Conclusions. In the studied sample of barley cultivars, the ranking by 1000-kernel weight and
test weight did not change from year to year, indicating a strong role of the genotype in the
control of these parameters. An increase in the 1000-kernel weight and test weight is possible
with optimal watering during the development phases from emerging to filling.

The variability of the 1000-kernel weight was weak or medium; the variability of the test weight
was very weak, also indicating a strong genetic control of these parameters.

Key words: test weight, brewing barley, variability, variation, correlation, genotype,
influence of weather conditions
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AFEATURE COLLECTION OF LENTIL (LENS CULINARIS MEDIK.) BY NUTRITIOUS
VALUE OF SEEDS

Vus N.A., Bezuglaya O.N., Kobyzeva L.N., Bozhko T.N., Vasilenko A.A., Shelyakina T.A.
Plant Production Institute named after V.Ya. Yuriev of NAAS, Ukraine

The results of studying the nutritional qualities of a basic collection of lentil (Lens
culinaris Medik.) of the National Center for Plant Genetic Resources of Ukraine (NCPGRU) are
presented. A feature collection was compiled by nutritional value of seeds. The collection consists
of 160 accessions (macrosperma — 57, microsperma — 103). The nutritional qualities of lentil
seeds were evaluated by the following parameters: protein content, cooking rate, palatability,
cotyledon color, seed coat color, resistance to infuscation, and seed size.

Key words: lentil, collection, nutritional value, cooking properties, cotyledon color, seed
coat color, protein, seed size

Introduction. Grain legume cultivation is a reliable way to solve the protein problem. In
Ukraine, as in many other countries, there is an acute shortage of protein. However, in addition to
quantity, the quality of the protein consumed is no less important. Development of new food
varieties of major grain legumes, including lentil, is the most important aspect of modern
breeding. High-quality effective breeding requires careful selection of starting material.
Evaluation of the existing gene pool and structuring it in collections for different purposes is a
priority for genebanks around the world.

Literature review. According to FAO data, around 75 million tons of dietary protein are
produced annually in the world, if necessary more than 125 million tons. The daily protein intake
is 80-90 g, and the global production of animal protein is 4 times lower than the consumption
level. Implementation of grain legumes into production is a way to overcome this situation [1].
More than half (57%) of the total protein intake by the population are plant products. However, in
addition to the amount of protein, its quality is no less important [2, 3]. In countries that do not
suffer from a lack of protein, there are high risks of diseases caused by an unbalanced diet, such
as obesity, diabetes mellitus, atherosclerosis, and other non-infectious systemic diseases [4]. The
modern food industry is focused on the processing of animal protein, as a source of energy,
nutrition and stability of life. However, in recent decades, under the influence of environmental,
economic, cultural and health risks, trends have been observed to reduce the consumption of meat
per capita and replace it with vegetable protein as a strategy for ensuring the mankind’s food and
environmental safety [5].
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The nutritional value of lentil is associated with its ability to lower cholesterol and lipids
in the human body, which reduces the risk of bowel cancer and type 2 diabetes [6]. In addition,
lentils have high levels of phenols, flavonoids and tannins (6.56 mg equivalent of gallic acid/g),
1.30 and 5.97 mg equivalent of catechin/g, respectively [7]).

Biofortification (bio-enrichment) of food products with necessary microelements both by
biotechnological methods and via classical breeding is an important direction of modern
breeding. The protein content in lentil seeds positively correlates with the contents of iron and
zinc. ICARDA scientists have created lentil varieties with increased contents of iron and zinc.
Screening of genetic resource collections to identify sources of increased protein content is an
important prerequisite for further development of this breeding avenue [8].

As to the nutritional properties, biochemical composition and substantiality of seeds, lentil
ranks the first among legumes and is characterized by good palatability and technological
qualities. It is recommended for everyday, infant, vegetarian and medical nutrition [9]. The
chemical composition of the seeds is such that 87 grams of seeds are able to provide a person
with the following daily intakes of nutrients: 2% of oil, 14% of carbohydrates, 36% of dietary
fiber, 95% of folic acid, 40% of iron, 25% of vitamin A1, and 25% of vitamin PP. Lentils contain
significant amounts of prebiotics such as raffinose oligosaccharides, polysaccharides,
monosaccharides, and resistant starch, which positively affect human health [10].

As to the content of essential amino acids, the lentil protein corresponds to the standard
chicken egg protein (chemical score method) by 88.1% and to the FAO/WHO’s reference protein
(amino acid score method) by 116.7% [11].

The total production of lentils in the world is 7.59 million tons from 6.58 million hectares,
with an average yield of 1.15 t/ha [12]. In 2019 in Ukraine, the gross collection of lentil
amounted to 8.4 thousand tons from 7.3 thousand ha, with an average yield of 1.07 t/ha [13].

Lentil breeding in Ukraine is carried out to a very limited extent by few experimental
stations. The National Center for Plant Genetic Resources of Ukraine (NCPGRU), where since
1992 the basic collection of lentils has been built up, investigated and maintained, is the main
center for lentil studies. At the present, the NCPGRU'’s lentil collection totals 1,095 accessions.
Grain legume gene pool accessions are used by breeders to create new varieties [14].

As part of the solution to the problem, results of multi-year studies and data on the
nutritional qualities of lentil accessions of the basic collection were analyzed and summarized,
which was the primary objective of our research.

Materials and methods. The field trials were conducted in the scientific crop rotation of
the Plant Production Institute named after V.Ya. Turiev of NAAS (PP1 NAAS) in the Laboratory
of Genetic Resources of Grain Legumes and Groats Crops. Winter wheat was the forecrop. The
measurement plot area was 1 m?, without replications; the sowing arrangement was 15 x 10 cm.
Seeds were sown by manual planters within the optimal timeframe. Check accessions were sown
every 20 plots.

The Lens culinaris Medik. accessions under investigation were represented by two
subspecies: subsp. microsperma (1000-seed weight < 45 g) and subsp. macrosperma (1000-seed
weight > 45 g). The macrosperma check accession - variety Krasnohradska 49; the microsperma
check accession - Stepnaya 244.

Over the period of 1992-2018, 555 lentil accessions of the NCPGRU’s basic collection
have been studied. Each accession was studied during three field seasons.

The collection lentil accessions were investigation in compliance with the “Guidelines for
Research into the Genetic Resources of Grain Legumes” [15]. The morphological description and
classification of the accessions by their economic and biological features were performed
according to the Classifier of the genus Lens L. [16].

Lentil seeds were biochemically analyzed in the Laboratory of Genetics, Biotechnology
and Quality, PPI NAAS. The protein content was determined by the Kjeldahl digestion [17]. The
cooking properties of lentil seeds were assessed according to the “Methodological guidelines”
[18]. Organoleptic assessment was performed according to the classifier [16].
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The experimental data were statistically processed on a personal computer using the
licensed software package Microsoft Word and Microsoft Office Excel (license number
44208338, release date 06/27/2008), Statistics 6.0 (license number BXXR502C631824NET?3).

Results and discussion. The primary objective of studies on accessions from collections
of genetic resources is assessments of valuable economic, breeding and other characteristics;
identification of sources and donors of these characteristics and formation of collections (basic,
core, doublet, feature, genetic, special, educational, working).

In a feature collection, accessions are selected according to certain level of phenotypic
expression of individual features or their combinations. A feature collection contains accessions
selected by a certain level of phenotypic expression of individual features or their combinations
and is built up in accordance with a taxon classifier using reference accessions [19].

Domestic lentil varieties have a narrow genetic base and are categorized by to the eco-
geographical principle into three main groups, according to the three main regions of the crop
cultivation: subtropical (South Asian: India, Nepal, Pakistan, Afghanistan), Mediterranean
(Southern Europe and North Africa) and northern temperate (Canada and the USA) [20]. A
considerable diversity of accessions in a feature collection covering the entire range of eco-
geographical zones, will enable selecting accessions that are as distant from each other as
possible to expand the genetic base of new varieties.

The nutritional properties of lentil seeds are evaluated in the phase of full ripeness by the
following characteristics: protein content, cooking rate, palatability, cotyledon color, seed coat
color, resistance to infuscation, and seed size.

Protein and its content in seeds are major factors that determine the nutritional and feed
value of grain legumes. Lentil proteins mainly accumulate in cotyledons and comprise low
contents of sulfur-containing amino acids [9].

Lentil proteins are 70% of globulins, 11% of glutelins and 3% of prolamins [7]. In terms
of protein content, lentil is second only to soybean and lupine [21]. The protein content in seeds
is important both for food and for feed accessions.

According to the “protein content in seeds” trait, the collection consists of accessions:

— With a very high protein content (>30%) — 1 accession, reference accession UD0600398
(Ukraine); the protein content averaged 30.34% across the study years;

— With a high protein content (29-30%) — 26 accessions: Merdzhi (Azerbaijan);
Aproszemu sarga (Hungary); Beluga (Israel) and others. Reference accession — Merdzhi
(Azerbaijan), with the average protein content of 29.59%;

— With a medium protein content (26-28%) — 55 accessions: Dwarf, Asia minor
(Slovakia); LUG 77/06 (Ukraine) and others. Reference accession — Asia minor (Slovakia), with
the average protein content of 27.08%;

— With a low protein content (20-25%) — 79 accessions: Liubava, LUG 125/03; Rassvet
(Ukraine) and others. Reference accession — Massor (Pakistan), with the average protein content
of 23.74%.

For lentil varieties that are grown for food, it is important to evaluate the cooking
properties of seeds, which include the cooking rate, coefficient and time. The cooking rate of
legume seeds is a varietal trait [22, 23], therefore, the success of breeding for this trait is largely
determined by starting material — accessions with a high cooking rate of seeds. The cooking
time of seeds characterizes the suitability of an accession for using in food: the shorter the
cooking time, the more valuable the accession for making soups, salads and groats is [1].

A three-year study of the cooking rate of 555 accessions showed that the lentil accessions
had less variable cooking coefficients and were boiled faster than seeds of other legumes. 154
accessions were included in the collection with three gradations of this parameter according to the
classifier:

— With very good cooking time (<40 minutes) — 45 accessions: Synychka; Gorlitsa
(Ukraine); 1826 S 3 (Canada) and others. Reference accession — 1826 S 3 (Canada), with the
cooking time of 24 minutes;
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— With good cooking time (40-60 min.) — 89 accessions: Luhanchanka, 49
Krasnohradska, Linza (Ukraine) and others. Reference accession — Luhanchanka (Ukraine) —
with the cooking time of 50 minutes;

— With medium cooking time (61-80 min.) — 20 accessions: Liubava, Svitanok, LUG
448/04 (Ukraine) and others. Reference accession — LUG 448/04 (Ukraine), with the cooking
time of 75 min.

Our collection includes 29% of local samples of different origin, which are an important
link in improving the nutritional quality of lentil breeding varieties. For example, Ninou et al.
[23] in their experiments noted a decrease in the cooking rate of seeds with a parallel increase in
the yield when local varieties were involved into the crossbreeding design.

The palatability of seeds is assessed organoleptically during the cooking rate test. The
following parameters are assessed: the overall taste of seeds, consistency (oily, crumbly), and
toughness of the seed coat. Reference accessions for various levels of the lentil palatability have
been distinguished and included in this collection:

— Very low (3 points): LUG 330/04 (Ukraine);

— Low (5 points): 1743 T 19 (Canada);

— High (7 points): Miledi (Russia).

The appearance of seeds is an important aspect of the market value of food lentil: seed
coat color, cotyledon color, resistance to infuscation.

In domestic lentil (Lens c. Medik.) varieties, cotyledons can be in 3 colors: yellow, red
(orange) or green. The preference for a particular type of lentil in each country depends on local
traditions of cultivation and nutrition. Red lentils occupy the maximum volumes on the global
market; peeled seeds are consumed in Egypt, West Asia, Sri Lanka, Pakistan, India, and Bangladesh
[24]. On the agricultural market, lentils are mainly red (about 75% of the gross production); green
lentils account for 20%; and others — up to 5%. The USA and Canada are the main producers of
green lentils, while the rest of the world grows mainly red lentils [25]. The cotyledon color is a
constant feature, which must be used to identify varieties. The cotyledon color is determined by
three genes: Y — yellow, Dg — dark green, B — brown. The dominant combination of BBYY genes
determines the orange pigmentation of cotyledons; the recessive alleles of these genes (yybb) - light
green [26]. Ye.l. Barulina and Ye.A. Dombrowskaya theorized that the orange color of cotyledons
was dominant, and the green color - recessive [27]. The cotyledon color is important for accessions
used for soups and groats. Of hulled seeds, varieties with orange (red) cotyledons are most popular.
Hulled seeds are is easier to cook, but they lose flavor.

Slinkard A.E. describes the inheritance of the cotyledon pigmentation in lentil as follows:
yc - yellow cotyledons; Yc — red (orange) cotyledons; i-yc, an inhibitor of the cotyledon
pigmentation alleles (green cotyledons), while I-yc does not inhibit either yc or Yc. The red
pigmentation is monogenically dominant over the yellow color, and the yellow pigmentation -
over the green color. The green color is the result of a recessive allele that inhibits any
pigmentation, both yellow and orange, and the dominant allele of this gene inhibits neither [28].

The red color of cotyledons is intrinsic to wild species such as L. tomentosus. In
interspecies hybridization, it is inherited monogenically and is dominant over the yellow
pigmentation [24].

We grouped the accessions by the "cotyledon color"” as follows:

— Yellow cotyledons — 87 accessions: Svitanok, Linza, Gorlitsa (Ukraine) and others;

— Orange cotyledons — 67 accessions: LUG 116/09, LUG 124/09, Synychka (Ukraine) and
others;

— Green cotyledons — 6 accessions: Zelyonaya Akhunskaya; Zelyonyy Chervonets
(Ukraine); Anfiya (Russia).

Thus, each accession with the identified color of cotyledons can be its donor, and,
correspondingly, included in specialized breeding programs.

The seed coat color is an important economic feature. The seed coat in lentil can be in
four primary colors: gray, brown, green, and black. The rest are their derivatives. The black
pigmentation gene (BIt) is dominant and blocks the expression of other pigmentations of the seed
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coat. The green color is determined by the Dg gene [29]. Ye.l. Barulina and Ye.A.
Dombrovskaya’s genetic studies showed that simple alternative traits (color of seedlings, flowers,
pods, seeds, cotyledons) in different varieties are inherited by Mendelian rules, regardless of
origin. They revealed genes that determine these usual qualitative traits [27]. According to their
theory, the black pigmentation of the seed coat with a speckled pattern dominates.

According to the classifier, at present, the genus Lens [16] has eight types of the seed coat
pigmentation. In our collection, these types are represented by reference accessions: white color -
LUG 45/09 (Ukraine); pink - LUG 116/09 (Ukraine); green — Zelyonyy Chervonets (Ukraine);
yellow-green — Krasnohradska 250 (Ukraine); gray — 1743 T 19 (Canada); gray-red — Elista
(Slovakia); brown — UD0600444 (Ethiopia); black — Beluga (Israel).

It should be noted that the seed coat color types specified in the classifier differ from the
categorization of lentil varieties into market classes. Thus, the following classes are
distinguished: extra-small red (1000-seed weight = 26 g) and small (1000-seed weight = 40 g),
with the main consumers being Bangladesh, Pakistan, Egypt, South Asia, the Middle East and
northern Africa; small green (1000-seed weight = 29 g) is preferred in Morocco, Greece, Italy,
Egypt, and Mexico; medium-sized green (1000-seed weight = 43 @), which is popular in
northwestern Europe, Spain, Algeria, and USA; large green (1000-seed weight about 60 g), which
is in demand in northwestern and southern Europe, South and Central America; dark green
speckled (1000-seed weight 30 g), with the main consumer being France [10].

The primary pigmentation of the seed coat in the majority of the market lentil classes is
determined by two independent genes: gray primary color (Ggc) and brown primary color (Tgc)
[30]. The dominant and recessive allelic combinations of these two genes result in a brown (Ggc
Tgc), gray (Ggc tgc), brown (ggc Tgc), or green (ggc tgc) seed coat and specify the market
classes. The homozygous recessive tan gene is epistatic to the Tgc gene, but not to the Ggc gene
[30]. In the tan genotype, expression of the dominant Ggc allele leads to the formation of a matte
gray seed coat, while the recessive ggc allele causes a clear seed coat. Lentil accessions with the
tan gene do not discolor during storage [31] or cooking. A thinner seed coat increases the cooking
rate, simplifies decortication and makes seeds look well-rounded. These characteristics increase
the value of such accessions for consumers, and their market prices are higher. However, the thin
coat of seeds means a greater damage upon harvesting, which reduces germination, but these
negative features are eliminated by pre-sowing inoculation [32].

Lentil is more easily changes the seed color than other legumes due to infuscation because
of tannins in the seed coat. Infuscation resistance is attributed to no tannins in the seed coat at all.
This trait is controlled by one recessive tan tan gene. [33, 34].

Phenolic compounds, which are synthesized in the seed coat of browning lentils, have
antioxidant properties and are absent in non-browning accessions. Phenolic compounds such as
myricetin, dihydromiricetin, flavantriol and proanthocyanidin are synthesized only in infuscating
lentils [32]. The market lentil class known as “tannin-free” or “non-browning/infuscating” exists
due to the expression of one recessive tan gene [33, 35].

Phenolic compounds can provide antioxidant benefits for human health, and foods such as
lentils can be valuable dietary sources of different subclasses of these secondary metabolites.
Mirali analyzed phenolic profiles in lentil genotypes with four different colors of the seed coat
(green, gray, yellow-brown and brown) and two cotyledon colors (red and yellow) and found that
the phenolic compound levels in lentil seeds varied depending on the seed color. The seed coat in
lentil genotypes with the homozygous recessive tgc allele (green and gray seed coat) had higher
values of proanthocyanidins and some flavonols. This suggests that lentils with green and gray
seed coat may be more promising for a healthy diet [36].

Given the seed coat ability to infuscate, reference accessions were identified:

— Infuscating: Krasnohradska 250 (Ukraine);

— Non-infuscating: LUG 45/09 (Ukraine).

Small-seeded lentils are generally used for groats. Seeds of such accessions are so small
(1000-seed weight < 40 g) that they do not need to be crushed like peas. Accessions with large

seeds (1000-seed weight > 60 g) can be used for dishes from whole non-decorticated lentils.
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Thus, the seed size is an important feature characterizing the use of lentils in cooking. In lentils,
unlike other grain legumes, there is no negative correlation between the seed size and protein
content, which increases its economic value [34].

Reference accessions were chosen for this trait:

— With large seeds (1000-seed weight 61-80 g): Linza (Ukraine);

— With medium seeds (41-60 g): L 135 (Russia);

— With small seeds (2140 g): Synychka (Ukraine).

Multi-year studies of lentil genetic resources in the Laboratory of the Genetic Resources
of Grain Legumes and Groats Crops have resulted in building up a feature collection of lentils by
nutritional value of seeds (Certificate No. 286 of December 24, 2019), which consists of 160
accessions (macrosperma - 57, microsperma - 103). The collection accessions cover all
geographical regions of the world (Asia (12%), America (12%), Africa (16%) and Europe (60%))
and representatively reflect the composition of the NCPGRU’s basic collection of lentils. The
collection contains accessions from 27 countries, with Ukrainian accessions prevailing (23%).

Conclusions. Our studying the NCPGRU’s lentil gene pool allowed us to gain more
detailed information on its nutritional value and to build up a feature collection, representing the
genetic diversity of the species Lens culinaris Medic. by the investigated traits. This collection
will facilitate the selection of starting material for specialized breeding programs to create new
food varieties.
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O3HAKOBA KOJIEKL]IA COYEBHIII (LENS CULINARIS MEDIK.) 34 XAP4Y0OBOIO
HIHHICTIO HACIHHA

Byc H.A., besyrma O.M., Koouzesa JI.H., boxxko T.H., Bacunenko A.O., lllenskina T.A.
IactutyT pocimaauiea im. B.A. FOp’eBa HAAH, Ykpaina

Meta 1oc/igaKeHHsl MOJIATaNa B y3arajdbHEHHI Ta aHajii3i 0araTOpidYHMX JaHUX MPO XapydoBi
skocTi 3pa3kiB codeBuui (Lens culinaris Medik.) 3 6a30Boi kosekuii HamioHanbHOTO LEHTPY
TeHETUYHHUX pecypciB pociauH Ykpainu (HLIT'PPY).

Marepiaiu i meroau. 3a 1992-2018 pp. Oyno BuBdeHO 555 3pa3kiB 6a30BOi KOJEKIlii COYCBHIIL
HLIT'PPY. 3pa3ku Buay Lens culinaris Medik. 0ymo npencrasnero aBoma miaBuaamu: subsp.
microsperma ta subsp. macrosperma.

BuBueHHS KOJEKIIHHUX 3pa3KiB COYEBUIll Ta MOPQOJOTIYHUIA OMUC 3pa3KiB, iX KiacudiKalliio 3a
TOCTIOIAPCHKUMH 1 O10JIOTTYHUMHE BIaCTHBOCTSAMHU ITpoBeaeHo 3a Kimacudikaropom pory Lens L.

Bwmicr Ginka B HaciHHI BU3Hadamu MeronoM K’enpaains y madoparopii reHeTHKH, 010TeXHOJIOTIT Ta
skocTi [HetuTyTy pocnuuaunTBa imM. B. f. FOp’esa HAAH.

OO0roBopeHHs pe3yJbTaTiB. XapuoBi BIaCTUBOCTI HACIHHS COYEBHIII OLIHIOBAIN Y (ha3y MOBHOI
CTHUIJIOCTI 332 03HAKaMU: BMICT O1JIKa, Yac pO3BaprOBaHHS, CMAKOBI SIKOCTI, KOJIp CiM’S0TiB, Ta
HACIHHEBOI 0OOJIOHKH, CTIMKICTh 10 TOOYPiHHS 1 KPYIHICTh HACIHHS.

3a 03HAKOIO «BMICT Oiika B HACIHHI» J0 KOJIEKIii BKIIOUEHO 3pa3Ku: i3 Jy>K€ BHCOKUM PiBHEM
nposiy o3Haku (rmoHay 30 %), omuH 3pa3ok eragon UD0600398, Ykpaina BmicT 6inmka 30,34 %;
3 BUCOKHM (29-30 %) 26 3paskiB; i3 cepentim (26-28 %) 55 3paskis; i3 HusbkuM (2025 %) 79
3pa3KiB. 32 03HAKOK «IIBHJIKICTh PO3BAapIOBAHHS» JI0 KOJIEKIIii Oyiio BKItOUeHO 154 3pasku: i3
nyxe xoportoro (meniire 40 xBunuH) 45 3paskis; xopoinor (40—60 xB.) 89 3pa3kiB; cepeHbOIO
(61-80 xB.) 20 3pa3kiB. BumiiieHo eTaqoHu pi3HOrO PiBHS CMAKOBUX SIKOCTEH COYEBHIL], sIKi OYI10
BKJTIOUEHO JI0 O3HAYEHOI KOJNEKIii: Ayke Hu3bKa AkicTh (3 6ann): JIYI 330/04, Ykpaina; Hu3bKa
(5 6ami): 1743 T 19, Kanana; Bucoka (7 6aiiB): Munemnu, Pocist.

BaxJimBUM actieKTOM pUHKOBOI BapTOCTI XapuoBOi COYCBUII € 30BHIIIHINA BUTIISI HACIHHS: KOIip
HACIHHEBOI OOOJIOHKH, KOJIp CIM’SJ0JiB, CTIHKICTb 10 MOOYpiHHS. 3a O3HAKOI «KOJIp
CIM’SIJ10JTIBY» BHJIUICHO: 13 JKOBTHM KOJIBOPOM — 87 3pa3kKiB, 13 KOBTOTapsuyuM — 67 3paskiB., 13
3eJICHUM — IIICTh 3pa3KiB. Y BIAMOBIAHOCTI 10 Kiacudikaropy poxy Lens Ha meii gac icHye
BiCiM THIIIB 32a0apBJIEHHS HACIHHEBOI 00OJIOHKH, €TAJIOHH KO MPEACTABICHO 3pa3kaMu: Oiyia —
JIVD 45/09, Vkpaina; poxea — JIYIT 116/09, Vkpaina; 3eneHa — 3eneHUil 4YepBOHEIb,
VYkpaina; xoBro-3esieHa — KpacHorpanceka 250, Ykpaina; cipa — 1743 T 19, Kanana; cipo-
yepBona — Elista, CnoBauunna; kopuunesa — UD0600444, Ediomis; wopua — Beluga, I3pains.

BpaxoByroun 371aTHICTh HaCIHHEBOI OOOJIOHKHU /10 MOOYpPIHHS, BUJIIEHO 3pa3Ky €TaJOHU 3a IIE0
o3Hakoro: Oypitoui — KpacHorpasnckas 250, Ykpaina; nHeoypiroui — JIYVIT 45/09, Ykpaina.

Knrouoei cnoea: couesuys, konekyis, Xapuoea YiHHiCMb, pO36aPHOBAHICMb, KOLIP CiM 51007116 ma
HACIHHEBOT 0OONIOHKU, CMIUKICMb 00 NOOYPIHHA, KPYNHICb HACIHHAL

ITPU3HAKOBAA KO/UIEKIIHA YEYEBHIIbI (LENS CULINARIS MEDIK.) ITO
ITHIIIEBOH IEHHOCTH CEMAH

Byc H.A., besyrmas O.H., Ko6sizeBa JI.H., boxxko T.H., Bacunenko A.A., [llenskuna T.A.
HNuctutyt pacrenneBoacrsa uM. B.S. FOpseBa HAAH, Ykpauna

Heap wucciaenoBaHus 3akioyanach B OOOOINEHMM M aHaJIM3€ MHOTOJETHUX JaHHBIX O
MUIIeBOM KauecTBe oOpasnoB uedueBuilbl (Lens culinaris Medik.) u3 6a3oBoit kosekiuu
HanmonaneHOTO 11IEeHTpa reHeTHYecKux pecypcoB pactenuit Ykpaunsl (HLII'PPY).

Marepuansl n Metoabl. 3a 1992-2018 rr. 66u10 U3yueHo 555 oOpa3loB 6a30BOM KOJUIEKLIUU
gyeueBuiipl HIITPPY. O6pasusr Bumga Lens culinaris Medik. Obutn mpencrtaBieHbl IBYMs
nozBuIaMu: SUbSP. microsperma u subsp. macrosperma.
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N3ydeHrne KOMIEKIMOHHBIX OOpa3lloB YeUeBHIBI U  MOP(HOIOTUYECKOE OINHCaHUe, UX
KjIaccupuKanus IO XO3SMCTBEHHBIM U OHOJIOIMYECKMM CBOMCTBAM IIPOBEACHBI IO
Knaccugukaropy pona Lens L.

Conepxanue Oenka B ceMeHax ompenessuii MetoaoM Kwenbaans B 1abopaTopuu T€HETHKH,
OouotexHosoruu u KauectBa MuctuTyTa pactenueBoactsa uM. B.S. FOpreBa HAAH.

O06cy:xneHue pe3yabTaroB. [IuieBbie CBOWCTBA CEMSH YEYEBHIBI OIEHUBAIN Yy a3y MOJHOM
CIEJIOCTH TO TMpH3HAKaM: cojep)kaHue Oejka, BpeMsl pa3BapHBaHUs, BKYCOBBIC KauecTBa,
OKpackKa ceMsJI0JIeil 1 CeMEHHOM 000JI04KH, YCTOMYUBOCTD K MOOYPEHUIO U KPYITHOCTH CEMSIH.

[lo npusHaky «coxmep)kaHue OelKka B CEMEHax» B KOJUICKIMIO BKIIIOYEHBI OOpaslbl: C OYEHb
BBICOKMM YpOBHEM IposiBieHus npusHaka (Boiie 30 %), ogun obpasen stanon UD0600398,
VYkpauna conepxanue 6enka 30,34 %; ¢ BoicokuM (29-30 %) 26 o0Opa3ioB; co cpenHum (26—
28 %) 55 oOpasuos; ¢ Huskum (20-25 %) 79 oOpasuoB. Ilo mnpu3HAKy «CKOPOCTb
pa3BapuBaHUL» B KOJUICKIIUIO BKIIIOYCHBI 154 o0Opasma: ¢ oueHp xoporueii (menee 40 mun) 45
obpasnos; xoporreii (40-60 muu) 89 o6pasuos; cpeaneir (61-80 mun) 20 006pa3moB.
Beienensl 3TamoHBl Pa3HOTO YPOBHS TMHUINEBOTO KAadeCTBA YEUYCBUIIBI, BKJIFOUCHHBIC B
03HAYCHHYIO KOJUICKIMIO: OYeHb HU3KOoe kKadecTBO (3 Gamra): JIVI' 330/04, YkpauHa; HU3KOE
(5 6amoB): 1743 T 19, Kanana; Beicokoe (7 6amioB): Mwuteau, Poccus.

BakHbIM acrekToM phIHOYHON CTOMMOCTH MHILEBOM YEUEBHIIbI SBISETCS BHEUIHUIN BUJ CEMsIH:
OKpacka CEMEHHOM O0OO0JIOUKHM, OKpacka ceMsJojiel, yCTOMUMBOCTH K moOypenuto. Ilo
MIPU3HAKY «OKpacKa CeMsI0JIei» BBIJCIICHBI: C KEJITON OKpackon — 87 00pasiioB, C OpaHKeBOI
— 67 0o0pa3noB, ¢ 3eyeHOi — 1mecTh 00pa3noB. B coorBerctBuu ¢ Kiaccudukaropom poaa
Lens Ha 3TO BpeMs CYyIIECTBYIOT BOCEMb THIIOB OKPAaCKH CEMEHHOW OOOJOYKH, 3TajJOHbI
KOTOPBIX MpecTaBieHbl oopasuamu: oenast — JIYD 45/09, Ykpauna; pozosas — JIYIT 116/09,
VYkpauna; 3eneHas — 3eJeHUI YepBOHEllb, YKpauHa; enro-3eneHas — KpacHorpaaceka 250,
Vkpauna; cepas — 1743 T 19, Kanana; cepo-kpacuas — Elista, CioBakus; xopuyHeBas —
UD0600444, Dduonus; uepras — Beluga, I3panis.

Y4uThIBasi CIOCOOHOCTh CEMEHHOM 000JI0YKH K TTOOYPEHHIO, BBIIEIIEHBI 00pa3Iibl U STAIOHBI 1O
3TOMY npu3HaKy: Oyperomue — KpacHorpanckas 250, Ykpauna; HeOyperomue — JIYIDT 45/09,
VYkpauna.

Knroueewie cnosa: ueuesuya, Konnexyus, nuwe6as YyeHHOCMb, pazapumocmb, OKPAcKa
cemalonel u ceMenHol 000I0YKU, YCMOUYUBOCMb K NOOYPEHUIO, KPYRHOCMb CEMSIH.

A FEATURE COLLECTION OF LENTIL (LENS CULINARIS MEDIK.) BY NUTRITIOUS
VALUE OF SEEDS

Vus N.A., Bezuglaya O.N., Kobyzeva L.N., Bozhko T.N., Vasilenko A.A., Shelyakina T.A.
Plant Production Institute named after V.Ya. Yuriev of NAAS, Ukraine

The study purpose was to summarize and analyze multi-year data on the nutritional quality of
lentil (Lens culinaris Medik.) accessions from the basic collection of the National Center for
Plant Genetic Resources of Ukraine (NCPGRU).

Materials and methods. In 1992-2018, 555 accessions of the NCPGRU’s basic collection of
lentils were studied. Lens culinaris Medik. accessions were represented by two subspecies:
subsp. microsperma and subsp. macrosperma.

The collection accessions of lentils were investigated and morphologically described; they were
grouped by economic and biological features according to the Classifier of the genus Lens L.
The protein content in seeds was determined by the Kjeldahl digestion in the Laboratory of
Genetics, Biotechnology and Quality of the Plant Production Institute nd. a. VYa Yuriev

NAAS.

Results and discussion. The nutritional parameters of lentil seeds were evaluated in the full
ripeness phase: protein content, cooking time, palatability, colors of cotyledons and seed coat,
resistance to infuscation, and seed size.
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As to the protein content in seeds, the collection includes the following accessions: with a very
high protein content (>30%) — one reference accession UD0600398 (Ukraine) with the protein
content of 30.34%; with high protein content (29-30%) — 26 accessions; with medium protein
content (26-28%) — 55 accessions; with low protein content (20-25%) — 79 accessions. As to
the cooking boiling rate, the collection includes 154 accessions: with a very good rate (< 40
minutes) — 45 accessions; with a good rate (40-60 minutes) — 89 accessions; with a medium
rate (61-80 minutes) — 20 accessions. Reference accessions for various levels of lentil
palatability were distinguished and included in the collection: very low palatability (3 points) —
LUG 330/04 (Ukraine); low palatability (5 points) — 1743 T 19 (Canada); high palatability (7
points) — Miledi, (Russia).

The seed appearance is an important aspect of the market value of food lentils: the seed coat
color, cotyledon color, resistance to infuscation. The accessions were grouped by cotyledon
color as follows: yellow — 87 accessions; hot-yellow — 67 accessions; green — 6 accessions. In
accordance with the Classifier of the genus Lens, there are currently eight types of the seed
coat pigmentation; their references are listed below: white — LUG 45/09 (Ukraine); pink —
LUG 116/09 (Ukraine); green — Zelenyy Chervonets (Ukraine); yellow-green — Krasnohradska
250 (Ukraine); gray — 1743 T 19 (Canada); gray-red — Elista (Slovakia); brown — UD0600444
(Ethiopia); and black — Beluga (Israel).

Given the ability of the seed coat to infuscate, the reference accessions for this trait were chosen:
infuscating — Krasnohradska 250 (Ukraine); non-infuscating — LUG 45/09 (Ukraine).

Key words: lentil, collection, nutritional value, cooking properties, cotyledon color, seed coat
color, protein, seed size.

YK 633.853.494:631:527:575 DOI: 10.30835/2413-7510.2020.206968

BJIHAHHE TAFUTYCA PACTEHHH PAIICA O3UMOI'O HA ®OPMHPOBAHHE
IIPOAYKTUHBHOCTH

I'myxoBa HAL borycnasckuit P.JI., Ucaenko A.A.2

! Wuctutyt pactenuenonactsa um. B.S. IOpreBa HAAH, Ykpauna

2 Ounman VYkpannckoro MHCTUTYTa SKCIEPTH3bI COPTOB pacTeHUH, XapbKOBCKHM 0071acTHON
rOCYJapCTBEHHBIN LIEHTP IKCIEPTU3BI COPTOB PACTEHUM, Y KpanHa

B craThe paccMOTpeHBI pa3nuuus B OPMHPOBAHUN MPOAYKTUBHOCTH PACTCHHUSIMHU parica
03UMOI'0 C IIMJIMHAPHUYECKUM M CPEepUuYecKUM TraOUTyCOM. YCTAaHOBJIEHA TECHas 3aBUCHUMOCTb
MEX/y YMCIIOM CTPYYKOB HAa PACTEHUH U YHCJIIOM CTPYYKOB IEHTPAILHOW BETOUYKH Y PACTECHHIA C
IMHApHYecKuM radurycom (r = 0,80) u cnabas — y pacTeHuil co cepudeckuM rabuTycom (r =
0,49). 3aBUCUMOCTbH MEX]Iy MacCOM CEMSIH C PaCTEHUS M C IIEHTPAIbHON BETOUYKH ObLiIa HEOIHO-
3Ha4yHOM, oTcyTcTBOBajda (r = 0,03) y pacTeHuil ¢ HMIMHAPUYECKUM rabuTycoM M ObuIa cpeHei
(r = 0,63) y pacTeHwuii co ceprueckuM rabuTycoMm.

Knrwouesvie cnosa: panc osumvlii, eabumyc, npooyKmueHOCMb, YEHMPALbHASL 6eMOUKA,
maccosas 00715 ceMsiH

Berymiienne. H.M. BaBuimoB B 0JHOM U3 CambIX 3HAUUTEIBHBIX CBOMX TPYIOB «3aKOH
TOMOJIOTUYECKHUX PSIIOB B HACIIEJCTBEHHOW M3MEHUYMBOCTH» mnucal: «Celekuus MO CYIIECTBY
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