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EXPRESSION OF BREEDING-VALUABLE TRAITS IN AMARANTH LINES
OBTAINED BY INDUCED MUTAGENESIS

0. V. Hudym
State Biotechnology University, 44 Alchevskykh St. Kharkiv, 61002, Ukraine

Topicality. In order to meet international standards, the gene pool of amaranth lines and varieties
with high seed yields, improved grain and seed quality characteristics, and an early maturity should be ex-
panded. To accelerate the breeding process in amaranth, experimental mutagenesis plays a crucial role as a
modern breeding method that enhances genetic variability, providing breeders with new initial material for
selection and further variety development. Most of these varieties have been obtained using physical muta-
gens, primarily gamma radiation. Purpose. To assess the seed quality characteristics of new mutant ama-
ranth lines in terms of protein, oil content, and fatty acid composition compared to the original varieties.
Materials and Methods. Three varieties of white-seeded amaranth (Amaranthus hypochondriacus L.) Stu-
dentskyi, Kharkivskyi 1, and Sem developed by the V. V. Dokuchaev Kharkiv National Agrarian University
(now — the State Biotechnology University) were evaluated for seed quality characteristics. Additionally,
seven mutant lines LMST15, LMSt150ChR, LMSt150ChN, LMH150, LMH150RV, LMS150ZV, and
LMS150ChN induced by gamma irradiation were evaluated. The analysis of oil content, protein content, and
fatty acid composition of amaranth seeds was performed at the Laboratory of Genetics, Biotechnology, and
Quality of the Yuriev Plant Production Institute of the National Academy of Agrarian Sciences of Ukraine.
Statistical methods were used to determine the reliability of the results. Results. The conducted research
demonstrated that gamma irradiation is a powerful factor capable of significantly altering the characteris-
tics of amaranth plants. The obtained amaranth lines with modified qualitative traits represent valuable ini-
tial material for breeding. These lines exhibited increased protein content (by 1.56-3.35 %), enhanced oil
content in seeds (by 0.43-0.76 %), and increased behenic, linoleic, and oleic acid content (by 0.10 %, 1.2—
2.0 %, and 6.3 %, respectively). Conclusions. Based on the study, mutant breeding-valuable lines LMH150
(1U072495), LMSt150ChR (1U072494), LMSt150ChN (1U072492), and LMST15 (1U072493) characterised
by a set of improved grain quality traits were identified. This confirms the feasibility of using radiation mu-
tagenesis in amaranth breeding to obtain mutants with modified valuable economic traits, thereby expanding
the range of initial breeding material for this crop.

Key words: amaranth, gamma irradiation, mutant, protein, oil, fatty acid composition

Introduction. Amaranth is a high-protein
ancient agricultural crop of Southern and south-
western part of North America, where it was
cultivated by the Maya, Aztec and Inca civilisa-
tions. Interest in amaranth cultivation increased
at the end of the 20th century when the first de-
tailed biochemical studies of the amaranth grain
were conducted [1, 2]. Among the representa-
tives of the Amaranthaceae family, particular
attention is drawn to grain amaranth species,
which include Amaranthus hypochondriacus L.,
whose food and market potential has not yet
been realised [3, 4]. According to UN experts
and other scientists, amaranth is considered the
most promising grain crop of the 21st century
[5]. Due to its special biochemical composition,
amaranth seeds are higher in protein content
(16-18 %) than crops such as wheat (12—-14 %),
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maize (9-10 %), barley (12-13 %), as well as in
lysine and tryptophan content [6, 7]. In terms of
nutritional value, amaranth is a natural mixture
of rice and beans, as the average protein and
amino acid content in amaranth grains is identi-
cal to that of major cereals and legumes [8]. Ac-
cording to various scientific studies, the lipid
composition of amaranth grain varies conside-
rably depending on the species, genotype and
growing conditions, ranging from 1.9 % to 9.7 %.
The main part of the fatty acids in amaranth oil
includes linoleic (47 %), oleic (26 %), palmitic
(19 %), and linolenic (1.4 %) acids of their total
content [9]. Amaranth oil also has a high con-
tent of unsaturated hydrocarbon squalene, which
accounts for 2.4-8.0 % of the essential extract,
depending on the species [10, 11].

The European amaranth market, including
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Ukraine, has grown significantly over the last
30 years of cultivation. First of all, this is due to
the fairly large percentage of people who choose
organic food or vegetarianism in general. Ac-
cording to forecasts, the European amaranth
market will grow annually by an average of
10.8% until 2028. However, amaranth remains a
niche crop in the EU and Ukraine today. There-
fore, the production of amaranth products de-
pends on imports from American and Asian
countries [12]. In particular, amaranth cultiva-
tion is actively developing in the United King-
dom, France, Italy, Germany, Lithuania,
Ukraine and other European countries [7, 13,
14]. Ukraine's domestic needs for amaranth
products are covered by its own production. The
area sown with grain amaranth in Ukraine is
about 4,000 ha.

Among the breeding methods for impro-
ving fatty acid composition, protein and lipid
content, there are various methods of induced
mutagenesis, including the use of gamma irradi-
ation, as presented in the studies by Kpocheme
et al. [15]. According to the conclusions of sci-
entific publications, the radiation mutagenesis is
effective in improving the biochemical compo-
sition of amaranth grain [16-18].

Amaranth is a relatively new crop in
Ukraine, with insufficiently studied lipid and
protein composition indicators, and new ama-
ranth breeding forms obtained as a result of in-
duced mutagenesis have not been studied at all.
Therefore, the research was aimed at determi-
ning the quality indicators of seeds of new mu-
tant amaranth lines in terms of protein and oil
content and fatty acid composition compared to
the original varieties.

Materials and Methods. During the peri-
od 2022-2023, field trials were conducted at the
experimental field of the Genetics, Plant Bree-
ding and Seed Production Department of the
State Biotechnology University (at the Doku-
chaievske village) to develop new source mate-
rial of amaranth of the species A. hypochondria-
cus L. using induced mutagenesis (gamma
rays). Three amaranth varieties, such as Khar-
kivskyi 1, Sem, and Studentskyi, selected by the
V. V. Dokuchaiev Kharkiv National Agrarian
University (now the State Biotechnological
University), and seven mutant lines, such as
LMST15, LMSt150ChR, LMSt150ChN,
fat extracted is calculated as the difference be-
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LMKh150, LMKh150RV, LMS1502V,
LMS150ChN, induced by gamma irradiation
(irradiation source — ®°Co. Treatment location —
National Scientific Centre Institute of Metrolo-
gy (Ukraine, Kharkiv). Installation — DETU 12-
05-02).

Sowing, crop management, phenological
observations and records were carried out in ac-
cordance with the Methodology for State Varie-
ty Testing of Agricultural Crops [19].

The study was conducted in the eastern
part of the Left-Bank Forest-Steppe of Ukraine.
Weather conditions varied during the years of
the study, thus contributing to the determination
of the response of amaranth varieties and mutant
lines to their variability.

In 2022, favourable weather conditions
prevailed during the spring period, characterised
by sufficient precipitation (43.4 mm), with an
average long-term indicator of 43.7 mm. The
average air temperature (18.4 °C) exceeded the
long-term average by 2.2 °C, which had a posi-
tive effect on the early stages of development of
the samples under study. The conditions in spring
2023 were characterised by cooler weather com-
pared to the long-term average, with an average
temperature in May of 13.5 °C, compared to the
long-term average of 15.1 °C. At the same time,
there was more precipitation in May (108.3 mm)
compared to the long-term average (48 mm).
The summer period was generally characterised
by higher average daily temperatures.

Chemical analysis of amaranth seeds for
oil and protein content and fatty acid composi-
tion was carried out in the Laboratory of Gene-
tics, Biotechnology and Quality at the Yuriev
Plant Production Institute of NAAS of Ukraine.
The protein content was determined using the
Kjeldahl method, in accordance with DSTU ISO
5983-1 (2005), selecting an average sample
weighing 5 g for analysis.

The oil content was determined using
S. V. Rushkovsky's gravimetric method with the
Soxhlet apparatus. The method is based on the
principle of determining the fat content by the
defatted residue. Samples of dried and ground
seeds are placed in filter paper bags (50 x
70 mm in size and weighing about 250 mg each)
and extracted with diethyl ether in a Soxhlet ap-
paratus until completely defatted. The average
seed sample for analysis was 3 g. The amount of
tween the initial weight and the weight of the
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defatted residue.

The fat content (x) in the sample taken

was calculated using the formula:
(a —b)(c—d)
= @=1b) x 100

where: a — mass of air-dry bag with abso-
lutely dry sample, mg; b — mass of air-dry bag,
mg; ¢ — mass of absolutely dry bag with abso-
lutely dry defatted sample, mg; d — mass of ab-
solutely dry bag, mg.

The fatty acid composition of oil from
amaranth mutant seeds was determined using a
SelmiChrom chromatograph by gas-liquid
chromatography.

Results and Discussion. After analysing
the variability of biochemical indicators in the
seeds of mutant samples selected from amaranth
varieties, it was established that gamma irradia-
tion causes the induction of amaranth lines that

differ from the control in terms of protein con-
tent in seeds. In particular, the following mutant
lines induced by a dose of 150 Gy were ob-
tained from the  Studentskyi variety:
LMSt150ChR — 18.0 %, LMSt150ChN — 17.2 %
(compared to 15.4 % in the control). From the
Kharkivsky 1 variety, the mutant line LMH150
was selected (at a dose of 150 Gy), which was
characterised by a protein content in seeds of
19.9 %, which is 3.4 percentage points higher
than the control (16.6 %). In the control variant
of the Sem variety, the protein content in the
seeds was 17.17 %, while in the mutant sample
of the LMS150ChN it was 18.68 %, i.e. the
sample under study exceeded the control by
1.51 percentage points.

In terms of oil content in seeds, almost all
mutant lines were equal to the control variants
(Table 1).

Table 1. Protein and oil content in seeds of amaranth varieties and ma mutant lines

Variety, mutant line Protein content, % Oil content, %
' 2022 2023 average 2022 2023 average
Studentskyi (control) 15.39 15.43 15.41 7.33 7.29 7.31
LMST15 16.30 16.34 16.32 7.75 7.81 7.78
LMSt150ChR 18.00 18.10 18.05 7.13 7.05 7.09
LMSt150ChN 17.14 17.20 17.17 6.00 5.94 5.97
LSDgs - - 0.50 - - 0.45
Kharkivskyi 1 (control) 16.55 16.63 16.59 7.44 7.50 7.47
LMKh150 19.90 19.98 19.94 5.40 5.30 5.35
LMKh150RV 16.61 16.65 16.63 7.46 7.40 7.43
LSDgs - - 0.43 - - 0.50
Sem (control) 17.15 17.19 17.17 6.77 6.81 6.79
LMS150ChN 18.65 18.71 18.68 6.22 6.28 6.25
LMS150Z2V 16.70 16.66 16.68 7.60 7.54 7.57
LSDgs - - 0.49 - - 0.48

The exceptions were lines with reduced
oil content: LMSt150ChN —5.97 % (7.31 % —in
the control) and LMKh150 — 5.35 % (7.47 % — in
the control). In addition, the mutant LMS150ZV
(Sem variety) induced by a dose of 150 Gy was
selected, which exceeded the control (6.79 %)
by 0.78 percentage points for the studied trait.

Based on the results of the analysis of the
fatty acid composition of amaranth mutant lines,
lines with an increased content of certain acids
were selected. In the Student mutant sample
LMS15, induced by a radiation dose of 15 Gy,
the seeds contained 35.88 % linoleic acid, com-
pared to 33.70 % in the control. The mutant
LMSt150ChN had an elevated content of stearic
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(4.45%), linoleic (35.45 %), linolenic (1.12 %)
and behenic (0.46 %) acids compared to the
control (3.67, 33.70, 0.90 and 0.28 %, respec-
tively). The mutant line LMSt150ChR was cha-
racterised by the content of linoleic (38.20 %),
linolenic (1.13 %) and behenic (0.43 %) acids
(compared to the control values of 33.70, 0.90
and 0.28 %, respectively). The mutant LMKh150
(in the Kharkivskyi 1 variety at 150 Gy) had an
elevated content of oleic (42.15 %), linolenic
(1.22 %) behenic (0.40 %) acids compared to
the control (35.87, 0.93, 0.30 %, respectively)
(Table 2). As a result of the study, mutants with
altered qualitative characteristics (with increa-
sed content of oil and behenic, linoleic and pal-

https://doi.org/10.31867/2523-4544/0360



Table 2. Fatty acid composition in seeds of mutant amaranth plants

Composition

he) k=) k=) S — =

Variety, S S |8 E 2| 3 2 S g 122 |8 S

mutant line 2 e |22 €8] & < © 2 583 53| ¢

3 = ER | 32| T = 2 s |IBEQ 88 S

s | E|s |28§] 8 | 3 2 s |88 o 2

= £ | = 50| & - S |ug | W 2

(Sctg‘gtergﬁky' 0.14 | 19.93 | 050 | 0.38 | 3.67 | 39.40 | 33.70 | 0.90 | 0.90 | 0.20 | 0.28

0.15 | 20.04 | 0.55 | 0.36 | 3.61 | 39.23 | 33.77 | 0.90 | 0.87 | 0.25 | 0.27

LMST15 0.15 | 2048 | 0.55 | 0.33 | 3.53 | 36.98 | 35.88 | 0.86 | 0.78 | 0.24 | 0.22

0.15 | 20.60 | 0.50 | 0.34 | 3.56 | 37.05 | 35.80 | 0.90 | 0.72 | 0.18 | 0.20

LMStI50ChR | 0.13 | 19.93 | 0.44 | 0.55 | 3.64 | 34.80 | 38.20 | 1.00 | 0.85 | 0.12 | 0.34

0.15 | 2021 | 040 | 0.54 | 357 | 34.67 | 38.07 | 1.13 | 0.85 | 0.18 | 0.23

LMStI50ChN | 0.20 | 18.89 | 0.40 | 0.67 | 4.38 | 37.37 | 35.38 | 1.07 | 1.02 | 0.16 | 0.46

0.23 | 18.80 | 047 | 0.70 | 445 | 37.25 | 35.45 | 1.12 | 1.04 | 0.20 | 0.29

Egﬁi‘:(‘)‘(;ky' 11 018 | 2150 | 051 | 051 | 3.48 | 35.87 | 35.64 | 0.93 | 0.94 | 0.14 | 0.30

0.19 | 2155 | 0.50 | 0.45 | 3.42 | 35.70 | 35.80 | 1.04 | 0.87 | 0.20 | 0.28

LMKh150 0.18 | 20.20 | 0.44 | 0.63 | 3.80 | 42.15 | 29.76 | 1.22 | 1.00 | 0.22 | 0.40

0.17 | 2040 | 0.48 | 0.65 | 3.70 | 42.23 | 29.92 | 1.08 | 0.94 | 0.16 | 0.27

LMKh150RV | 0.16 | 21.34 | 0.45 | 0.37 | 3.45 | 36.10 | 35.86 | 0.92 | 0.87 | 0.16 | 0.32

0.17 | 21.30 | 0.54 | 0.30 | 3.53 | 36.24 | 35.72 | 0.98 | 0.83 | 0.18 | 0.21

Sem 021 | 2220| 052 | 053 | 2.90 |33.63|37.60| 1.20 | 0.77 | 0.19 | 0.25
(control)

0.10 | 22.34 | 0.46 | 055 | 2.95 | 33.70 | 37.40 | 1.15 | 0.78 | 0.18 | 0.30

LSM150ChN | 0.23 | 21.07 | 0.55 | 0.57 | 3.77 | 25.75 | 45.62 | 1.05 | 0.98 | 0.11 | 0.30

0.20 | 21.30 | 0.55 | 0.58 | 3.82 | 25.70 | 45.39 | 1.00 | 0.92 | 0.12 | 0.42

LMS150ZV | 0.17 | 21.15 | 0.48 | 0.37 | 3.30 | 37.83 | 3441 | 0.95 | 0.76 | 0.22 | 0.36

0.18 | 21.10 | 0.46 | 0.49 | 350 | 37.92 | 34.00 | 0.94 | 0.91 | 0.23 | 0.27

mitoleic acids) were identified as valuable
source material for breeding.

In particular, a collection of morphologi-
cal mutants with altered quantitative and quali-
tative characteristics has been formed.

Based on the research conducted, the fol-
lowing mutant amaranth lines were selected as
valuable for breeding: LMS15 (Studentskyi va-
riety), induced by a radiation dose of 15 Gy,
which exceeded the control in terms of protein
content by 0.9 %, palmiticoleic acid by 0.11 %,
stearic acid by 0.32 %, arachidic acid by 0.15 %
and behenic acid by 0.20 %; mutant
LMSt150ChN, obtained under the action of a
dose of 150 Gy, exceeded the control variant in
protein content by 1.76 %, stearic acid — by
0.78%, linoleic acid — by 1.75%, linolenic acid —
by 0.22% and behenic acid — by 0.18%; the mu-
tant sample LMSt150ChR, induced by a gamma
irradiation dose of 150 Gy, exceeded the control
in protein content by 2.64 %, linoleic acid by
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4.5 %, linolenic acid by 0.23 % and behenic acid
by 0.15 %. From the Kharkivskyi 1 variety, a
mutant line LMKh150 was selected, which was
induced by a radiation dose of 150 Gy and ex-
ceeded the control in terms of protein content in
seeds (by 3.35%) and fatty acid composition as
follows: oleic acid (by 6.28 %), linolenic acid
(by 0.29 %), and behenic acid (by 0.10 %). The
mutant with pink tips in the panicle (dose of 150
Gy) was characterised by an increased content
of oil (by 0.79 %), linoleic acid (by 2.62 %) and
eicosenoic acid (by 0.13 %). A sample with
pink panicles and black seeds was obtained
from the Sem variety, induced by a radiation
dose of 150 Gy, which exceeded the control in
terms of protein content (by 1.93 %), stearic acid
(by 0.92 %), linoleic acid (by 8.02 %) and ara-
chidic acid (by 0.20 %).

Mutant lines LMKh150 (1U072495),
LMSt150ChR (1U072494), LMSt150ChN
(1U072492), LMST15 (1U072493) were selec-

https://doi.org/10.31867/2523-4544/0360 47



ted and transferred to the National Centre for
Plant Genetic Resources of Ukraine for imple-
mentation in the breeding process..

Our findings are confirmed by the results
of studies conducted by other researchers. In
2008, scientists 1. Gajdosova and E. Palencha-
rova conducted research at the Biochemistry
and Biotechnology Department of the Slovak
University of Agriculture in Nitra (Slovak Re-
public), which showed an increase in the protein
content of amaranth seeds as a result of gamma
irradiation [7, 17]. They found that gamma irra-
diation at a dose of 175 Gy on A. cruentus and
hybrid K-33 (A. hybridus x A. hypohondriacus)
promotes the development of mutants with in-
creased protein content compared to the original
forms (by 1.1-1.5 %).

Conclusions. According to the results of

References

1. Monteros, C. J., Nieto, C. C., Caicedo, C. V., Rivera,
M. M., & Vimos, C. N. (1998). Iniap alegria primera
variedad mejorada de amaranto para la sierra ecua-
toriana. In: Produccion y procesamiento de quinua en
Ecuador. Available from: http://www.idrc.ca. Acces-
sed May 12.

2. Ulbricht, C., Abrams, T., Conquer, J., Costa, D.,
Grims-Serrano, J. M., Taylor, S., & Varguese, M.
(2009). An evidence-based systematic review of ama-
ranth (Amaranthus spp.) by the Natural Standard Re-
search Collaboration. Journal of Diet Supplement, 6,
390-417.

3. Akin-ldowu, P. E., Odunola, O. A., Gbadegesin, M. A.,
Ademoyegun, O. T., Aduloju, A. O., & Olagunju, Y. O.
(2017). Nutritional evaluation of five species of grain
amaranth — An underutilized crop. International Jour-
nal of Sciences, 3 (01), 18-27. http://dx.doi.org/10.
18483/ijSci.1131.

4. Aderibigbe, O. R., Ezekiel, O. O., Owolade, S. O,
Korese, J. K., Sturm, B., & Hensel, O. (2022). Explo-
ring the potentials of underutilized grain amaranth
(Amaranthus spp.) along the value chain for food and
nutrition security: A review. Critical Reviews in Food
Science and Nutrition, 62 (3), 656-669. https://doi.
0rg/10.1080/10408398.2020.1825323.

5. Caselato-Sousa, V. M., & Amaya-Farfan, J. (2012).
State of knowledge on amaranth grain: A comprehensive
review. Journal of Food Science, 77 (4), R93-R104.
https://doi.org/10.1111/j.1750-3841.2012.02645.X.

6. Abalone, R., Cassinera, A., Gaston, A., & Lara, M. A.
(2004). Some physical properties of amaranth seeds.
Biosystems Engineering, 89 (1), 109-117. https://doi.
0rg/10.1016/j.biosystemseng.2004.06.012.

7. Hoptsii, T. 1., Voronkov, M. F., Bobro, M. A., My-
roshnychenko, L. O., Lymanska, S. V., Hudym, O. V.,
Hudkovska N. B., Duda, Yu. V. (2018). Amarant: se-
lektsiia, henetyka ta perspektyvy vyroshchuvannia:
monohrafiia [Amarant: breeding, genetics and cultiva-

48 Grain Crops. Vol. 9. No. 1. 2025. P. 44-49

the studies, we have found that:

- lines with altered seed quality characte-
ristics — with increased protein content (by 1.56—
3.35 %), oil in grain (by 0.43-0.76 %), with in-
creased content of behenic, linoleic, oleic acids
(by 0.10 %, 1.2-2 and 6.3 %, respectively) are
valuable source material for amaranth breeding.

- radiation mutagenesis in amaranth is
useful for obtaining mutants with altered pa-
rameters of valuable economic traits in order to
extend the range of source material in the ama-
ranth breeding.

- four mutant lines LMKh150 (1U072495),
LMSt150ChR (1U072494), LMSt150ChN
(1U072492), LMST15 (1U072493), which were
developed and transferred to the National Cent-
re for Plant Genetic Resources of Ukraine for

use in the breeding process.

tion prospects: Monograph]. Kharkiv: KhNAU, 362 p.
[in Ukrainian].

8. Amaya-Farfan, J., Marcilio, R., & Spehar, R. C.
(2005). Should Brazil invest in new crop grains. Se-
guridad Alimentaria y Nutricion, 12, 47-56.

9. Berger, A., Gremaud, R., Baumgartner, M., Rein, D.,
Monnard, I., Kratky, E., Geiger, W., Burri, J., Dionisi, F.,
Allan, M., & Lambelet, P. (2003). Cholesterol-lowe-
ring properties of amaranth grain and oil in hamsters.
International Journal of Vitamin and Nutrition Research,
73, 39-47. https://doi.org/10.1024/0300-9831.73.1.39.

10. Bruni, R., Medici, A., Guerrini, A., Scalia, S., Poli, F.,
Muzzoli, M., & Sacchetti, G. (2001). Wild Amaran-
thus caudatus seed oil, a nutraceutical resource from
Ecuadorian flora. Journal of Agricultural and Food
Chemistry, 49 (11), 5455-5460. https://doi.org/10.1021/
jf010385k.

11.Rodas, B., & Bressani, R. (2009). The oil, fatty acid
and squalene content of varieties of raw and processed
grain amaranth. Archivos Latinoamericanos de Nutri-
cion, 59 (1), 82-87.

12.Europe Amaranth Market Size | Industry Report,
2021-2028. (n.d.). Market Research Reports & Con-
sulting | Grand View Research, Inc. Available from:
https://www.grandviewresearch.com/industry-analysis/
europe-amaranth-market. Accessed [23.03.2025].

13. Svirskis, A. (2003). Investigation of amaranth cultiva-
tion and utilization in Lithuania. Agronomy Research,
1(2), 253-264.

14. Biirki, H. M., Lawrie, J., Greaves, M. P., Down, V. M,,
Jittersonke, B., Cagan, L., & Schroeder, D.
(2001). Biocontrol of Amaranthus spp. in Europe:
State of the art. BioControl, 46 (2), 197-210. https://
doi.org/10.1023/A:1011461523079.

15. Kpocheme, A. O. E. K., Hotegni, N. F., Missihoun, A.
A., Gnanvi, B. N., Atou, R., Wouyou, A., & Ahoton,
L. (2022). Morphological characterization of Amaran-
thus cruentus L. mutant lines derived from local and

https://doi.org/10.31867/2523-4544/0360


http://www.idrc.ca/
http://dx.doi.org/10.18483/ijSci.1131
http://dx.doi.org/10.18483/ijSci.1131
https://doi.org/10.1080/10408398.2020.1825323
https://doi.org/10.1080/10408398.2020.1825323
https://doi.org/10.1111/j.1750-3841.2012.02645.x
https://doi.org/10.1016/j.biosystemseng.2004.06.012
https://doi.org/10.1016/j.biosystemseng.2004.06.012
https://doi.org/10.1024/0300-9831.73.1.39
https://doi.org/10.1021/jf010385k
https://doi.org/10.1021/jf010385k
https://www.grandviewresearch.com/industry-analysis/europe-amaranth-market
https://www.grandviewresearch.com/industry-analysis/europe-amaranth-market
https://doi.org/10.1023/A:1011461523079
https://doi.org/10.1023/A:1011461523079

16.

preferred Amaranthus cultivar. International Journal
of Biological and Chemical Sciences, 16 (4), 1554—
1569. https://doi.org/10.4314/ijbcs.v16i4.16.
KeckeSova, M., Galova, Z., & Hricova, A. (2021).
Changes of protein profiles in amaranth mutant lines.
Journal of Microbiology, Biotechnology and Food
Sciences, 1129-1135.

Gajdosova, A., Libiakova, G., & Fejér, J. (2007). Im-
provement of selected Amaranthus cultivars by means
of mutation induction and biotechnological approa-
ches. In Breeding of Neglected and Under-Utilized
Crops, Spices, and Herbs (pp. 169-188). https://doi.

0rg/10.1201/9781482280548-16.

17. Hricova, A., Fejer, J., Libiakova, G., Szabova, M., Ga-

z0, J., & Gajdosova, A. (2016). Characterization of
phenotypic and nutritional properties of valuable Ama-
ranthus cruentus L. mutants. Turkish Journal of Agri-
culture and Forestry, 40 (5), 761-771. https://doi.
0rg/10.3906/tar-1511-31

18. Volkodav, V. V. (2000). Metodyka derzhavnoho sorto-

vyprobuvannia silskohospodarskykh kultur [Methodology
of state variety testing of agricultural crops]. Kyiv:
State Commission of Ukraine for Testing and Protec-
tion of Plant Varieties, 100 p. [in Ukrainian].

VJIK 633.88:575.22:631.52
Tyoum O. B. IIpose cenexuiiino-yiHHUX O3HAK y JUHIIl aMapanmy, ompumManux iHOyKOGAHUM MYMmazeHe3oM.
3epnosi kynemypu. 2025. 9 (1). 44-49.

Heporcasnuii 6iomexnonoziunuil ynieepcumem, eyi. Anuescokux, 44, m. Xapxis, 61002, Yrpaina

AKTyaJbHIiCTh PO0OTH TIOISATAE B HEOOXIHOCTI PO3IMMpPEeHHs TeHO(OHTY JiHii Ta COPTIB aMapaHTy, AKi
BIJIMOBITalOTh CBITOBUM CTaHJIapTaM — BUCOKOBPOYKAHHMX 3a HACIHHAM, HOJIMIIEHUX 32 SIKICHUMH TOKa3HH-
KaMH 3epHa Ta HACIHHSI, CKOPOCTUTIHUX. [IJIs1 MPUCKOPEHHS CENEKIIIHOro MPOIeCy B aMapaHTy BEIUKE 3HA-
YCHHSI MA€ BUKOPUCTAHHSI SKCTIEPUMEHTAIILHOTO MyTarcHe3y, SIKHi € OJHUM i3 CYy4acHUX METOJIB CENEeKIIiT,
[0 Jla€ 3MOTY 30arauyBaTH PECYPCH 32 TCHETUYHOIO MIHJIMBICTIO, JJAIOUM CEJICKIIIOHEpaM HOBHMH BUXIJTHUMN
MaTepiaj i IPOBEACHHS J0OO0PY 1 B MOJANIBIIOMY — JUISi CTBOPEHHS COPTIB, OUIBIIICTD SKUX OJCPKaHi MpH
3acTOCyBaHHI (i3WYHHX MyTareHiB (B OCHOBHOMY ramma-mipoMeHiB). MeTol0 J0cCiaifKeHb OyII0 OIiHUTH
SIKICHI TIOKa3HUKH HACIHHS, HOBUX MYTaHTHHX JIiHIi aMapaHTy 3a BMIiCTOM OiKa, oJiii Ta YKHPHOKUCIOTHOTO
CKJIaJly, TIOPIiBHSHO 3 BUXiTHUMHU copTaMu. MaTepiaau i meToau. OLiHKY MOKa3HHUKIB SIKOCTI HACIHHS BU3HA-
YJard y TPhOX COPTIB amapanty OimoHacinaoro (Bumy Amaranthus hypochondriacus L.) CrymeHTChKHIA,
XapkiBepkuit 1 1 Cem cenekiii XapKiBChKOTO HAIliOHATHHOTO arpapHOro yHiBepcurety im. B. B. JlokyuaeBa
(3apa3 — [epxaBHUil 010TEXHOJOTIYHHUI YHIBEPCUTET) Ta ceMU MyTaHTHHX il JIMCT15, JIMCt1504P,
JIMCT1504H, JIMX150, JIMX150PB, JIMC1503B, JIMCI150Y, iHmykoBaHMX TaMMa-OIPOMiHEHHSM.
AHai3 HacCiHHS amMapaHTy 3a BMICTOM OJii, OiKa Ta KHUPHOKUCIIOTHOTO CKJIaTy poOwiH B 1aboparopii reHe-
THKH, OioTexHouoril Ta sikocTi [HetutyTy pocnunaunTsa iMm. B. 5. FOp’eBa HAAH VYkpainu. Busnauenns
JIOCTOBIPHOCTI Pe3y/IbTaTiB MPOBOAUIN CTATUCTUYHMM METOJOM. Pe3yjbTaTH IOCIiPKEeHb TOKa3alu, 110
ramMMa-orpPOMIHEHHS BiTHOCSTBCSA 10 TMOTYXKHUX YHHHHUKIB, 3J]ATHUX CYTTEBO 3MIHIOBATH O3HAKH POCIIUH
amapanty. OTpuMaHi JiHi{ 31 3MiHECHUMH O3HAKaMHM SIKOCTi CTAHOBJISAThH IIIHHUM BUXiTHHNA MaTepian ajs ce-
JIEKIil: 3 migBUIeHuM BMicToM Oinka (Ha 1,56-3,35 %), omii B 3epui (Ha 0,43-0,76 %), 3 miaBHIIEHUM
BMICTOM O€TeHOBO1, JiHOJIeBOI, oJiciHOBOI kucioT (Ha 0,10 %, 1,2-2 Ta 6,3 % BigmoBigHo). BucHoBKkH. Ha
OCHOBI TIPOBENEHMX MHOCIIIKEHb BHAIEHO MyTaHTHI cenekmiduo-inui mimii (JIMX150 (1U072495),
JIMCT1504YP (1IU072494), IMCT1504H (1U072492), IMCT15 (IU072493), sixi XapakTepu3ytOThCs ITiJBH-
IIEHNM KOMIUTIEKCOM ITOKa3HUKIB SKOCTI 3epHa. Lle CBiAUMTh Mpo AOIIIBHICTE BUKOPUCTAHHS paliallifHOro
MyTareHe3y y aMapaHTy 3 METOI OTPUMAaHHS MYTaHTIB 31 3MIHEHHMH MapaMeTpaMu KOPUCHHUX TOCIIOAPCh-
KHX O3HaK, HEOOX1THUX JUIS PO3LMIUPEHHS CIEKTPa BUXITHOTO MaTepiany B CEJIEKIIIT i€l KyJIbTYPH.

Kniouogi cnosa: amapanm, camma-onpominents, Mymanm, 6inoK, O1is, HCUPHOKUCTOMHUL CKAAO
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