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PROMISING LENTIL VARIETIES FOR
THE PRODUCTION OF SNACK PRODUCTS
IN UKRAINE

Abstract

This article presents the results of a comprehensive study of agronomic and technological characteristics of eleven
food-grade lentil cultivars registered in the State Register of Plant Varieties of Ukraine, with the aim of assessing their poten-
tial for use in the production of plant-based snack products. In the context of the growing demand for high-protein and natu-
ral foods, interest in locally cultivated legumes, particularly lentils, as a functional ingredient in snack technologies is in-
creasing. The cultivars were compared according to four key criteria: yield, vegetation period duration, protein content, and
drought tolerance level. Data were obtained from the archives of the “Sort” information and reference system and official
varietal descriptors. The results revealed significant variability among cultivars across all parameters. The highest values in
terms of overall agronomic and technological suitability were demonstrated by cultivars Yes Maximum, Blondie, and SNIM
18, which combine high yield (up to 2.81 t/ha), elevated protein content (up to 29.5%), high drought resistance (8 points), and
short or moderate vegetation periods. These characteristics are critical for the industrial application of lentils in extrusion or
baking processes, as they determine the economic viability of production, texture stability, water retention, and nutritional
density of the final product. The article discusses the relationship between raw material quality and finished product proper-
ties, using the example of low-end and premium extruded snack products made from corn, cereals, and legumes. This compar-
ison emphasizes the importance of both varietal traits and post-harvest processing technologies. The study also outlines future
research directions, including the examination of nutrient profiles in the leading cultivars, particularly fiber, iron, zinc, folic
acid, and antinutritional compounds (such as phytates and tannins), as well as the effects of germination, fermentation, and
extrusion on their chemical composition and nutrient bioavailability. The presented results provide a solid foundation for the
development of innovative lentil-based snack technologies adapted to the Ukrainian market, combining high nutritional value,
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stable quality, and cost-effective production.
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technology.

Introduction

In recent years, there has been a growing inter-
est in developing food products based on plant raw mate-
rials, especially in the segment of snack foods. Lentils
(Lens culinaris Medik.) are considered one of the most
promising raw materials for this purpose due to their high
nutritional value, including significant protein content,
dietary fiber, vitamins, minerals, and bioactive com-
pounds. Lentils are also an important source of plant-
based protein, which is especially relevant in the context
of healthy and functional food trends, as well as for con-
sumers who adhere to vegetarian or vegan diets [1,2].

The global snack industry increasingly focuses
on expanding the assortment of products with improved
nutritional properties [3,4]. Among plant-based raw ma-
terials, lentils stand out for their favorable amino acid
composition and high adaptability to various technologi-
cal processes. However, lentil cultivars differ significant-
ly in morphological and physicochemical characteristics,
which directly affect the technological suitability and
sensory qualities of the final snack products.

Ukraine cultivates several lentil varieties regis-
tered in the State Register of Plant Varieties Suitable for
Distribution. These varieties differ in agronomic and
biochemical indicators such as yield, drought resistance,
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protein content, and growing season duration. Such char-
acteristics are critically important for selecting the most
suitable raw material for the production of high-quality
and economically feasible snack products.

Despite the significant number of studies focus-
ing on the general properties of lentils, there is a lack of
comprehensive research dedicated to evaluating specific
Ukrainian cultivars in terms of their potential for pro-
cessing into snack foods. Therefore, systematic analysis
of the morphological and biochemical characteristics of
local lentil varieties is necessary to determine their poten-
tial in snack technology.

This study aims to identify the most promising
Ukrainian lentil cultivars by comparing their agronomic
and biochemical characteristics with respect to their suit-
ability for snack production, particularly using extrusion
technology. Future stages of the research will include the
evaluation of technological processing methods such as
germination, fermentation, and extrusion to enhance the
nutritional value and reduce the content of anti-
nutritional compounds such as phytic acid and tannins.

Literature Review
Among the leguminous crops widely cultivated

in Ukraine, lentils can be classified as valuable agricul-
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tural crops due to their high nutritional and biological
value, not only because of their significant plant protein
content but also because of their cultivation characteris-
tics [5]. It has been established that the Ukrainian varie-
ties Luhanchanka, Dniprovska 3, and Krasnohradska 49
differ in terms of valuable protein composition and the
presence of compounds that are easily digested by the
human body. The content of alkaline and alcohol-soluble
protein fractions in these varieties is minimal and be-
comes almost undetectable after germination.

Researchers [6] studied six lentil genotypes (Al-
tintoprak, Cagil, Meyveci, Seyran, Sultan, Yerli Kirmizi)
certified in Turkey. The results showed that the Meyveci
genotype is most suitable for increasing the protein con-
tent in finished products. In terms of essential amino ac-
ids (methionine and tryptophan), the genotypes Cagil and
Altintoprak demonstrated the best results for improving
the nutritional profile of food products.

In the study [7], the phytochemical composition
and secondary metabolites of lentils (Lens culinaris)
were analyzed to compare their antioxidant activity de-
pending on seed color. Three types of lentils were select-
ed: whole French green, whole red, and whole green. The
results showed a clear separation of metabolites by type.
Moreover, lentils exhibited different antioxidant activi-
ties depending on color: French green and green lentils,
with higher levels of phytochemicals, had greater antiox-
idant activity than red lentils, which contained fewer
such compounds.

In another study [8], 34 samples of Pardina len-
tils from different production zones in Spain were ana-
lyzed. While the nutritional parameters showed insignifi-
cant differences, the composition of phenolic compounds
varied significantly among samples, affecting their func-
tional food properties.

Study [9] investigated the genetic variability of
iron (Fe) and zinc (Zn) content in 96 lentil genotypes
grown in India over two years, as well as the effect of
genotype-by-environment interaction. A high level of
variability was revealed: Fe content ranged from 71.3 to
126.2 mg/kg, and Zn content ranged from 40.1 to 63.6
mg/kg.

In paper [10], the composition, pasting, and
thermal properties of eleven green pea varieties, five yel-
low pea varieties, and six lentil varieties (Avondale,
Brewer, Pardina, Richlea, Sunrise Red, Shasta Yellow)
were examined. The authors emphasized that peas and
lentils are often marketed by combining different varie-
ties into groups by color and seed size. However, the
study showed significant differences in chemical compo-
sition, pasting behavior, and thermal properties between
individual varieties. This highlights the relevance of us-
ing specific varieties for defined food purposes and
achieving the desired functional properties in the final
product.

It is important to note that most of the men-
tioned studies focus on lentil varieties cultivated outside
Ukraine. Since the subject of our study is specifically
registered Ukrainian varieties, further analysis is based
solely on the varieties listed in the State Register of Plant
Varieties Suitable for Distribution in Ukraine. This ap-
proach allows focusing on the practical potential of al-
ready available domestic raw materials.
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The analysis of the reviewed studies indicates
considerable variability in morphological, physicochemi-
cal, and technological characteristics among different
lentil varieties. Certain varieties have been found to pos-
sess higher protein content, superior amino acid profiles,
enhanced antioxidant activity, or optimal technological
processing properties. However, despite the existing data,
a systematic approach to selecting the most suitable lentil
varieties for snack production has not yet been developed
[11].

Currently, there is a lack of research on which
specific Ukrainian-grown varieties can ensure optimal
sensory, nutritional, and technological characteristics of
finished products. The absence of a comprehensive anal-
ysis of species and varietal diversity of lentils in the con-
text of their application in the snack food industry high-
lights the scientific and practical relevance of further
research in this direction.

Formulation of the Problem

In recent years, the food industry has demon-
strated growing interest in expanding the assortment of
plant-based snack products, especially those based on
legumes. Lentils (Lens culinaris Medik.) are considered
one of the most promising raw materials for this purpose,
due to their high nutritional and biological value, rich
protein content, and the presence of vitamins, minerals,
and bioactive compounds. However, lentil varieties differ
significantly in terms of their morphological, chemical,
and technological characteristics, which directly affect
the quality, nutritional properties, and functional behav-
ior of the final product.

Despite numerous studies investigating the gen-
eral characteristics of lentils, there is still a lack of sys-
tematic research focused on identifying the most suitable
lentil varieties for specific technological processes—
particularly for snack production. Moreover, most scien-
tific data refer to varieties cultivated abroad, while the
practical use of lentils for food production in Ukraine
requires analysis of local genetic resources.

Considering these challenges, this study aims to
evaluate and compare lentil varieties officially registered
and cultivated in Ukraine based on key agronomic and
technological criteria: yield, duration of the vegetation
period, protein content, and drought resistance. The re-
search identifies the most promising varieties for the pro-
duction of plant-based snacks and lays the foundation for
subsequent studies aimed at optimizing their processing,
including methods such as germination, extrusion, and
fermentation. The main objectives of this study are:

e To assess the agronomic indicators of registered
Ukrainian lentil varieties;

e To compare selected varieties by their protein
content, yield, drought tolerance, and vegetation period,

e To determine which varieties are most suitable

for plant-based snack production based on functional and
nutritional potential;
To outline the future direction of research con-
cerning the chemical composition and technological pro-
cessing of the selected varieties for the reduction of anti-
nutritional compounds and improvement of final product
quality.
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Materials and Methods

The study utilized data from the State Register
of Plant Varieties Suitable for Distribution in Ukraine, as
well as official information from the "Sort" Information
and Reference System. A total of 11 varieties of food
lentils registered in Ukraine were analyzed: Antonina,
Blondie, Harry, Darinka, ES Maximum, Zelevyr, Linza,
RED, Serpanok, SNIM 18, and Khryzolit. The following
agronomic and chemical-technological indicators were
evaluated for each variety:

e yield (t/ha),

e  vegetation period duration (days),

e protein content (%),

e drought resistance (on a 9-point scale).

These indicators were selected as key criteria for
assessing the suitability of lentil varieties for use in snack
food production.

The data analysis was conducted using compara-
tive analysis methods with the construction of tables and
bar charts, which allowed for a visual comparison of the
varieties by each criterion. Statistical processing and vis-
ualization were performed using Microsoft Excel and
Google Sheets.

Among the selected criteria, special attention
was given to those directly affecting the quality of the
final product — raw materials for snacks produced by
extrusion or baking (crackers). In particular, the study
focused on indicators such as high protein content (to
increase nutritional value), stable yield (economic feasi-
bility), early maturity (faster production cycles), and
drought resistance (reliability of cultivation under chang-
ing climate conditions).

To form a foundation for further technological
improvement, the selected varieties will be used in the
next stage of experimental research to study the effects of
technological treatments (particularly sprouting) on their
chemical composition and levels of antinutritional com-
pounds.

Results of the Study and Their Discussion

The quality of the final snack product is largely
determined by the quality of the raw material. Regardless
of whether the source is legumes, cereals, vegetable
powders, or extruded starch blends, the chemical compo-
sition, degree of processing, and functional properties of
the raw material—such as protein and fiber content, gel-
ling and water-holding capacity, and thermal stability—
directly affect the texture, taste, and nutritional value of
the finished snack. For example, in the segment of ex-
truded corn snacks, lower-priced prod-

or baking—making the selection of a suitable variety
critically important for achieving consistent product qual-
ity and market positioning within a given segment.

According to the State Register of Plant Varie-
ties Suitable for Distribution in Ukraine [12], 11 varieties
of food-grade lentils are currently registered. Each of
these varieties possesses unique morphological, agro-
nomic, and technological characteristics that may deter-
mine their efficiency under different cultivation condi-
tions and during processing into snack products. This
section provides a detailed review of the key varieties
relevant for snack production and compares them based
on characteristics that influence their potential for use in
food manufacturing.

Using data from the archives of the “Sort” In-
formation and Reference System [13], a comparative
analysis was conducted for the lentil varieties registered
in Ukraine. The evaluation was based on four key crite-
ria: yield, vegetation period duration, protein content, and
drought resistance. This system provides comprehensive
information about each variety, enabling a thorough as-
sessment of their strengths and weaknesses in the context
of potential application in snack production.

Comparing the varieties based on these indica-
tors allows for the selection of optimal candidates for
further use in technological processes, taking into ac-
count not only specific production requirements but also
cultivation conditions and regional climate factors.

High yield is a critical characteristic when se-
lecting a variety for commercial cultivation and subse-
quent use in snack manufacturing. The greater the yield
per hectare, the lower the raw material cost, making pro-
duction economically viable [14]. Figure 1 presents a
comparative analysis of the yield of different lentil varie-
ties, providing a visual overview of their productivity.

The highest yield was recorded for the variety
ES Maximum (2.81 t/ha), making it the most promising
in this category. Good results were also demonstrated by
the varieties Blondi (2.60 t/ha), SNIM 18 (2.60 t/ha),
Serpanok (2.43 t/ha), and RED (2.41 t/ha). The lowest
yield was shown by the variety Linza (1.74 t/ha), which
may complicate its use in production.

The ripening period affects the turnover speed
of raw materials and their availability for production. The
shorter the vegetation period, the faster the harvest can be
obtained and processed. It also helps to reduce risks as-
sociated with unfavorable weather conditions. Figure 2
presents a comparative analysis of the vegetation dura-
tion of different lentil varieties, allowing for an assess-
ment of their suitability for fast production cycles.
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materials with low nutritional value 250 2.60 - 281 241243 2.60
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Fig. 1. Yield (t/ha) of food lentil varieties registered in Ukraine
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Fig. 4. Drought tolerance of food lentil varieties
registered in Ukraine

The shortest vegetation period was recorded for
the ES Maximum variety (65 days), allowing for a signif-
icantly earlier harvest compared to other varieties. The
longest period (93 days) was observed in the Blondi and
SNIM 18 varieties, which may increase the risk of crop
loss due to climate variability.

Since lentils are used as a raw material for snack
production, their protein composition is of crucial im-

© “3epHOBi poaykTH i KOMOiKopMu™”, 2025

portance. A high protein content

increases the nutritional value of the

product, making it attractive to con-
81,00 sumers seeking healthy alternatives
to traditional snacks. Protein is an
essential component of a balanced
diet, especially
for individuals following vegetarian
or vegan lifestyles. Moreover, high
protein content contributes to better
functional properties of the raw ma-
terial, such as structural stability and
water-holding capacity, which are
important for forming a high-quality
end product.

Figure 3 presents a compar-
ison of protein content in different
lentil varieties, allowing identifica-
tion of the most promising options
for the production of high-protein
snacks. Selecting varieties with the
highest protein content can positive-
ly influence not only the nutritional
value of the final product but also its
competitiveness in the functional
food market.

The ES Maximum variety
leads in protein content (29.50%),
making it the most valuable for
high-protein snack production. High
protein levels were also observed in
the Blondi (28.00%), SNIM 18
(28.00%), and Harri (27.50%) varie-
ties. The lowest protein content was
recorded in the Antonina variety
(23.40%).

In addition to protein con-
tent, promising directions for further
research include the analysis of oth-
er important nutrients in the leading varieties (ES Maxi-
mum, Blondi, SNIM 18). In particular, it is essential to
assess the concentration of dietary fiber, iron, zinc, folic
acid, and anti-nutritional compounds (e.g., phytates, tan-
nins), which significantly affect the bioavailability of
nutrients in snack products.

Drought resistance is one of the key factors in
selecting lentil varieties for industrial snack production,
as it determines the plants’ ability to withstand adverse
climatic conditions without significant yield reduction. In
the context of global climate change, with increasingly
frequent droughts, selecting varieties with high drought
tolerance ensures yield stability and production predicta-
bility [15].

Varieties with a high level of drought tolerance
(rated 7-9 points) tend to have more developed root sys-
tems, enabling more efficient use of available moisture.
This not only ensures stable yield formation but also re-
duces the risk of crop loss due to unfavorable weather.
Furthermore, such varieties require less supplemental
irrigation, reducing cultivation costs and making produc-
tion more economically viable.

Figure 4 presents a comparison of drought toler-
ance among various lentil varieties, helping identify the

25.00 30.00
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most adaptable options for cultivation in regions with
inconsistent rainfall. Using drought-tolerant varieties
reduces dependency on natural conditions and ensures a
stable supply of raw materials for snack production.

The highest drought tolerance score (8 points)
was observed in the Blondi, Darynka, RED, Serpanok,
SNIM 18, and Khryzolit varieties, making them more
resilient to extreme growing conditions. Other varieties
demonstrated a drought tolerance score of 7 points,
which is also a good indicator, though slightly lower
compared to the leading varieties.

Conclusion

As a result of the study, 11 food lentil varieties
registered in Ukraine were compared according to key
agronomic and technological criteria: yield, vegetation
period, protein content, and drought tolerance. These

ising for use in the production of plant-based snacks,
especially those obtained by extrusion or baking.

It was also found that high-protein lentils with
short vegetation periods and stable drought tolerance
ensure not only better nutritional profiles but also greater
technological stability and process efficiency. The selec-
tion of such varieties contributes to the creation of eco-
nomically viable and functionally valuable snack prod-
ucts with high consumer appeal. Based on the results
obtained, the following areas of further research are pro-
posed:

e Detailed study of the nutritional profiles (fiber,
iron, zinc, folate, anti-nutritional factors) of the most
promising varieties;

e Assessment of the effect of technological treat-
ments (sprouting, fermentation, extrusion) on the chemi-
cal composition and bioavailability of nutrients;

indicators were selected due to their direct impact on the
efficiency and economic feasibility of raw material pro-
duction for the snack food industry.

The analysis revealed that the varieties ES Max-
imum, Blondi, and SNIM 18 demonstrated the best com-
bination of high yield (over 2.6 t/ha), high protein con-
tent (28.0-29.5%), and technological suitability due to a
balanced vegetation period and satisfactory drought re-
sistance. These characteristics make them the most prom-

e Development of a targeted technology for pro-
ducing snacks from selected lentil varieties with opti-
mized organoleptic and nutritional characteristics.

These investigations will serve as the basis for
creating innovative plant-based snacks that combine high
protein value, sustainability of raw material production,
and consumer-oriented functional properties.
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NEPCIIEKTUBHI COPTHU COYEBUII
JIJI1 BAPOBHUIITBA CHEKOBHUX ITPOJAYKTIB B YKPAIHI

Anomauis

Y cmammi npedocmasneno pezynibmamu KOMNIEKCHO20 OOCHIONCEHHS ASPOHOMIYHUX | MEXHONO2IUHUX XaApAKMepucmux
00UHAOYAMU COPMIB XAPUOBOI couesuyi, 3apeccmposanux y JlepaxcasHomy peccmpi copmie pociun VYKpaiuu, 3 Memorw 6u3Ha4eHHs
iXHb02O nomenyiany 01 6UKOPUCMAKHS Y 8UPOOHUYMBE CHEKOB0T NPOOYKYIT Ha OCHOBI POCIUNHHOT cuposunu. Bpaxosyrouu akmyansb-
HICMb 300P08020 XAPUYEAHHS, NONUM HA BUCOKOOLIKOGI Ma HAMYPALbHi NPOOYKMU, 3p0Cmac iHmepec 00 UKOPUCTIAHHA TOKATbHUX
60006UX KYIbMYP, 30KpeMa couesuyi, ik GYHKYIOHATbHO20 [HePedIEHmMA 8 MEXHON0IAX BU2OMOGIeHHs CHeKI8. [Ipogedeno nopigHsH-
HSL COPMIB 30 YOMUPMA KIIOYOBUMU KPUMEPIAMU. YPOXUCAUHICTID, MPUBATICNG 8e2eMayiliHo2o nepiody, emicm OLIKaA ma pieeHb nocy-
xocmitikocmi. [lani ompumano 3 apxieis ingpopmayitino-008ioxkoeoi cucmemu « Copmy ma oiyitinux oxcepen wyyo0o copmosux xapa-
Kmepucmux. Y peynomami 6Cmano6ieHo Cymmesy pizHuylo Mije copmamu 3a 6cima nokasHukamu. Haikpawyi snauenns 3a CyKynti-
cmio docnioxcysanux napamempis npooemoncmpyeéanu copmu €C Maxcumym, bnonoi ma CHIM 18, saxi maroms navsuwy eposicati-
Hicmo (00 2,81 m/ea), niosuwenuii émicm 6inka (0o 29,5 %), sucoky nocyxocmiikicms (8 b6anie) ma kopomkuii abo ROMIpHULL ece-
mayiunul nepiod. Taki xapakmepucmuxu € KpumuyHo 8axCIueuUMuy 0Jia NPOMUCTI08020 BUKOPUCAHHS COUeBUYT 8 MEXHOIOZIAX eKC-
mpy3ii abo euUNIKaHHs, OCKIIbKU GUSHAYAIOMb eKOHOMIYHY OOYLIbHICMb GUPOOHUYMEA, CMABLIbHICIb MEKCMYPU, 801020VMPUMYIOUY
30amHuicmes ma Xapyogy wiibHicmv KiHyesux npooykmis. Po32niaHymo 83aemo38 A30K MidiC AKICIIO CUPOSUHU MdA 81ACTNUE0CAMU
20MOBUX CHEKIB, HA NPUKLAOL NOPIGHAHHS OCWeGUX Ma NPEMIAIbHUX 3DA3KIE eKCmpPy0o8anol npoO0yKyii 3 KyKypyosu, 3epHosux i 60-
6086ux. L{e 00360110 NIOKpECIUMU 8AHCIUBICIND He JULLe COPMOBUX 0COOIUBOCHell, a Ul NOOAILULOL EeXHOI02IUHOT 00POOKU CUPOBU-
nu. Takooic okpecieno nepcnekmueu HacmynHux emanié O0CIIONCeHHs. GUBHEHHS HYMPICHMHO20 CKAA0Y i0iOpaHux copmis, ananiz
eMicmy KAImMKOGUHUY, MiHepanie (3ani3d, YuHKY), (oniceoi Kuciomu ma aHmuno#CUGHUX pedosut (himamis, mawninia), a maxoic oyi-
HKA 6NIUBY NPOPOWYEAHHS, hepmenmayii ma excmpy3ii Ha 6i000CMYNHICMb NONCUBHUX KOMINOHEHMIE. 3anponoHo6ani pe3yivmamu
CMBOPIoIONb OCHOBY 015 PO3POOKU THHOBAYIUHOI MeXHON02TT 6UPOOHUYMEA CHEKI8 13 coueduyi, A0anmo8anoi 0o yMo8 YKpaiHCbKkoeo
PUHKY, W0 003801UMb NOEOHAMU GUCOKY XAPUOBY YIHHICMb, CMAOIIbHY SKICMb Ma 00OCMYNHY cobieapmicms.

Kniouosi ci10Ba: coueBuIs, COPTH, CHEKOBA NPOAYKLisl, AHTUIIOKMBHI PpeYOBHHM, 310POBE XapuyBAHHS, TEXHOJIOTis1
BHPOOHUITBA CHEKIB.
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ANALYSIS OF EXISTING TECHNOLOGIES FOR
SECONDARY PROCESSING OF GRAIN RAW
MATERIALS IN BEER PRODUCTION
Abstract

The article reviews and systematizes the main modern technologies for the secondary processing of grain residues
generated during beer production. The main attention is paid to brewer's grains as the most massive by-product of brewing.
Traditional and innovative approaches to its storage, stabilization, drying, fermentation, bioprocessing, and use in various
sectors, including feed production, food industry, bioenergy, and biotechnology, are analyzed. It is shown that the most com-
mon use of brewer's grains is in the production of animal feed due to the high content of crude protein, fiber, minerals, and
essential amino acids. The article discusses in detail the technologies for drying brewer's grains, which allow to increase their

26


https://doi.org/10.15673/gpmf.v25i3.3202
https://doi.org/10.15673/gpmf.v25i3.3202
mailto:telegenko@ukr.net
https://orcid.org/0000-0001-6675-2625
mailto:dubyna.matas@gmail.com
https://orcid.org/0000-0002-6088-0623

