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ABSTRACT

The main components of eggplant skin extract are anthocyanins, which play a vital role in determining the skin's color.
Cultivated eggplants can potentially increase their anthocyanin content by crossing with various forms that synthesize
different types of anthocyanins. This strategy could lead to eggplants with even higher antioxidant properties. Consuming
products rich in anthocyanins is beneficial for preventing the development of serious diseases. Therefore, special

attention should be paid to the selection of eggplants due to their high content of these biologically active substances.

Objective: The study focuses on the effectiveness of various eggplant genetic resources conserved at the National

Eggplant Collection in Armenia, specifically examining the anthocyanin content in eggplant fruits.

Methods: Experiments were conducted at the experimental station of the Scientific Centre of Vegetable and Industrial
Crops in Darakert, Ararat Marz of Armenia during 2022-2023. For these experiments, several genetic resources from
the Armenian National Eggplant collection were utilized, including the brinjal (Solanum melongena L.) varieties Mini
Miss and Tavush, and wild relatives of eggplant, introduced from Taiwan and species from The World Vegetable Center
(AVRDC), namely Solanum macrocarpon and Solanum incanum. The quantitative determination of the total
anthocyanins was carried out using pH differential spectrophotometry. The experimental data was subjected to two

statistical processing methods. Analysis of Variance (ANOVA) and Hierarchial Cluster Analysis.
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Results: The total anthocyanins content in eggplant fruits is 0,34-6,19(mass%), with a standard deviation of £0.06 +0.42
respectively. The moisture content in the eggplant fruits is 89,35-92,3 (mass%), with a standard deviation 0,96 +1,7.
They have several promising anthocyanin-rich varieties such as Solanum melongena L. (Mini Miss and Tavush), and wild
relatives from the deceased Tawan and species from the World Vegetable Center (AVRDC), namely Solanum

macrocarpon and Solanum incanum,

Conclusion: Several genetic resources of the national eggplant collection, including Armenian varieties such as Solanum
melongena L. (Mini Miss and Tavush), as well as wild relatives from the deceased Tawan and species from the World
Vegetable Center (AVRDC), namely Solanum macrocarpon and Solanum incanum, exhibited high anthocyanin content.
These valuable resources can play a crucial role in breeding new eggplant varieties and hybrids, as well as in creating

innovative forms of functional food.

Keywords: eggplant, anthocyanins, genetic resources

Mean | Standard | Mean | Standard
| deviation deviation
Solanum 6.19 +0.42 92.3 +1.7
melongena L.
Mini Miss
Solanum 0.34 +0.14 90.54 +1.3
melongena L.
Tavush
Solanum 0.51 +0.06 89.35 +0.96
incanum
Solanum 0.39 +0.14 91.88 +1.1
macrocarpon

Graphical Abstract: Study of anthocyanins in several genetic resources from the national eggplant collection of

Armenia
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INTRODUCTION

In the science of functional food, there have been
numerous studies in different countries of the world
recently. These studies have contributed to the
development of both traditional and modern recipes to
develop the use of functional food [1-3]. The mandatory
feature that qualifies a food as a functional food is the
presence of biologically active substances or compounds
that can prevent a disease [4-5]. Biologically active
compounds are contained in both prepared and
processed products of various fruits, berries and
vegetables, including eggplant [6]. Eggplant (Solanum
melongena L.) is the third most important culture from
the nightshade family. With its origins from India where
it was introduced to other regions, eggplants most
natural form is still found in India. The secondary region
where a rich variety of forms of this plant can be found is
on the territory of China and other South-East Asian
countries. Given its early origins, the history of eggplant
culture is very old [7-8].

During the technical maturity phase, eggplant fruits
contain a rich array of nutrients, including sugar, starch,
pectin, organic acids, vitamins C, B1, B2, B6, PP, carotene,
and macro and microelements. Among the amino acids,
eggplants mostly contain glutamine and asparagine [8].

The consumption of eggplants in food has shown a
reduction of cholesterol in the blood. Similarly, dried
eggplant powder can also be used for to provide the
same benefits. Typically, eggplants are harvested 25-40
days after the fruit set, when their weight reaches more
than 50 g, and the seeds are not yet hardened [9-10].

Fruits of eggplants are used as an independent dish
and in the form of preserves. Caviar, stuffed, marinated,
fried with slices, commonly known as sauté, are made
from fruits. The eggplant fruits are dried, salted. In the
southern regions, salted eggplants often replace salted
mushrooms, while the peoples of Central Asia and the
Caucasus widely use eggplants are very widely used in
various national dishes. Their taste is due to the presence

of a small amount of sugar and solanine M (melongene -
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C31H51N012), which has a tonic effect on the body and
helps reduce the cholesterol content in the blood [11-
12].

Modern medicine has established that eggplants
have a hypocholesterolemic effect, making them a
recommended dietary remedy for the treatment and
prevention of atherosclerosis, gallstones, and kidney
stones. The high potassium content in eggplants
improves heart function and increases diuresis. As a
dietary remedy, they are particularly beneficial for
cardiovascular diseases, edema of cardiac, renal and
hepatic origin, and treatment of gout. Eggplants are
especially useful for anemia patients, where including
100-200 g of eggplants in their diet 4 times a day can
eliminate their need for supplemental iron, copper and
zinc consumption [13-15].

Phenolic compounds, which are natural
heteroaromatic compounds, play an important role in
plant biological processes and contribute to the bright
colors of flowers and fruits [16-18]. Numerous studies
show that flavonoids, a subgroup of plant polyphenolic
compounds, are effective antioxidants involved in many
oxidative systems that remove of free radicals in the
presence of metals [19-20]. Their activity is linked to the
presence of OH-groups in their molecular structure [21].
Many clinical and experimental studies have investigated
the antitumor effects of flavonoids. It was found that
their antiproliferative effect are comparable to modern
antitumor  agents.  Flavonoids can  suppress
carcinogenesis by affecting the processes of initiation,
progressive growth, and tumor metastasis. [21-22].
Eggplants are a significant source of phenolic compounds
[22-23].

A study of the content of total phenols in more than
100 varieties of S. melongena, including traditional
varieties, commercial varieties, wild species, and hybrids
between wild species and cultivated varieties, revealed
significant variation in phenol levels. Traditional varieties
had a higher phenol content than commercial varieties

and wild species, highlighting the culture’s potential for
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accumulating phenolic compounds and emphasizing the
importance of selecting varieties with higher phenolic
content [24]. Using four different analyzes (ABTS, DPPH,
ILP, and SOS) to evaluate the antioxidant activity of 120
types of vegetables, the eggplants were ranked among
the top ten vegetables with the highest antioxidant
activity [24-25]. Eggplant skin extract, mostly comprised
of anthocyanins, has a high ability to trap free radicals
and inhibits the synthesis of hydroxyl radicals [25].
Anthocyanins are the most important plant pigments
visible to the human eye, making them the main
biologically active substance of the eggplant skin that
determines its color. They represent a widespread class
of phenolic compounds and belong to the group of
flavonoids. In higher plants, 6 anthocyanins are most
often found - pelargonidin, peonidin, cyanidin, malvidin,
petunidin, delphinidin, but according to various literary
sources, more than 400 anthocyanins are found in nature
[26-27]. Anthocyanins are present in fruits, vegetables,
many grains, and wine [28-29]. Many studies have been
conducted on the effects of anthocyanins on animals and
humans, hinting at the following basic physiological
functions: antioxidant activity, antimutagenic effects,
anticancer properties that suppress the development of
cancer cells and metastases in blood vessels, increased
visual acuity, and a reduced risk of atherosclerosis [29-

37]. Eating products rich in anthocyanins prevents the
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development of many serious diseases, making it
necessary to pay special attention to the selection of
eggplant on the increased content of these biologically
active substances.

The scientific novelty of this research lies in its focus
on the antioxidant, biological, morphological and
economically valuable properties and characteristics of
the varieties bred in Armenia, along with wild relatives
from the World Vegetable Center. These studies identify
the best parental forms for hybridization, enabling the
breeding of new varieties and hybrids with high
antioxidant properties. The further use of these varieties

in food may contribute to cancer prevention.

MATERIAL AND METHODS

Germplasm material: For these experiments, several
genetic resources from the Armenian National Eggplant
collection were utilized. These resources included
the Mini Miss and Tavish brinjal (Solanum melongena L.)
varieties, and the wild relatives of eggplant introduced
from Taiwan and The World Vegetable Center (AVRDC),
namely Solanum macrocarpon and Solanum incanum.
Mini Miss and Tavush were bred in Armenia by the
researcher and licensed for the research. Moreover, the
Tavush variety was also patented in Russia, but already

under the name Snezhni. The researcher has received

copyright certificates from both countries.

Solanum melongena Solanum melongena
Mini miss Tavush

Solanum incanium

Solanum macrocarpon

Fig.1. Fruit of eggplants of species S.melangena, S.incanium, S.macrocarpon
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Experimental design: Between 2022 and 2023, research
was conducted in the village of Darakert, located in
Ararat Marz region of Armenia. The experimental setup
followed a block-randomized approach design into four

replications [38].

Seed germination, transplanting, and plant growth:
Eggplants seeds were sown in mid-May, and the
seedlings were transplanted into the open field. The
planting layout adhered to a 90x70x30 cm pattern.
Throughout the growing season, essential agricultural
practices, including irrigation, fertilization, mulching, and
pesticide application, were implemented to manage
common diseases and pests. Fruits began reaching
biological maturity by mid-July, with mass ripening
starting in August depending on the variety. At this stage,
the ripe eggplants were harvested for subsequent
biochemical, the results of which are detailed in this

article.

Fruit compositional quality:
Anthocyanins content determination: The quantitative
determination of the total anthocyanins was performed

using pH differential spectrophotometry.

Preparation of buffers: Buffer 1: A buffer containing 1.86
g of potassium chloride was dissolved in approximately
980 ml of distilled water, concentrated hydrochloric acid
was added, and pH was adjusted to 1. The volume of the
solution was adjusted to the mark in a 1000-ml

volumetric flask.

Buffer 2: 54.43 g of sodium acetate trihydrate was
dissolved in 980 ml of distilled water; glacial acetic acid
was added until pH = 4.5; and the volume of the solution

was adjusted to 1000 ml.
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Sample preparation: 25 ml of 70% ethanol was added to
a sample weighing 2.5 g. The sample was shaken and
heated in a boiling water bath with reflux for 15 minutes.
The sample was cooled to room temperature, and its
volume was adjusted to the initial (25 ml) volume with

70% ethanol. The solution was filtered.

Optical density measurement: 1 ml of filtrate was placed
in six test tubes with a volume of 15-20 ml. 9 ml of buffer
1 was added to test tubes No. 1, 2, and 3, and 9 ml of
buffer 2 was added to test tubes No. 4, 5, and 6. The
tubes were carefully shaken. After this, the optical
density of the resulting solutions was measured at
wavelengths of 510 and 700 nm. For statistically

significant results, experiments are repeated three times.

The optical density was calculated using the formula:

A = (As10 - A700)pH=1 - (As10 - A700)pH=45, Where Asio is the
optical density of the solution at a wavelength of 510 nm
and Az is the optical density of the solution at a

wavelength of 700 nm.

pH=1: optical density of the solution in the specific pH,

pH = 4.5: optical density of the solution in the specific pH

The total quantity of anthocyanins was calculated in terms of
cyanidin-3-glucoside by the formula

C=(Ax449.5 xF xV x100%) / (26900 x | x m), where C- is the total
quantity of anthocyanins calculated for cyanidin-3-glucoside at
mass%.

A-optical density, 449.5 molecular mass of cyanidin-3-
glucoside, g/mol

F-dilution factor,

V-volume of extract, ml; 26900-molar absorption coefficient of
cyanidin-3-glucoside;

1-cuvette length, cm;

m-mass of the sample, g.

Determination of the Moisture Content of Fresh Fruits:
Moisture content was assessed using an Ohaus Moisture

Analyzer (MB45). Fresh fruits were subjected to heat at
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1002C until all water evaporated, and a constant weight
was achieved. Each measurement was conducted in
triplicate to calculate an average value. All data are
represented as mean * standard deviation.

The study evaluated bioactive compounds, dry
matter, and total sugars in pepper fruits at both technical
and biological ripeness across all experimental
conditions. Ascorbic acid content was determined using
a titration method. Water-soluble vitamins were
quantified using a Cary 60 UV-Vis spectrophotometer
(Agilent Technologies, USA) was employed at a

wavelength of 445 nm in relation to a 0.1N HCl solvent.

Statistical analyses:The experimental data was subjected

to two statistical processing methods.
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Analysis of Variance (ANOVA): Differences among
accessions and within each VG were identified using the
Least Significant Difference (LSD) method at a
significance level of a=0.05. The experimental data were
analyzed statistically through Analysis of Variance

(ANOVA).

Hierarchical cluster analysis: Fourteen traits related to
plant architecture, fruit shape, and quality were analyzed
using Ward'’s coefficient for agglomerative hierarchical
clustering in R. The circular dendrogram was then
presented using the circlize R package for enhanced

visualization.

Evaluation of biological characters of the Solanum species
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seed seed germination
germination to to frst fruit germination to
flowering formation

technological
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| Solanum melongena
Mini miss
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Tavush

® Solanum incanium

® Solanum macrocarpon

seed germination
to biological
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Fig. 2. Evaluation of biological characters of the Solanum species.

RESULTS AND DISCUSSION

Biological and Phenological characters evaluation:

In this research work, the study of the biological features
of eggplant and the duration of the phenophase
transition is highlighted by the fact that it is necessary to
find out in which months the edible fruits ripen, which
provide useful antioxidant properties in the form of
anthocyanins. The results of the studies (Fig. 2) showed
that in the plants of the mentioned types and varieties of
eggplant, it takes 83-89 days from seed germination to
flowering, 95-102 days from seed germination to the

ripening of the first fruit, 105-115 days from seed

germination to the technical ripening of fruits, and 128-
140 days from seed germination to biological ripening of
fruits. In Armenia, people typically consume only the
ripened fruits of eggplants, starting from July 1st. Regular
harvesting provided quality fruits from July to October
10th. Tavush variety from Solanum melongena stood out
for mid-ripening for 104 days, followed by Solanum
macrocarpon for 105 days, Solanum incanium for 107
days, and Mini miss variety from Solanum melongena for
115 days. The first harvest of the fruits of this variety was
done 15 days after the Tavush variety.
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Evaluation of Phenological characters of the Solanum species
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Fig. 3. Evaluation of phenological characters of the Solanum species

Studies of the duration of transition of phenological contributes to the synthesis of the highest amount of
stages have shown that all varieties have passed through biologically active substances in the fruits obtained under
these stages in a very short period. Several authors open field conditions in mid-summer and early autumn
believe that such a duration of biological characteristics under solar energy and day length, which improves
and phenotypic transitions in mulberry vegetable crops biochemical and antioxidant properties [39-41].

Table 1. Evaluation of the morphological characters of the Solanum species.

Morphological characters Solanum melongena Solanum melongena Solanum Solanum
Mini miss Tavush incanium macrocarpon
Bush color green green green Green
Presence of spikes on the bush absent few absent Absent
Plant height(cm) 60,4 75,5 45,6 50,3
Leaf length(cm) 18,6 20,5 21,3 15,4
Leaf width(cm) 11,7 14,5 15,8 9,6
Leaf colour green green green Green
Petal colour violet violet violet Violet
Flower diameter(cm) 6,5 6,8 6,3 6,1
Colour of fruits at technological ripeness violet white green White-violet
Presence of spikes on the fruit calyx absent few absent Absent
Fruit length(cm) 15,8 28,6 16,5 6,5
Fruit diameter(cm) 14,6 5,8 15,3 4,8
Fruit shape oval cylindrical oval Oval
Fruit flesh colour white white green Whiate
Change of fruit flesh colour at 3 3 4 4
cutting(min)
Seed weight per fruit(g) 3,5 3 3,5 2
Seed colour brown brown brovn Brovn
1000-seed weight(g) 5,3 5 5,2 5,7

Table 1. shows the morphological data of the studied species and varieties.
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In particular, the height of the plants, the size of the
leaves, the shape of the fruits, the time of the color
change after cutting the fruit, the color of the seeds and
the weight of 1000 seeds were noted. All these are
undoubtedly important data for the purpose of
determining the heart shape of the fruits suitable for
food and purchasing power and other characteristics of
the plants of the studied species and varieties [42]. In this
regard, our research aligns with the views of several
authors who emphasize the importance of studying fruits
in relation to agricultural practices (such as fertilizers,
pesticides, and weed management) and environmental
factors. Consequently, the high antioxidant content
observed during mass harvesting is more pronounced in
quality, healthy fruits compared to smaller,
unmarketable ones [43-44].

Phenolic substances, including anthocyanins, have
an important place in the antioxidant properties of
eggplant. Anthocyanins affect the color of plants and

fruits, which can be seen by the purple color of the fruit
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peel. This indicated that the higher the amounts of
anthocyanins in the fruit, the darker the eggplant fruits
will bd [45]. Among the varieties we studied, the
technically ripe fruits of the Solanum melongena Mini
Miss variety are purple, the Solanum melongena Tavush
variety are white, Solanum incanium are green, and
Solanum macrocarpon are white with a purple shade.
However, the flowers of the Tavush variety are purple,
which indicates the content of anthocyanin in them. In
Russia, several scientists have studied the antioxidant
properties of eggplant varieties with purple and white
fruits. Moreover, the Snezhni variety bred by the
researchers were selected from the white eggplant
varieties. Through multi-faceted studies, it was found
that this variety has a greater potential of containing
other substances and genes characteristic the exhibit
antioxidant properties. Since the fruits of that variety
have a yellow-orange color in the stage of biological
ripening and are not bitter, it is likely carotene content

providing antioxidant properties to the fruits [45].

Table 2. Evaluation of the productivity characters of the Solanum species

Species/sorts

per plant plant (kg)
2022
Solanum 12 3360
melongena
Mini miss
Solanum 24 4800
melongena
Tavush
Solanum 8 2320
incanium
Solanum 28 1400
macrocarpon
P-Value 0.000587109
F critical 9.276628153
LSDo.05 2.30

Sx% 1.26

Fruit number  Productivity per Productivity per Fruit number

hectare(kg)

147 840 000

211 200 000

102 080 000

61 600 000

Productivity Productivity per
per plant per plant (kg) hectare(kg)
2023
11 2970 130 680 000
22 4180 183 920 000
7 1960 86 240 000
25 1250 55 000 000

0.028924313

10.12796449

2.40
1.28
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The analysis of yield data showed that Solanum
melongena Tavush and Solanum melongena Mini miss

varieties provided high yields in both years, with the yield

Fruit number per plant

Page 644 of 648

per plant being 4800 and 3360 kg in 2022, respectively,
and 4180 and 2970 kg in 2023. All this contributed to

their high yield per hectare.

33%
2022
S. MELONGENA 11%
TAVUSH P
T
SOLANUM L
INCANIUM _—
" SOLANUM N

/’ MACROCARPON

Fig. 4. Fruit namber per plant of the Solanum species.

Solanum macrocarpon stood out with the number
of fruits per plant in both years, which had 28 fruits in
2022 and 25 fruits in 2023. (Fig.3) After that, this number
was 24 and 22 pieces, respectively, for the Solanum
melongena  Tavush  variety. Although Solanum
macrocarpon has the highest number of fruits, the
weight of one fruit is very small, so the yield is low. One

fruit of Solanum melongena Tavush variety weighs 3

times more than one fruit of Solanum macrocarpon. A
high vyield results in obtaining a large number of
biochemical substances characterizing antioxidant
properties, enabling people to consume these fruits for
several months and increase their endurance in case of
the most dangerous diseases. In this sense, our obtained
results coincide with the opinions of a number of authors

[45].

Table 3. Total anthocyanins content(mass%) of the Solanum species.

Sample

Mean
Solanum melongena L. Mini Miss 6.19
Solanum melongena L. Tavush 0.34
Solanum incanum 0.51
Solanum macrocarpon 0.39

The total content of anthocyanins in the studied
types and varieties of eggplant is 0.34-6.19 mass %, and
the moisture content is 89.35-92.3%. The highest results

were recorded with Solanum melongena Mini miss

Total anthocyanins content (mass%)

Moisture Content

Standard deviation Mean Standard deviation

+0.42 92.3 1.7
$0.14 90.54 1.3
+0.06 89.35 +0.96
$0.14 91.88 1.1

variety. This variety is valuable both for the breeding of
new varieties and hybrids with high antioxidant

properties, use as a donor, and processing in production.
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CONCLUSION

The results of the studies showed that, in the plants of
the mentioned types and varieties of eggplant, it takes
83-89 days from seed germination to flowering, 95-102
days from seed germination to the ripening of the first
fruit, 105-115 days from seed germination to the
technical ripening of fruits, and 128-140 days from seed
germination to biological ripening of fruits.

Phenolic substances, including anthocyanins,
significantly contribute to the antioxidant properties of
eggplant. Anthocyanins not only enhance antioxidant
activity, but also influence the coloration of plants and
fruits. Among the varieties we studied, the technically
ripe fruits of the Solanum melongena Mini Miss variety
are purple, Solanum melongena Tavush are white,
Solanum incanium are green, and Solanum macrocarpon
are white with a purple shade. However, the flowers of
the Tavush variety are purple, which indicates the
content of anthocyanin in them.

The analysis of yield data showed that Solanum
melongena Tavush and Solanum melongena Mini miss
varieties provided high yields in both years: the yield per
plant was 4800 and 3360 kg in 2022 and 4180 and 2970
kg in 2023. All this contributed to their high yield per
hectare. Although Solanum macrocarpon has the highest
number of fruits, the weight of one fruit is very small,
resulting in lower overall yields. For example, one fruit of
Solanum melongena Tavush variety weighs 3 times more
than one fruit of small-fruited Solanum macrocarpon.
Higher vyields are directly correlated with increased
availability of biochemical substances with antioxidant
properties, which can extend the consumption period of
these fruits and potentially improve their endurance
against dangerous diseases.

The total content of anthocyanins in the studied
eggplant types and varieties ranged from 0.34% t0 6.19%
by mass, while the moisture content ranged from 89.35%

to 92.3%. The highest anthocyanin concentrations were
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recorded in the Solanum melongena Mini miss variety,
highlighting its value for the breeding of new varieties
and hybrids with high antioxidant properties, use as a
donor, and processing in production. These valuable
resources can play a crucial role in breeding new eggplant
varieties and hybrids, as well as creating innovative forms

of functional food.

Author contributions: K.S. designed the research. K.S.,
M.G. provided a variety of Mini Miss, Tavush of S.
melongena, S.incanium, S.macrocarpon for research.
A.Zh., G.S., D.Gh. performed biochemical analysis. G.K.,
V.V. performed statistical analyses. K.S. and G.K. wrote
the manuscript. K.S. edit the article. All authors read and

approved the final version of the manuscript.

List of Abbreviations: S. - Solanum

Competing Interests: There are no conflicts of interest to

declare.

Acknowledgements and Funding: The studies were
financially supported by the Committee for Science of the
Ministry of Education, Science, Culture and Sports of the
Republic of Armenia in the scope of the Project 8-10. We
are thankful to the administration of the Scientific Centre
of Vegetable and Industrial Crops Ministry of Economy
and Department of Pharmacology of Yerevan State

Medical University for supporting our research.

REFERENCES:

1.  Martirosyan DM, Lampert T, Ekblad M. Classification and
regulation of functional food proposed by the functional
food center. Functional Food Science 2022, 2(2): 25-46. DOI:
https://doi.org/10.31989/ffs.v2i2.890

2. Granato D, Barba FJ, Bursa¢ Kovacevi¢ D, Lorenzo JM, Cruz
AG, Putnik P. Functional Foods: Product Development,
Technological Trends, Efficacy Testing, and Safety. Annu
RevFood Sci Technol 2020, 11:93-118. DOI:
https://doi.org/10.1146/annurev-food-032519-051708.



https://www.ffhdj.com/

Bioactive Compounds in Health and Disease 2024; 7(12): 636-648

10.

11.

12.

Martirosyan D, Kanya H, Nadalet C. Can functional foods
reduce the risk of disease? Advancement of functional food
definition and steps to create functional food products.
Functional Foods in Health and Disease 2021, 11(5): 213-
221.

DOI: https://doi.org/10.31989/ffhd.v11i5.788

Gur J, Mawuntu M, Martirosyan D. FFC's Advancement of
Functional Food Definition. Functional Foods in Health and
Disease 2018, 8(7): 385-397.

DOI: https://doi.org/10.31989/ffhd.v8i7.531

Martirosyan DM, Stratton S. Quantum and tempus theories
of function food science in practice. Functional Food Science
2023, 3(5): 55-62.

DOI: https://doi.org/10.31989/ffs.v3i5.1122

Martirosyan DM, Ekblad M. Functional Foods Classification
System: Exemplifying through Analysis of Bioactive
Compounds. Functional Food Science 2022, 2(4): 94-123.
DOI: https://doi.org/ffs.v2i4.919

Sarikyan K M, Sargsyan G G, Tsereteli | S, Grigoryan M G and
Hakobyan E A 2021 Study of New Technologies for
Cultivation of Solanaceous Vegetable Crops in Short
Vegetation Period Regions of Armenia. ITAFCCEM 2021, IOP
Conf. Series: Earth and Environmental Science 852 012089,

DOI: https//doi:10.1088/1755-1315/852/1/012089

M Brenes, A Solana, M Boscaiu, A Fita, O Vicente, A
Calatayud, J Prohens, M Plazas:Physiological and
Biochemical Responses to Salt Stress in Cultivated Eggplant
(Solanum melongena L.) and in S. insanum L., a Close Wild
Relative. Agronomy (2020),

DOI: https://doi.org/10.3390/agronomy10050651

Tripodi P., Rabanus-Wallace M.T., Barchi L., Kale S., Esposito
S., Acquadro A., Schafleitner R., et al. Pepper and Eggplant
Genetic Resources. Springer Cham 2021,

DOI: https://doi.org/10.1007/978-3-030-30343-3 6

Gramazio P, Prohens J, Vilanova S: Genomic resources in the
eggplant wild genepool. Springer Cham 2021,
DOI: https://doi.org/10.1007/978-3-030-30343-3 10

Mangino G, Plazas M, Vilanova S, Prohens J, Gramazio P:
Performance of a Set of Eggplant (Solanum melongena)
Lines With Introgressions From Its Wild Relative S. incanum
Under Open Field and Screenhouse Conditions and
Detection of QTLs. Agronomy (2020),

DOI: https://doi.org/10.3390/agronomy10040467

Mangino G; Vilanova S; Plazas M; Prohens J; Gramazio P:

Fruit shape morphometric analysis and QTL detection in a

13.

14.

15.

16.

17.

18.

19.

20.

BCHD Page 646 of 648

set of eggplant introgression lines. Scientia Horticulturae,
Volume 282,
DOI: https://doi.org/10.1016/j.scienta.2021.110006.

Rosa-Martinez E, Garcia-Martinez MD, Maria Adalid A.M.,
Pereira-Dias L., Casanova C., Soler E, Figas MR, et al.
Differences in fruit composition among varieties of pepper,
tomato and eggplant grown under uniform conditions. Food
Research International, Volume 147, 2021,

DOI: https://doi.org/10.1016/j.foodres.2021.110531

Rakha M, Prohens J, Taher D, Wu T, and Solbe S: Eggplants

(Solanum melongena, S. aethiopicum and S. macrocarpon).
Springer Cham 2021,
DOI: https://doi.org/10.1007/978-3-030-66961-4

Sarikyan K.M., Hovhannisyan F.A., Kirakosyan G.V.,
Hakobyan A.H., Shaboyan G.G. and Hovhannisyan A.A. Study
of the fertilizer “Multibar” for the productivity and
characterization of eggplant varieties. BIO Web of
Conferences, Volume 71, 01008 (2023). Page 7, Il
International Conference on Current Issues of Breeding,
Technology and Processing of Agricultural Crops, and
Environment (CIBTA-11-2023).

DOI: https://doi.org/10.1051/bioconf/20237101008

Martirosyan G., Sargsyan G., Sarikyan K., Adjemyan G.,
Hakobyan A., Avagyan A., Tadevosyan L., et al. Impact of
green manure plants on the yield and bioactive compounds
content of lettuce. Bioactive Compounds in Health and
Disease. 2024, 7 (9), 457-466.

DOI: https://doi.org/10.31989/bchd.v7i9.1431

Vardanyan V.A., Kirakosyan G.V., Simonyan R.K., Sarikyan
K.M. Study of morphological characteristics of several
valuable Armenian varieties of tomato. // E3S Web of
Conferences 494, 04016 (2024), International Conference on
Ensuring Sustainable Development: Ecology, Energy, Earth
Science and Agriculture (AEES2023), p. 1-6. DOI:
https://doi.org/10.1051/e3sconf/202449404016

Martirosyan G., Sarikyan K., Adjemyan G., Pahlevanyan A.,
Kirakosyan G., Zadayan M., Avagyan A. Impact of green
technology on content of bioactive components in eggplant.
Bioactive Compounds in Health and Disease 2023; 6(12):
351-363. DOI: https://doi.org/10.31989/bchd.v6i12.1261

Noda T., Kneyuki T., Igarashi K. et al. Antioxidant activity of
nasunin, an anthocyanin in eggplant peels. Toxicology, 2000;
Vol. 148: 119-123.

Plazas M, Gonzalez-Orenga S, Trong Nguyen H., Morar I.M.,
Fita A., Boscaiu M., Prohens J.,, Vicente O.: Scientia
Horticulturae, Volume 293, 2022, 110685,

DOI: https://doi.org/10.1016/j.scienta.2021.110685



https://www.ffhdj.com/
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjSq4G5yojqAhWCqqQKHSo2DlwQFjABegQIARAB&url=https://www.mdpi.com/2073-4395/10/5/651/pdf&usg=AOvVaw0O8mGW4Z4DZE2nozJ7gdXq
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjSq4G5yojqAhWCqqQKHSo2DlwQFjABegQIARAB&url=https://www.mdpi.com/2073-4395/10/5/651/pdf&usg=AOvVaw0O8mGW4Z4DZE2nozJ7gdXq
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjSq4G5yojqAhWCqqQKHSo2DlwQFjABegQIARAB&url=https://www.mdpi.com/2073-4395/10/5/651/pdf&usg=AOvVaw0O8mGW4Z4DZE2nozJ7gdXq
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjSq4G5yojqAhWCqqQKHSo2DlwQFjABegQIARAB&url=https://www.mdpi.com/2073-4395/10/5/651/pdf&usg=AOvVaw0O8mGW4Z4DZE2nozJ7gdXq
https://link.springer.com/chapter/10.1007/978-3-030-30343-3_6
https://link.springer.com/chapter/10.1007/978-3-030-30343-3_6
https://www.doi.org/10.1007/978-3-030-30343-3_6
https://link.springer.com/chapter/10.1007/978-3-030-30343-3_10
https://link.springer.com/chapter/10.1007/978-3-030-30343-3_10
https://www.doi.org/10.1007/978-3-030-30343-3_10
https://www.mdpi.com/2073-4395/10/4/467/pdf
https://www.mdpi.com/2073-4395/10/4/467/pdf
https://www.mdpi.com/2073-4395/10/4/467/pdf
https://www.mdpi.com/2073-4395/10/4/467/pdf
https://www.doi.org/10.3390/agronomy10040467
https://www.doi.org/10.1016/j.scienta.2021.110006
https://www.doi.org/10.1016/j.foodres.2021.110531
https://www.doi.org/10.1016/j.foodres.2021.110531
https://www.doi.org/10.1007/978-3-030-66961-4
https://www.doi.org/10.1051/bioconf/20237101008
https://www.doi.org/10.31989/bchd.v7i9.1431
https://www.doi.org/10.31989/bchd.v6i12.1261
https://www.doi.org/10.1016/j.scienta.2021.110685

Bioactive Compounds in Health and Disease 2024; 7(12): 636-648

21.

22.

23.

24,

25.

26.

27.

28.

29.

Kaur, C.; Nagal, S.; Nishad, J.; Kumar, R. Sarika. Evaluating
eggplant (Solanum melongena L.) genotypes for bioactive
properties: A chemometric approach. Food Res. Int. 2014,
60, 205-211.

DOI: https://doi.org/ 10.1016/j.foodres.2013.09.049

Prohens, J.; Whitaker, B.D.; Plazas, M.; Vilanova, S.; Hurtado,
M.; Blasco, M.; Gramazio, P.; Stommel, J.R. Genetic diversity
in morphological characters and phenolic acids content
resulting from an interspecific cross between eggplant,
Solanum melongena, and its wild ancestor (S. incanum).
Ann. Appl. Biol. 2013, 162, 242-257.

DOI: https://doi.org/10.1111/aab.12017

Diouf, I.A.; Derivot, L.; Bitton, F.; Pascual, L.; Causse, M.
Water Stommel, J.R.; Whitaker, B.D et al. Genotype
environment interactions in eggplant for fruit phenolic acid
content. Euphytica 2015, 205, 823—-836.

DOI: https://doi.org/10.3390/agronomy12020266

Toppino, L.; Barchi, L.; Lo Scalzo, R.; Palazzolo, E.; Francese,
G.; Fibiani, M.; D’Alessandro, A.; et al. Mapping quantitative
trait loci affecting biochemical and morphological fruit
properties in eggplant (Solanum melongena L.). Front. Plant.
Sci. 2016, 7, 256.

DOI: https://doi.org/ 10.3389/fpls.2016.00256

Vaiserman, A., Koliada, A., Zayachkivska, A., and Lushchak,
0. (2020). Nanodelivery of natural antioxidants: An anti-
aging perspective. Front. Bioeng. Biotechnol. 447.

DOI: https://doi.org/10.3389/fbioe.2019.00447

Vardanyan V. A., Kirakosyan G. V., Shaboyan G., SimonyanR.
K. and Sarikyan K. M. Study of biological and agronomical
evaluation of tomato. BIO Web Conf. Volume 126, 2024,
International Conference on Advance in Energy, Ecology and
Agriculture (AEEA2024), 01004, page 7.

DOI: https://doi.org/10.1051/bioconf/202412601004

Sarikyan K., Grigoryan M., Shaboyan G, Zadayan M.,
Kirakosyan G. Biochemical properties of several genetic
resources of the national tomato germplasm. Bioactive
Compounds in Health and Disease 2024; 7(1): 51-64.

DOI: https://doi.org/10.31989/bchd.v7i2.1305

Shaboyan G., Matevosyan L., Sarikyan K., Martirosyan G.
Perspective lentil samples from the ICARDA for functional
food. Bioactive Compounds in Health and Disease 2024;
7(2):131-140.

DOI: https://doi.org/10.31989/bchd.v7i2.1291

Zharkova |., Pochitskaya I., Efremov D., Plotnikova I.,
Chusova A., Pronkina A., Harutyunyan N. Assessment of

Vitamin- and Mineral-content Stability of Tomato Fruits as a

30.

31.

32.

33.

34,

35.

36.

37.

38.

BCHD Page 647 of 648

Potential Raw Material for the Production of Functional
Food. Functional Foods in Health and Disease 2023; 14(1):
14-32. DOI: https://doi.org/10.31989/ffhd.v14i1.1259

Martirosyan DM, Ekblad M: Functional Foods Classification
System: Exemplifying through Analysis of Bioactive
Compounds. Functional Food Science 2022, 2(4): 94-123.
DOI: https://doi.org/10.31989/ffs.v2i4.9195.

El-Nashar NN, Abduljawad SH: Impact effect of lycopene and
tomato-based products network on cardio- protective
biomarkers in vivo. Functional Foods in Health and Disease
2012, 2(5): 151-165.

DOI: https://doi.org/10.31989/ffhd.v2i5.926.

Hadi ST, Shaban DM, Morgab MAH, Jasim SM: Chemical

composition and effective compounds of dates and their use
in a snack to give energy to athletes. Functional Foods in
Health and Disease 2023, 13(8): 388 of 397.

DOI: https://doi.org/10.31989/ffhd.v13i8.11478.

Yanai H, Adachi H, Kawaguchi A, Hakoshima M, Waragai Y,

Harigae T, Masui Y: The anti-atherosclerotic effects of
tomatoes. Functional Foods in Health and Disease 2017,
7(6); 411-428.

DOI: https://doi.org/10.31989/ffhd.v7i6.3517

Baskovtceva A, Barakova N, Samodelkin E, Kiprushkina E,
Alkhateeb R, Tochilnikov G: Unlocking the Potential of Carrot
Pomace: Enzymatic and Impact-Disintegrator-Activator
Processing for Elevated Beta-Carotene Concentration in
Carrot Powder. Functional Foods in Health and Disease
2023, 13(10):505-519.

DOI: https://doi.org/10.31989/ffhd.v13i10.1184

Harutyunyan S.S., Matevosyan L.G., Ghukasyan A.G.,
Galstyan M.H. The system of soil protection and general
balance of main nutrient elements in perennial plantations
of semi-desert natural soil zone of Armenia. Agronomy
Research 20(3), 575-587, 2022

DOI: https://doi.org/10.15159/AR.22.039

Matevosyan L.G., Harutyunyan S.S., Galstyan M.H., Osipova
R.H., Mkrtchyan A.T., Sargsyan K.Sh. and Sadoyan R.R.
Balance and coefficients of usage of nitrogen, phosphorus
and potassium from the soil and fertilizers by tomatoes and
peppers in the conditions of Ararat Plain of Armenia.
Agronomy Research 22(1), 190-206, 2024.

DOI: https://doi.org/10.15159/AR.24.015

Martirosyan, D., Lampert, T., Ekblad, M. Classification and
regulation of functional food proposed by the Functional
Food Center. Functional Food Science 2022;2(2)25-46.

DOI: https:// doi.org/10.31989/ffs.v2i2.890

Dolores R. Ledesma. Experimental Design, Analysis of

Variance IRRISTAT, AVRDC, Tawan, 2006, P.15,


https://www.ffhdj.com/
http://dx.doi.org/10.1016/j.foodres.2013.09.049
https://www.doi.org/10.1111/aab.12017
https://www.doi.org/10.3390/agronomy12020266
https://doi.org/10.3389/fpls.2016.00256
https://www.doi.org/10.1051/bioconf/202412601004
https://www.doi.org/10.31989/bchd.v7i2.1305
https://www.doi.org/10.31989/bchd.v7i2.1291
https://www.doi.org/10.15159/AR.22.039
https://www.doi.org/10.15159/AR.24.015

Bioactive Compounds in Health and Disease 2024; 7(12): 636-648

39.

40.

41.

42.

43,

44,

45.

Martirosyan, D. M., Stratton S. functional food regulation.
Bioactive Compounds in Health and Disease 2023; 6(7): 166
DOI: https://doi.org/10.31989/bchd.v6i7.1178

Matevosyan L.G., Barbaryan A.A., Matevosyan L.G.,
Barbaryan A.A., Ghukasyan A.G., Ghazaryan R.G., Alikhanyan
N.A. et al. Organization of seed breeding activities for
leguminous crops and introduction of new varieties in
conditions of piedmont and mountainous zones of Armenia.
E3S Web Conf. Volume 420, 2023 EBWFF 2023 -
International Scientific Conference Ecological and Biological
Well-Being of Flora and Fauna (Part 1),

DOI: https://doi.org/10.1051/e3sconf/202342001022

Matevosyan L.G., Ghazaryan R.H., Ghukasyan A.G., Galstyan
M.H., and Harutyunyan S.S. Agro-biological evaluation of
different groundnut (Arachis hypogaea L.) varieties on the
background of phosphorous-potash fertilizers in conditions
of semi-desert soil zone. Agronomy Research 2024; 22(1),

180-189. DOI:_https://doi.org/10.15159/AR.24.006

Fortuny, A. P., Bueno, R. A., Pereira Da Costa, J. H., Zanor, M.
I., and Rodriguez, G. R. Tomato fruit quality traits and
metabolite content are affected by reciprocal crosses and
heterosis. J. Exp. Bot. (2021); 72, 5407-5425.

DOI: https://doi.org/10.1093/jxb/erab222

Galstyan M., Matevosyan L., Zadayan M., Ghukasyan A.,
Harutyunyan S., Sargsyan K., Mkrtchyan A., et al.
Assessment of the impact of micro fertilizers on winter
wheat and winter barley crops under the Sevan basin
conditions. Bioactive Compounds in Health and Disease
2024; 7(4): 199-211.

DOI: https://doi.org/10.31989/bchd.v7i4.1292

Larionov MV, Galstyan MH, Ghukasyan AG, Matevosyan
L.G., Hakobjanyan I.L.,, Gharibyan P.A., Sayadyan HY,
Sargsyan K.S.. The ecological and sanitary-hygienic
assessment of the river systems located in the technogenic
polluted zone of the Caucasus. Egyptian Journal of Aquatic
Research 2024; Volume 50, Issue 2: 189-199.

DOI: https://doi.org/10.1016/j.ejar.2024.03.006

Filyushin M.A., Dzhos E.A., Shchennikova A.V., Kochieva E.Z.
Metabolite concentrations and the expression profiles of the
corresponding metabolic pathway genes in eggplant
(Solanum melongena L.) fruits of contrasting colors. Vavilov
Journal of Genetics and Breeding. 2024;28(6):619-627.

DOI: https://doi.org/10.18699/vjgb-24-69

BCHD

Page 648 of 648


https://www.ffhdj.com/
https://www.doi.org/10.31989/bchd.v6i7.1178
https://www.doi.org/10.1051/e3sconf/202342001022
https://www.doi.org/10.31989/bchd.v7i4.1292
https://www.doi.org/10.1016/j.ejar.2024.03.006
https://www.doi.org/10.18699/vjgb-24-69

