new
varieties of this crop. The first is the Breeding and Genet-
ic Institute — National Center for Seed Science and Varie-
ty Research of the Ukrainian Academy of Agrarian Sci-
ences. This institution focuses on developing high-
yielding, stress-resistant varieties of agricultural crops,
particularly chickpeas. The Institute conducts in-depth
research in genetics, agronomy, and biotechnology,
which contributes to the development of this sector in
Ukraine. The second important center is the Institute of
Forage and Agriculture of Podillya, NAAS. It specializes
in the development of legume varieties that meet modern
feed base requirements, as well as improving chickpea
cultivation technologies to ensure high yields and quali-
ty. The Institute actively works on adapting the crop to
various climatic conditions, particularly to drought-prone
regions of Ukraine. Both of these centers are leading
institutions in Ukraine that contribute to expanding the
areas under chickpea cultivation, increasing its produc-
tivity and quality, which is essential for meeting the
needs of the country's agro-industrial complex.

Chickpea (Cicer arietinum L.) is classified into
four main subspecies based on its origin: Eastern, Asian,
Euro-Asian, and Mediterranean. In addition to the sub-
species, chickpeas are divided into two main varieties:
desi and kabuli. The desi variety has smaller seeds with
darker seed coats, which often range from brown to
greenish, and a rough texture. The seeds of the desi varie-
ty are usually less smooth and have an uneven surface.
Compared to the kabuli variety, it is smaller in size but
has a higher concentration of antioxidants and dietary
fibers, making it particularly beneficial for health. This
variety is a key ingredient in many dishes in India, Paki-
stan, Bangladesh, and Afghanistan, where it is used for
making curries, dals, snacks, and traditional chickpea
flour. Additionally, the desi variety is cultivated in re-
gions such as Ethiopia and East Africa, where the climat-
ic conditions are favorable for growing this drought-
resistant crop.

The kabuli variety is larger in size with a
smooth, light-colored seed coat, which is cream or beige.
It is believed that the kabuli variety originated in the
Middle East or the Mediterranean region, from where it
spread to North Africa, Southern Europe, and Latin
America. This variety is characterized by larger seeds
and a softer texture after cooking, making it ideal for
dishes such as hummus, falafel, and soups. The kabuli
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variety is also a popular choice in salads and stews due to
its mild flavor and versatility. Regions where the kabuli
variety is actively cultivated include Spain, Turkey, Mo-
rocco, Mexico, and Australia, where the climate supports
the cultivation of this chickpea variety [2, 8, 9].

In 2010, the Ukrainian Standard DSTU
6019:2008 "Chickpea Technical Conditions" [10] came
into effect, which applies to chickpea seeds intended for
food, feed, and export purposes. According to this stand-
ard, chickpeas are divided into two types. Type | refers to
food-grade chickpeas, which range in color from white to
yellow-pink. Type Il refers to feed-grade chickpeas,
which can range in color from red-brown to black. For
food-grade chickpeas, the standard sets limits on several
parameters: the protein content must be at least 20%, the
grain admixture must not exceed 2.0%, the foreign matter
must not exceed 1.0%, and the moisture content must not
exceed 14.0%. For feed-grade chickpeas, the same pa-
rameters apply but with higher tolerances: the moisture
content must not exceed 15.0%, the protein content must
be at least 19.0%, the grain admixture must not exceed
15.0%, and the foreign matter must not exceed 3.0%.

Formulation of the problem

In Ukraine, there is no official regulation for
processing chickpea grain into groats and groat-based
products. This crop, whose breeding began in a targeted
manner in our country in the 1990s, was for a long time
not considered a promising raw material for the produc-
tion of food products. However, the imperfection of ex-
isting technologies and the range of groats and groat-
based products led producers to begin paying attention to
cereal and leguminous crops that were traditionally not
considered promising for food production in our country.

To scientifically justify the processing modes
for chickpeas, it is necessary to conduct research on the
chemical composition of chickpea grain of the desi and
kabuli varieties grown in Ukraine. This requires a litera-
ture review of the chemical composition of these varie-
ties to identify their main differences and potential direc-
tions for processing into food products.

Materials and methods

The aim of the study is to conduct a literature
review of the chemical composition of chickpea seeds of
two varieties, desi and kabuli. The analysis will focus on
the mass fraction of protein, the amino acid composition,
the mass fraction of fat, the fatty acid composition, the
carbohydrate complex, vitamins, the mineral composition
of the grain, and antinutritional substances.

Results of the study and their discussion

Chickpeas are an important source of nutrients,
and the two varieties, desi and kabuli, have some differ-
ences in their chemical composition that affect their nu-
tritional value and potential applications. The chemical
composition of chickpeas includes proteins, fats, carbo-
hydrates, vitamins, and minerals, which provide the body
with essential substances for healthy functioning. J.H.
Hulse [11] established that the chemical composition of
chickpea seeds is unevenly distributed between the ana-
tomical parts of the seed. Specifically, fiber and most of
the calcium are concentrated in the seed coat, while pro-
teins and carbohydrates are found in the cotyledons, and
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the embryo contains proteins, lipids, as well as micro-
and macroelements.

Chickpea (Cicer arietinum L.) is a valuable
source of protein, which constitutes 16-24% of the seed
mass, depending on the variety, growing conditions, and
agronomic practices. The protein in chickpeas contains
all the essential amino acids, although lysine and methio-
nine are present in lower amounts, making this crop an
important component of the diet, especially for vegetari-
ans and vegans. The desi variety is characterized by a
higher protein content, ranging from 18% to 24%,
whereas the kabuli variety has a lower protein content of
16-20% [2, 12]. M.C. Saxena and K.B. Singh [13] note
that the protein complex in chickpea seeds is primarily
composed of globulins (56.6%), as well as albumins
(12.6%), glutelins (18.1%), and prolamins (2.8%).

The amino acid composition of chickpea pro-
teins from the desi and kabuli varieties is a key aspect of
their nutritional value. Both varieties have a high concen-
tration of essential amino acids such as lysine, leucine,
isoleucine, threonine, and phenylalanine, making them
important protein sources in the diet, particularly for
vegetarians and vegans. The desi variety contains higher
levels of lysine, an important amino acid for tissue
growth and repair. Lysine also supports the synthesis of
enzymes, hormones, and antibodies essential for the im-
mune system. Additionally, the desi variety exhibits an
increased concentration of tryptophan, which is a precur-
sor to serotonin and plays a role in mood regulation,
sleep, and appetite.

The kabuli variety, on the other hand, has a
more balanced amino acid profile, making its proteins
easier to digest. Kabuli chickpeas contain a higher pro-
portion of sulfur-containing amino acids, such as methi-
onine and cysteine. Methionine is required for fat metab-
olism, while cysteine is a powerful antioxidant that pro-
motes detoxification and protects cells from oxidative
stress. This characteristic makes kabuli chickpeas suita-
ble for diets aimed at maintaining healthy skin, hair, and
nails.

Both varieties of chickpeas are also rich in argi-
nine, which supports cardiovascular function, and gluta-
mine, which plays a key role in energy metabolism and
muscle recovery. However, the desi variety demonstrates
a higher concentration of valine, isoleucine, and leucine,
which are branched-chain amino acids (BCAAs). These
amino acids are especially beneficial for athletes, as they
promote muscle growth, reduce fatigue, and accelerate
recovery after physical exertion.

The content of glycine and proline, amino acids
that support collagen synthesis, is higher in the kabuli
variety, making it beneficial for joint health and connec-
tive tissue. However, the desi variety surpasses kabuli in
histidine content, which is important for hemoglobin
synthesis and the proper functioning of the nervous sys-
tem. Additionally, the desi variety has a greater amount
of aspartic and glutamic acids, which help regulate neu-
rotransmitters and improve cognitive functions [2,14,15].

The amino acid profile of chickpeas from both
varieties, desi and kabuli, is incomplete compared to an-
imal proteins, as they have limited amounts of methio-
nine and cysteine (in desi) or lysine (in kabuli). This
means that chickpeas are best consumed in combination

http://grain-feed.ontu.edu.ua
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with other protein sources, such as cereals, to provide a
complete amino acid profile. For example, pairing chick-
peas with rice or corn compensates for the amino acid
deficiencies and provides an optimal balance for the
body. The desi variety is better suited for those seeking a
high-quality protein source with an emphasis on lysine
and tryptophan, while the kabuli variety is ideal for those
who need a balanced amino acid profile with sulfur-
containing compounds. Therefore, the choice between
the desi and kabuli varieties may depend on individual
nutritional needs, lifestyle, and culinary preferences.
With their rich amino acid composition, both chickpea
varieties can be an excellent addition to the diet, support-
ing health and overall well-being.

Starch is the main storage carbohydrate in many
plants, and chickpea seeds are no exception. An im-
portant feature of chickpeas is their ability to accumulate
large amounts of starch, which, when consumed, serves
as an energy source for the body. Both the desi and kabu-
li varieties of chickpeas have different starch characteris-
tics, including the microstructure of granules, their size,
and the proportions of amylose and amylopectin. Starch
in chickpea seeds consists of two main components: am-
ylose and amylopectin. Amylose is a linear polymer of
glucose that lacks branching, while amylopectin is a
branched polymer made up of numerous branches. To-
gether, these two components form starch, which is re-
sponsible for the primary energy storage function in the
seed. Starch granules have a round or oval shape, alt-
hough this can vary depending on the specific variety. In
the desi variety, starch granules have a more heterogene-
ous microstructure, often with minor defects or cavities,
which may indicate metabolic activity processes or phe-
notypic differences in the plant. In contrast, the granules
in the kabuli variety have a more homogeneous and
smooth surface, which may suggest a more stable type of
starch in these varieties [2, 16, 17].

The size of starch granules varies between
chickpea varieties. In the desi variety, starch granules are
typically smaller, with an average diameter of around 3-5
micrometers, while in the kabuli variety, these granules
may be larger, ranging from 5 to 8 micrometers in diame-
ter. This difference in granule size is an important factor,
as it can influence the physical properties of starch, such
as its viscosity and gel-forming ability during food prep-
aration [2, 16].

There are also significant variations in the am-
ylose and amylopectin content between chickpea varie-
ties. Amylose is generally present in smaller amounts
compared to amylopectin. On average, the amylose con-
tent in chickpea starch ranges from 25% to 30%, while
amylopectin makes up the larger portion, 70-75%. How-
ever, differences between varieties can be noticeable. In
the kabuli variety, there is a tendency towards a higher
amylopectin content, which makes this variety more
prone to rapid water absorption and the formation of a
smoother paste when cooked. In contrast, the desi variety
has a slightly higher amylose content, which can lead to
the formation of a firmer and grainier texture during
cooking. This can be an important consideration when
selecting chickpea varieties for specific culinary purpos-
es, as different amylose-to-amylopectin ratios affect the
final properties of cooked dishes.
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Amylose, being a linear polymer, has a more
limited ability to form gels compared to amylopectin,
which has a branched structure that allows it to form
more complex and stable gel structures. Therefore,
chickpea varieties with a higher amylopectin content
demonstrate better starch gelation ability, which is im-
portant for products like pastes or purees, where a soft
and creamy texture is desi red. Additionally, due to the
varying amounts of amylose and amylopectin, the heat
resistance of the starch also varies. Starch with a higher
amylose content tends to better maintain its structure at
higher temperatures, making it less susceptible to gelati-
nization compared to starch with a higher amylopectin
content. This makes the starch from the desi variety more
suitable for culinary applications where excessive soften-
ing or breakdown of structures due to heat must be
avoided [2, 17, 18].

The physicochemical properties of chickpea
starch are also crucial for its nutritional value. Starch,
particularly amylose and amylopectin, are important
sources of carbohydrates, but their bioavailability and
digestibility can vary depending on the type of chickpea.
This can affect the rate of blood sugar increase after con-
suming different varieties of chickpeas. Starch with a
higher amylopectin content typically leads to faster di-
gestion, which can be beneficial in specific conditions,
such as for athletes or during high physical activity.

ILH. Han and B.K. Baik [19] highlight that
chickpea seeds contain monosaccharides like ribose, glu-
cose, galactose, and fructose, as well as disaccharides
such as sucrose and maltose, and oligosaccharides like
stachyose, raffinose, verbascose, and ciceritol.

R. Jambunathan and U. Singh [20] reported that
the average fiber content for the desi variety is between
4.9% and 10.8%, while for the kabuli variety, it ranges
from 2.2% to 4.7%.

Fat is one of the primary macronutrients in nu-
trition and an essential component of the seeds of many
plants, including chickpeas. In chickpea seeds, fats play a
crucial role as an energy reserve, but they also contribute
significantly to providing the body with essential fatty
acids that cannot be synthesized by the human body and
must be obtained through food. The fats in chickpea
seeds consist of various components, with triglycerides
being the main component. Triglycerides are made up of
glycerol molecules and three fatty acid molecules, which
can be saturated, monounsaturated, or polyunsaturated.
The types of fatty acids in chickpea fat can vary signifi-
cantly depending on the variety, which, in turn, deter-
mines their beneficial properties, such as their effect on
blood cholesterol levels and overall health [2, 21].

F.W. Sosulski and H.M. Gadan [22], in their re-
search on the lipids of chickpea seeds grown in different
countries, noted that the average lipid content in chick-
peas grown in Iraq was 5.3%, in India it was 6.6%, and
in Canada it was 7.3%.

In chickpea varieties desi and kabuli, the com-
position and proportion of fatty acids can vary signifi-
cantly. The kabuli variety generally has a slightly higher
fat content compared to the desi variety. The average fat
content in kabuli seeds is about 5-6%, while in desi
seeds, it is often lower, ranging between 4-5%. These
differences in fat content are primarily due to genetic
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characteristics, as well as the growing and storage condi-
tions of the seeds.

The molecular structure of fats in chickpea
seeds is primarily determined by the types of fatty acids
present in the triglycerides. The main fatty acids found in
chickpea seeds include oleic acid (monounsaturated),
linoleic acid (polyunsaturated), palmitic acid (saturated),
and others. Oleic acid is the predominant monounsaturat-
ed fatty acid and is found in significant amounts, espe-
cially in kabuli seeds, where its content can reach 50-
55% of the total fatty acid composition. This makes the
kabuli variety a good source of monounsaturated fatty
acids, which have a positive impact on cardiovascular
health and can help reduce levels of "bad" cholesterol in
the blood.

In contrast, the desi variety has a somewhat
higher content of polyunsaturated fatty acids, such as
linoleic acid, which is an omega-6 fatty acid. Linoleic
acid is essential for the human body as it is necessary for
the proper functioning of cell membranes, as well as for
maintaining healthy skin and immune system function.
However, it is important to note that excessive consump-
tion of omega-6 fatty acids without a balance of omega-3
can lead to inflammatory processes in the body. There-
fore, a balance between different types of fatty acids is
crucial for health.

The content of saturated fatty acids, such as
palmitic acid, in chickpea seeds is relatively low. How-
ever, these acids are also present in small quantities. Sat-
urated fatty acids are traditionally associated with an
increase in blood cholesterol levels, but in the case of
chickpeas, their amount is usually not critical to overall
health when consumed in moderation.

Regarding the microstructure of fats, it is worth
noting that they are primarily located in cellular vacuoles
in the form of oil droplets, which occupy a significant
portion of the cytoplasm. In chickpea seeds, these drop-
lets can be large or small, depending on the variety and
growing conditions. In the kabuli variety, larger fat drop-
lets are observed, which may occupy a substantial part of
the cellular structure, giving the seeds a richer, oilier tex-
ture. In the desi variety, these droplets are typically
smaller, resulting in a less pronounced oiliness.

Phospholipids are an essential component of cell
membranes and play an important role in fat metabolism
and lipid transport in the body. Although phospholipids
constitute only a small fraction of the total fat composi-
tion, their role in the nutritional value of chickpeas is no
less significant [2, 11, 23, 24].

In addition to the composition and types of fatty
acids, it is worth noting that fats in chickpea seeds pos-
sess antioxidant properties. Fats, particularly monoun-
saturated and polyunsaturated fatty acids, can help neu-
tralize free radicals in the body, reducing the risk of
chronic diseases such as cardiovascular diseases, cancer,
neurological disorders, and others. The antioxidant con-
tent in chickpea fats depends on the storage conditions
and processing of the seeds.

Vitamins are essential bioactive compounds re-
quired for the normal functioning of the body. They per-
form various functions, from supporting metabolism to
strengthening the immune system, and cannot be synthe-
sized by the body, so they must be obtained through diet.
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Vitamins in chickpea seeds are a crucial component of
their nutritional value. Depending on the chickpea varie-
ty, desi or kabuli, the vitamin composition may vary;
however, chickpeas are generally a good source of sever-
al essential vitamins, such as vitamin A, the B vitamins
(particularly B1, Bg, and By), vitamin E, and vitamin K.

Chickpea seeds contain a significant amount of
B vitamins, which are important for metabolism and en-
ergy production in the body. Among these, vitamin B9
(folic acid) is the most abundant. Folic acid plays a key
role in DNA and RNA synthesis and is critical for the
normal development of the nervous system, particularly
during pregnancy. A deficiency in folic acid can lead to
anemia and neurological issues.

Vitamin Bs (pyridoxine) is another important B
vitamin found in substantial amounts in chickpeas. Pyri-
doxine is involved in amino acid metabolism, neuro-
transmitter synthesis, and the production of red blood
cells. This is particularly important for individuals with
active lifestyles, as vitamin Bg supports the normal func-
tioning of muscles and the nervous system.

Other important B vitamins in chickpeas include
B, (thiamine) and By (riboflavin). Thiamine participates
in carbohydrate metabolism and supports normal nervous
system function. Riboflavin, in turn, is vital for maintain-
ing healthy skin, vision, and cell development. It also
contributes to the antioxidant defense processes in cells
and tissues.

Vitamin E, also present in chickpeas, is a power-
ful antioxidant. It helps reduce oxidative stress in the
body, which is crucial for protecting cells from damage
caused by free radicals. Oxidative stress is a key factor in
the development of many chronic diseases, including
cardiovascular diseases, cancer, diabetes, and more. Vit-
amin E is also essential for skin health and immune sys-
tem function, promoting wound healing and reducing
inflammation.

Vitamin A, although not found in large amounts
in chickpeas, remains important for overall health. It is
present as provitamin A (carotenoids), which can be con-
verted into its active form in the body. Vitamin A is cru-
cial for vision, skin health, and immune system support.
It helps the body combat infections and supports the
proper functioning of mucous membranes.

Additionally, chickpeas are a good source of
vitamin K, which plays a vital role in blood clotting and
bone health. Vitamin K activates proteins involved in
regulating calcium metabolism in bones and in blood
clotting processes, helping prevent excessive bleeding [2,
11, 25, 26].

Minerals are essential components of the human
diet as they ensure the proper functioning of the body,
participate in metabolic processes, support the structure
of bones and teeth, and regulate water-salt balance, acid-
base balance, and many other biological functions.
Chickpeas are a rich source of various minerals such as
potassium, magnesium, calcium, iron, phosphorus, zinc,
copper, manganese, and others, making them a valuable
dietary component for overall health.

J.H. Hulse [11] noted that the ash content of
chickpea seed coats is 2.8%, cotyledons—2.6%, embryos—
5%, and whole seeds—2.7%.

http://grain-feed.ontu.edu.ua
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One of the most important minerals in chickpeas
is potassium. Potassium is the primary intracellular cati-
on and a vital element for maintaining normal water-salt
balance in the body. It helps regulate heart rhythm, sup-
ports muscle activity, and is crucial for proper nervous
system function. The high potassium content in chick-
peas makes them beneficial for people needing cardio-
vascular support and those suffering from high blood
pressure.

Magnesium is another critical mineral found in
chickpeas, playing a central role in human metabolism.
Magnesium is required for over 300 enzymatic reactions
in the body, including protein synthesis, DNA and RNA
synthesis, and the proper functioning of the nervous and
muscular systems. It also has anti-stress properties, helps
reduce anxiety levels, and improves sleep. The signifi-
cant magnesium content in chickpeas makes them helpful
for maintaining energy levels, normalizing nervous activ-
ity, and preventing muscle cramps.

Calcium, while present in lower amounts than in
other foods like dairy products or leafy green vegetables,
is still an important mineral in chickpeas. Calcium sup-
ports the health of bones and teeth, plays a crucial role in
maintaining normal bone structure, and helps prevent
osteoporosis. Additionally, calcium is necessary for nor-
mal blood clotting, muscle activity, and the functioning
of the nervous system.

Iron is a key mineral involved in oxygen
transport in the body, as it is a component of hemoglobin
in red blood cells. It is also essential for normal metabo-
lism and energy production. Chickpeas contain signifi-
cant amounts of iron, making them a good source of this
vital mineral. As a plant-based source, the iron in chick-
peas (non-heme iron) is less bioavailable than the iron in
animal products. However, consuming chickpeas along-
side foods rich in vitamin C can enhance iron absorption.

Phosphorus is another important mineral found
in chickpeas. It plays a role in numerous biochemical
processes, including energy production (through ATP—
adenosine triphosphate) and maintaining the normal
structure of cells and tissues, such as bones and teeth.
The high phosphorus content in chickpeas supports
growth, development, and metabolic processes.

Zinc and copper are additional essential trace el-
ements in chickpeas. These minerals are key participants
in various enzymatic processes, promote immune system
function, and aid in protein synthesis and collagen for-
mation. Zinc is particularly important for wound healing,
skin health, and reproductive function. Copper, on the
other hand, is vital for the proper functioning of the
nervous and circulatory systems and contributes to anti-
oxidant defense mechanisms.

Manganese, although required in very small
amounts, is present in chickpeas and plays a crucial role
in carbohydrate and lipid metabolism and the normal
functioning of bones and connective tissues.

Other minerals, such as sodium, selenium, and
iodine, are present in smaller amounts but still play es-
sential roles in maintaining physiological functions. Se-
lenium, for example, is a potent antioxidant that helps
protect cells from free radical damage, potentially pre-
venting the development of many chronic diseases [2, 11,
27].

28

Antinutritional substances in legume crops are
complex biological compounds found in various legume
plants, which can potentially harm human and animal
health. These substances vary in form, origin, and prop-
erties, often exhibiting toxic, antinutritional, or other
undesi rable effects on the body. They encompass a wide
range of compounds that, under specific conditions, may
suppress beneficial biological activity, limit nutrient ab-
sorption, or even cause toxic reactions. Due to their po-
tential toxicity, the presence of antinutritional substances
in legumes requires careful monitoring and processing.
Effective methods for reducing their levels include soak-
ing, heat treatment, sprouting, and fermentation, which
significantly lower toxicity and enhance the nutritional
value of legumes. Despite their potential negative effects,
small doses of some antinutritional substances can have
beneficial properties, such as anti-inflammatory, antioxi-
dant, or antimicrobial effects, making them valuable for
health when used appropriately.

In chickpeas, particularly the desi and kabuli va-
rieties, antinutritional substances naturally present can
influence nutrient bioavailability and digestion. These
include phytates, protease inhibitors, saponins, tannins,
and lectins, which are common in legume crops. The
concentration and effects of these compounds vary de-
pending on the chickpea variety and processing methods.
For instance, desi chickpeas have higher phytate levels
than kabuli, which can bind essential minerals such as
iron, zinc, and calcium, forming insoluble complexes that
reduce bioavailability. Processing techniques like fer-
mentation, sprouting, or heat treatment can significantly
reduce phytate content, improving nutrient accessibility.

Protease inhibitors in desi chickpeas may im-
pede protein digestion by blocking digestive enzymes
such as trypsin and chymotrypsin, but they degrade dur-
ing thermal processing, such as cooking or frying. In
comparison, kabuli chickpeas contain lower levels of
protease inhibitors, making their proteins more digestible
in raw or minimally processed forms. Tannins, primarily
found in the darker and thicker seed coats of desi chick-
peas, can affect taste by imparting bitterness and forming
insoluble complexes with proteins, reducing nutrient ab-
sorption. However, kabuli chickpeas, with thinner, light-
er seed coats, contain significantly lower tannin levels,
resulting in a milder flavor and better nutrient bioavaila-
bility.

Saponins, found in both desi and kabuli chick-
peas, are slightly more concentrated in the desi variety.
While they may impart bitterness and produce foam dur-
ing cooking, saponins exhibit antioxidant properties and
contribute to the prevention of chronic diseases, such as
cardiovascular conditions, by lowering blood cholesterol
levels. Lectins, present in both varieties, are typically
more abundant in desi chickpeas and can bind carbohy-
drates on intestinal cell surfaces, causing irritation and
reducing digestive efficiency. High lectin levels may also
trigger immune responses or allergic reactions in sensi-
tive individuals. However, heat processing significantly
reduces lectin activity, making chickpeas safer for con-
sumption.

Despite the presence of antinutritional substanc-
es, the desi and kabuli chickpea varieties have significant
potential for high nutritional value due to processing
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methods that minimize their impact. Processes such as
soaking, sprouting, fermentation, and thorough thermal
treatment effectively reduce antinutritional compounds.
For example, sprouting decreases the concentration of
phytates and protease inhibitors, enhancing the bioavail-
ability of minerals and proteins. Soaking in water lowers
the levels of tannins and saponins, while cooking effec-
tively deactivates lectins and protease inhibitors. These
processes make chickpeas more suitable for consumption
while preserving their high nutritional value.

Thus, desi chickpeas, with their higher content
of antinutritional substances, may require longer pro-
cessing than kabuli to ensure optimal digestibility. How-
ever, this also makes them a richer source of antioxidants
found in their seed coat. On the other hand, kabuli chick-
peas, with lower levels of antinutritional compounds, are
simpler to prepare and better suited for dishes with a
smooth texture, such as hummus or creamy soups. Un-
derstanding these characteristics allows for better selec-
tion between chickpea varieties based on culinary prefer-
ences and dietary priorities.

Conclusions

Based on the analysis, it can be noted that the
desi variety of chickpeas contains higher levels of pro-
teins, fiber, and phenolic compounds, which contribute to
its darker color and greater antioxidant activity. In con-
trast, the kabuli variety is characterized by higher starch
and fat content, as well as a lighter color and a softer
texture.

Antinutritional substances such as phytates, pro-
tease inhibitors, and tannins are more prevalent in the
desi variety, making it less digestible without prior pro-
cessing, such as soaking or thermal treatment. In the
kabuli variety, these compounds are present in smaller
quantities, making it easier to digest and thus more popu-
lar for direct consumption.

Both chickpea varieties are valuable sources of
nutrients. Despite the presence of certain antinutritional
compounds, their chemical composition makes them a
potentially valuable raw material for the Ukrainian grain
industry. They could serve as a basis for developing a
wide range of food products beneficial to human health.
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OCOBJIMBOCTI XIMIYHOI'O CKJVIAAY HYTY

Anomauin

Hym (Cicer arietinum L.), 00Ha 3 HAUOABHIWUX KYIbIMYPHUX POCTIUH, GUPOUYEMbCI Y 080X OCHOGHUX PIZHO8UOAX — desi ma
kabuli. Iloxooxcenuss Hymy nog'szane 3 pecionamu max 36anoco "Poodiouoco niemicsays”, wo oxonmooms cyuacui mepumopii Typeu-
yunu, Cupii, Ipaxy, Ipany. B pizni icmopuuni nepioou Hym 6idicpasas 8axciugy pois y 3abe3neyenti xapuogoi besnexu, ocKitbku 6ys
Oorcepenom 0inkie, HeoOXionux onsa isuunoi eumpueanocmi. B Ykpaini nym ne € mpaouyitinoro 3epHo60606010 Kyabmypoio tio2o
BUPOWYIOMD ) HEGETUKUX KITbKOCMAX NEPEBANHCHO 8 Nig0eHHUX pezionax. Pozenanyswu oani Peecmpy copmie pocaun npudamuux ons
nowupentsa 6 Yxpaini cmanom na 2024 pix moowcna eiomimumu 21 copm Hymy axuil modxcra supowyeamu 8 Yxpaini. B 2010 poyi
Yrpaini nabye yunnocmi JJICTY 6019:2008 «Hym Texniuni ymogu.» skuti ROWUPIOEMbCSA HA HACIHHA HYMY NPU3HaueHe 071 6UKOPU-
CIMAHHS HA NPOO0BONILYL MA KOPMOGI | ekcnopmui nompebu. B xo0i ananizy ocobausocmeii XiMiuHo20 CK1a0y GU3HAYEHO WO PIZHOBUO
desi GuUpI3HACMbCA MEHWUMU, MEMHUMU HACIHHAMU 3 2pyboio mexcmypolo. Bin esasicacmocs Oinbw bacamum Ha xap4osi 6010KHA
ma awmuoxcudanmui cnoiyku. Hacinns desi micmume 3uauny xinvkicme 6i1kie (v cepeonvomy 18-22%), wo pobums tio2o yinHum
0oicepenom pocaunHozo binka. Byenesoou cmanosnams 0CHOSBHY YACMUHY XIMIUHO20 CKIAOY, NEPEBAdNCHO y (POPpMI KPOXMATIO, AKULL
Jeeko 3aceoremuvca. Kpim moeo, y desi gucokuil emicm Xapuo8ux 80J10KOH, AKI Cnpusioms 300po8 1o mpagHoi cucmemu. Bascnusum
ACNEeKmMoM € NPUCYMHICIb (PeHOTbHUX CHONYK, 30Kpema (rasonoidie i maHinie, wo 3ade3neuyioms aHmuoKCUOaGHMHUL eghexm i
MOACYMb CHPUAMU 3HUNCEHHIO PUSUKY XPOHIYHUX 3axeoptosanb. Desi maxooc bazamuil Ha MiKpoereMeHmu, BKI0UAUU 3ai30,
YuHK, Mazhii i ocghop, sKi idiepaioms 6adxicaugy poiv y memaboniunux npoyecax. Kabuli, 3 inwoeo 60y, mac 6inowii, ceimuiuti
HACIHHS 3 21AOKOI0 NOGEPXHEIO, WO podumb 1020 Ginbil RONYIAPHUM Ol KYIIHAPHO20 SUKOPUCMAHHs Y Gazambox pezionax. Hozo
XIMIuHUL cKIa0 medic 6azamuii Ha 6inku (6ausvko 17-21%), ane emicm xapuoeux 6010KOH MPOXU HUNCHULL NOPieHAHO 3 desi. OcHos-
Ha yacmka 8yene6ooie y kabuli maxooic npedcmagiena kpoxmanem, aie mekCmypa HACIHHS 6KA3VE HA DINbULY KITbKICMb 1€2K03AC80-
f08anux xomnonenmie. Kpim moeo, kabuli xapaxmepuszyemuvcs HUMCUUM 6MICTNIOM (DEHOTLHUX CNOTYK, WO 00YMOBIIOE 11020 M 'AKUULL
cmax ma ceimaiwutl koaip. Y cknaoi minepanie kabuli meoic npucymui 3anizo, maeniii i ¢pocghop, xoua iXHa KoHyeHmpayis mogxce
6ymu mpoxu Hudxcuoio, Hixe y desi. Y moil sice uac yeil pisHo8UO Mae Oiibe 8MICIY MOHOHEHACUYEHUX HCUPHUX KUCTOM, WO PO-
bumu 11020 KopucHum 015 cepyeso-cyounnoi cucmemu. Kupu 6 obox piznosudax nymy npucymui 6 negenuxiti kinbkocmi (2-6%), ane
XMl CKIAO PIBHOMAHIMHUIL: Ye HAcCamMnepeo HEeHACUYEHT HCUPHI KUCIOMU, KL CPUSIIOMb 3HUNCEHHIO pieHs "nocanoeo” xonecmepu-
Hy. Bimaminnuii cknao nymy exnouae ¢imaminu epynu B (3oxkpema B1, Be i ghonam), sxi HeoOXioni ons enepeemuuno2o oOMiny ma
300p08’si Hepgoeoi cucmemu. O6UOBA PI3ZHOBUOU MAKOIC MICMAMb HeBeAUKI KITbKocmi eimaminy E, wjo nocunoe aHmuokcuoanmmuii
nomenyian. Takum wunom, piznosuou desi ma kabuli maromes nodibnuil 3a2anvrull XiMiYHULL CKIAO, alle 8iOPI3HAIOMbCA RPONOPYIAMU
oKkpemux Komnonenmis. Desi 6u0inaemvpcs uyuM eMIiCMOM AHMUOKCUOAHMIB | Xapuo8ux 80JI0KOH, modi ax kabuli eioomuil ceoimu
OinbUUMU PO3MIPAMU HACIHHA, M AKIUWOIO MEKCIMYPOoIo Ma fe2Kicmio KyainapHoi 06pobku. O6uosa pizHoeuou € yiHHUMU CKIa008UMU
300P06020 XAPYYBAHHS, NPONOHYIOUU bazamuil HAOID NOJNCUBHUX PEYOBUH | KOPUCHUX 1ACMUBOCHEl NPU GUPOOHUYMET KPYN SHUX
Ma IHWUX Xapuoeux npooyKmie.

Kurouosi cioBa: HyT, copru desi Ta kabuli, xap4osi npoaykTu, kpyn'sni npoaykru, Ximiunuii ckjiaa, Bmict 0inka,
aMiHOKHMCJIOTHHUIi CKJIaJ, BMICT KHPY, ’KHPHOKUCIOTHUII NPoQijb, BYyrieBOIHMIl KOMILIEKC, BITAMiHM, MaKpo- Ta MiKpoeJe-
MEHTH, AaHTHHYTPUTHBHI (aKTOPH.
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