with images in the “Image)” program, statistical analysis. Identification of the granulometric
structure of starch in winter triticale samples showed that they were characterized by different
maximum, minimum and average granule sizes with significant variation. The largest average
size (23.2 and 23.5 microns) was found for samples 193 and 223, and the smallest (16.7-16.8
microns) - for samples 169 and 242. Other samples were characterized by average sizes from
16.9 to 21.4 microns. The patent for a useful model "Method for the selection of breeding
material for triticale according to the granulometric composition of grain starch” (No. 1440021
dated 02/10/2020) was received.

Conclusions. The developed method for sampling triticale based on the assessment of the
granulometric structure of starch makes it possible to quickly and accurately analyze new
breeding material and increase the effectiveness of breeding work to create varieties suitable
for different uses, for example, for the production of bioethanol or starch.

Key words: breeding, grain crops, starch granule size, sample identification, light microscopy.
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VARIABILITY IN CHEMICAL COMPOSITION OF EGGPLANTS AND SWEET PEPPERS

Shabetya' O.N., Sergienko® O.V., Mogilna® O.N., Pilipenko® L.V., Kotsareva? N.V.
YInstitute of Vegetable and Melon Growing of the NAAS, Ukraine
2FGOBU VO Belgorod State Agrarian University named after V.Ya. Gorina, Russia

The dry matter, vitamin C and total sugar contents were determined in eggplant and sweet
peppers fruits to establish patterns in these substances, depending on the subspecies and color of
fruit in and to investigate the dynamics of these indicators during sweet pepper ripening. The dry
matter content was found to depend on the subspecies and fruit color in eggplant. The stability of
the "dry matter content” and "vitamin C content” indicators was evaluated. It was shown that the
effects of the subspecies and varietal characteristics on the dry matter in eggplant accounted for
61 - 65%. The effect of the cultivation weather factor accounted for 20%, and the factor interac-
tion effect — for 15-18%. The vitamin C stability in eggplant is above average, regardless of the
subspecies. There was an upward trend in the dry matter content in sweet pepper accessions with
industrially mature dark fruits. The vitamin C content depended on the fruit maturity degree, and
the vitamin C amount, in the first place, depended on the genotype. There was an upward trend in
the total sugar content in accessions with industrially mature cream and yellow fruits. It was
found that the genotype effect on the vitamin C content in sweet pepper fruits ranged 72 to 75%.
The effect of the cultivation weather factor accounted for about 26%, and the factor interaction
effect — for 20-22%.

Key words: eggplant, sweet pepper, dry matter, vitamin C, content, variability, stability.

Introduction. Vegetables are a major source of vitamins and trace elements for humans.
Therefore, the quantitative and qualitative chemical composition of vegetable products is ex-
tremely important.

Review of literature, problem statement. Recently, eggplant has become increasingly
popular due to its taste and high contents of beneficial chemicals such as vitamins B, PP and C,
potassium, calcium, phosphorus, magnesium and sodium. Eggplants contain small amounts of
copper, zinc and aluminum, however, due to balanced contents of iron, manganese and cobalt
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stimulate hematopoiesis, positively affect the spleen, liver and bone marrow functions, contribute
to erythropoiesis and hemoglobin synthesis, and normalize the cholesterol level. Eggplants are
used in diets for anemia, atherosclerosis and adipose degeneration. As to the calcium amount and
availability, eggplant fruits are superior to vegetables such as onions, carrots, cucumbers, pep-
pers, melons, pumpkins and lettuce. Nutritionists say that due to phenolic compounds, eggplants
increase the small blood vessel tone. The total energy value of fresh eggplant does not exceed 24
kCal, which makes the product attractive for dietary nutrition [1, 2, 3, 4, 5, 6].

The dry matter content is a most important indicator that determines the quality of plant
raw materials. The quality of processed products also largely depends on the dry matter content in
raw material.

Most vegetables have relatively low dry matter contents (4-10%). Of vegetables, carrots
(on average 14%), green peas (up to 20%) and corn (over 25%) are the richest in dry matter. The
published data say that the dry matter content in eggplants is 6-13% [1, 7].

The dry matter content depends on climatic conditions (weather). Watering, especially be-
fore harvesting fruits and vegetables, increases the yields, but reduces the dry matter content in
raw material, impairing its transportability and shelf life. To cook side dishes from eggplants, it is
desirable to have a moderate dry matter content, which provides the necessary resilience and
softness of final products. In the production of top-quality canned products, the increased dry
matter content reduces the shrinkage of fruits in cans and improves the appearance for a longer
time [1, 8].

Sweet peppers are consumed as fresh, fried, stewed, salted, stuffed and marinated prod-
ucts. Lecso, paste and puree are made from peppers. The great advantage of sweet pepper is that,
when canned, it retains 45-75 mg/100 g of vitamin C. In many countries, paprika powder, 100 g
of which contains more than 1000 mg of vitamin C, is produced from pepper.

As to vitamin C, this plant ranks first among all vegetables (100 g of raw material con-
tains 70-130 mg/100 g of vitamin C). Red pepper is especially rich in vitamin C. Consumption of
40-50 g of fresh pepper completely satisfies the daily requirement of the body in many vitamins.
In addition to vitamin C, peppers contain such valuable vitamins as PP, B1, B2, carotene, nicotin-
ic and folic acids, as well as essential oil, the aroma of which stimulates the appetite, promotes
better digestion and metabolism [5, 11].

Current medicine has proven that the large accumulation of vitamins C and P (citrine) in
the human body contributes to removing cholesterol from the body and normalizes blood pres-
sure. Rutin is of particular value in pepper, as it reduces blood capillary injuries, improving the
elasticity and strength of blood vessel walls, i.e. prevents internal bleeding upon cardiovascular
diseases. Iron salts are important for increasing hemoglobin in the blood.

Purpose and objectives. We evaluated the variability of the dry matter and vitamin C
contents in eggplants, depending on the subspecies and variety, as well as the variability of the
dry matter, vitamin C and total sugar content in industrially or biologically mature sweet peppers,
depending on their color, when they were grown in the Left Bank Forest-Steppe Ukraine, to es-
tablish patterns in these parameters and their dynamics (during sweet pepper ripening).

Materials and methods. The study was conducted in 2017-2019. Eggplants belonging to
the West Asian and East Asian subspecies were chemically analyzed. Accessions with industrial-
ly mature dark purple, violet, light purple, and white fruits were examined. Industrially mature
violet, dark-green, light-green, white-cream, and light-yellow sweet peppers were chemically
analyzed.

The content of soluble solids was determined on a refractometer in accordance with State
Standard of Ukraine 8402: 2015 “Products of Fruit and Vegetable Processing. Refractometric
Method for Determining the Content of Soluble Solids.” Tests conducted by research institutes
showed that the refractometer readings depended on the chemical composition of the studied ob-
jects, so they can be used in comparison with the method of determining the dry matter by drying
[9, 10].

Two-factor analysis of variance (factor A — genotype, factor B — weather) was used to as-
sess the effect of each factor and their interaction [17].
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Several researchers [4, 11, 12, 13, 14, 15] proved the possibility of estimating the stability
of traits in short variation series using the Lewis stability coefficient. The stability of the traits
under investigation was evaluated using the maximum, standard deviation and Lewis coefficient.

Results and discussion. Eggplant. The dry matter content depended not only on the sub-
species, but also on the fruit color (Table 1).

The average dry matter content in the West Asian subspecies accessions (five samples
from each replicate) was 7.9-8.0%. Accessions with dark-violet fruits accumulated more dry
matter. In the East Asian subspecies accessions, the dry matter content tended to increase and
ranged 8.2 to 8.4%. There was also an increase in the dry matter content in fruits with a higher
content of anthocyanins, i.e. in darker fruits. It was visually noted that varieties with high dry
matter content had a glossy surface, strong peel, dense flesh and are more suitable for transporta-
tion and storage. At the same time, it was noted that elevated temperatures and drought during the
growing period favored high concentrations of dry matter.

Table 1.
Dry matter and vitamin C in eggplants.

Dry matter content

(refractometer), % Vitamin C content, mg/100 g

Genotype/fruit color

I ] i [\ I ] i v
West Asian subspecies
1 Bila Liliia/white 8,0 7,8 7,9 79 4,0 3,9 3,9 3,8
Mean 7,9 3,9
2 Lider/dark-violet 8,0 8,1 79 8,0 3,8 3,9 3,9 4,0
Mean 8,0 3,9
East Asian subspecies
3 Primier/violet 8,0 8,3 8,2 8,7 3,9 3,9 4,1 4,3
Mean 8,4 41
4 Line 8/light-lilac 8,3 8,3 8,0 8,2 4,1 4,1 4,0 4,1
Mean 8,2 41

The vitamin C content varied 3.9 to 4.1 mg/100 g and depended on the subspecies, but not
on the fruit color. The stability of the dry matter content was also analyzed (Table 2).

Table 2.
Dry matter content in eggplants and its stability.
% .
. - Lewis
Accession Mean Max Min 'V'ax.'m“m Star)dgrd coefficient
deviation deviation
1 7,9 8,0 7,8 0,1 0,05 1,03
2 8,0 8,1 7,9 0,1 0,05 1,03
3 8,4 8,7 8,0 0,4 0,25 1,09
4 8,2 8,3 8,0 0,2 0,10 1,05
Mean 8,1 8,3 7,9 0,2 0,12 -
Lewis coefficient 1,06 1,09 1,03 - - -

In general, the "dry matter content” trait was characterized by low variability. The stabil-
ity of the "dry matter content” trait in the West Asian subspecies accessions was higher, with the
Lewis coefficient of 1.03.

To assess the relationship between the dry matter content, subspecies, variety and agrome-
teorological conditions during cultivation (2017-2019), analysis of variance [17, 18] was used,
and it was found that the effects of subspecies and varietal characteristics on the dry matter in
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eggplants ranged 61 to 65%; the effect of the "weather during cultivation™ factor was about 20%;
and the factor interaction effect was within 15-18%.
The stability of vitamin C content in eggplants is summarized in Table 3.

Table 3.
Vitamin C content in eggplants and its stability.
% .
. - Lewis
Accession Mean Max Min Ma)ﬁ'”!“m Sta’.‘d‘?‘rd coefficient
deviation deviation
1 3,9 4,0 3,8 0,2 0,1 1,05
2 3,9 4,0 3,8 0,2 0,1 1,05
3 4,1 4,3 3,9 0,4 0,2 1,10
4 4,1 41 4,0 0,1 0,05 1,03
Mean 4,0 4,1 3,9 0,2 0,1 -
Lewis coefficient 1,05 1,08 1,05 - - -

The stability of vitamin C content in eggplants was shown to be above the average, re-
gardless of the subspecies. This indicator was more stable in the light-lilac East Asian subspecies
accessions (1.03).

Sweet pepper. The dry matter content was found to be associated with the color of indus-
trially mature fruits (Table 4).

Table 4.
Dry matter content in sweet peppers.

Dry matter content in the in-
dustrial maturity phase (refrac-
tometer), %
I I i

Dry matter content in the bio-
logical maturity phase (refrac-

tometer), %
v I I i

Genotypes by color of the fruit
in the industrial maturity phase

\Y/

Ne 1 Line 1
fruits of dark purple
Mean
Ne 2 Line 2
fruits of dark-green
Mean
Ne 3 Valiusha
fruits of white-cream
Mean
Ne 4 Lada
fruits of light-green
Mean
Ne 5 Liubasha
fruits of light yellow
Mean

7,1 7,2 7,4

7,3
8,2

8,2
6,3

6,3
6,2

6,1
6,7

6,8

7,4 7,2 7,2 7,4
7,3
8,4
8,4
6,3
6,3
6,2
6,2
6,7
6,9

7,5

8,1 8,2 8,2 8,3 83 85

6,2 6,3 6,4 6,3 63 64

6,0 6,0 6,2 6,1 6,1 6,2

6,7 6,8 7,0 6,8 68 7,0

There was an upward trend in the dry matter content in the accessions with dark fruits in
the industrial maturity phase. The highest dry matter content was recorded for accession 2 with
industrially mature dark-green fruits. This accession accumulates dry matter during ripening, has
a thin pericarp and is suitable for processing into paprika.

The accessions with light and thick pericarp contained less dry matter, and its content
slightly increased during ripening.

The stability of the vitamin C content in sweet peppers is summarized in Table 5.
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Table 5.
Dry matter content in sweet peppers and its stability.

%

. - Lewis co-
Accession Mean Max Min 'V'ax.'”?“m Sta’.‘d‘?‘rd efficient
deviation deviation
1 7,3 75 7,2 0,3 0,15 1,04
2 8,4 8,5 8,3 0,2 0,10 1,02
3 6,3 6,4 6,3 0,1 0,05 1,02
4 6,2 6,2 6,1 0,1 0,05 1,02
5 6,9 7,0 6,8 0,2 0,10 1,03
Mean 7,0 7,1 6,9 0,2 0,10 -
Lewis coefficient 1,36 1,37 1,36 - - -

The expression of the "dry matter content™ trait in sweet peppers was quite stable within
each accession, but varied from accession to accession under the same growing conditions. It was
found that the genotype effect on the dry matter in sweet peppers ranged 8 to 73%. The effect of
the "weather during cultivation™ factor was about 19%, and the factor interaction effect was with-
in 16-19%.

The study demonstrated that the vitamin C content depended on the degree of fruit ripe-
ness (Table 6).

Table 6.
Vitamin C and total sugar contents in sweet peppers.

Vitamin C content, mg/100 g Total sugar cotent, %
(Mean) (Mean)

Genotypes by color of the fruit in

the industrial maturity phase in the indus-  in the biolog- inthe indus- in the biolog-

trial maturity  ical maturity trial maturity ical maturity

phase phase phase phase
fruits ofﬁgaik purple 114,5 124,9 3,3 3,4
fruits ofj\g_)azrk-green 97,0 1156 3.2 3,4
fruits of Jv\f;_)h?te-cream 147.5 162,0 3,7 3,8
fruits ofj\ﬁgit-green 165,7 1948 33 3,5
o 120,4 134,5 3.9 41

fruits of light yellow

All the accessions tended to accumulate vitamin C during ripening. The vitamin C amount
depended on the genotype; no association with the color was observed. Visual examination re-
vealed that the accessions with thick pericarp contained more vitamin C. As fruits ripened, the
total sugar content in sweet peppers increased, depending on the genotype. There was a trend in
the total sugar accumulation in the accessions with white-cream and light-yellow fruits in the
industrial maturity phase.

The chemical parameter stability of sweet pepper was evaluated with the Lewis coeffi-
cient. The expression of the "total sugar content™ trait within the genotype was quite stable. The
"vitamin C content" trait was more variable both within the genotype and between different ac-
cessions under the same growing conditions (Table 7).
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Table 7.
Vitamin C content in sweet peppers and its stability.

% Lewis
Accession Mean Max Min Maximum  Standard coeffi-
deviation  deviation cient
1 1249 128,3 121,3 3,6 1,8 1,06
2 115,6 118,1 114,0 2,5 1,3 1,04
3 162,0 167,3 159,5 53 2,7 1,05
4 194,8 200,6 182,7 12,1 6,0 1,10
5 134,5 136,8 131,6 2,9 1,4 1,03
Mean 146,4 150,2 141,8 53 2,7 -
Lewis coefficient 1,68 1,69 1,60 - - -

The study showed that the "vitamin C content” trait in sweet peppers was more stable in
the accessions with of white-cream and light-yellow fruits. The vitamin content C was highly
variable and depended primarily on the genotype. The genotype effect on the vitamin C content
in sweet peppers ranged 72 to 75%. The effect of the "weather during cultivation" factor was
about 26%, and the factor interaction effect — 20-22%.

Conclusions. 1. Eggplant. The dry matter content in eggplants depended not only on the
subspecies, but also on the fruit color. In the East Asian subspecies accessions, the dry matter
content is slightly higher (by 0.3-0.5%) than that in the West Asian subspecies ones. There was
also an increase (by 0.1-0.2%) in the dry matter content in fruits containing more anthocyanins
(darker fruits). In general, the "dry matter content™ trait is characterized by low variability. The
stability of the "dry matter content” trait in the West Asian subspecies accessions was slightly
higher (Lewis coefficient 1.03). The effect of subspecies and varietal characteristics on the dry
matter content in eggplants ranged 61 to 65%. The effect of the "weather during cultivation™ fac-
tor was about 20%, and the factor interaction effect — 15-18%. The stability of vitamin C content
in eggplants was above average, regardless of the subspecies.

2. Sweet pepper. There was an upward trend in the dry matter content in the accessions
with industrially ripened dark fruits (by 0.5-2.2%). The accessions with light fruits and a thick
pericarp accumulated slightly less dry matter (6.1-6.8%), and the dry matter content slightly in-
creased during ripening. The "dry matter content” trait in sweet peppers was quite stable within
the accession, but variable from accession to accession the same growing conditions. The vitamin
C content depended on the degree of fruit maturity. There was a trend in the vitamin C accumula-
tion in all the accessions during ripening. The vitamin C amount depended on the genotype, and
visual examination showed that the accessions with a thick pericarp contained more vitamin C.
There is a trend in the total sugar accumulation in the accessions with industrially mature cream
and yellow fruits. The "total sugar content” trait was quite stable within the genotype. The "vita-
min C content” trait in sweet peppers was more stable in the accessions with light-yellow fruits
(Lewis coefficient 1.03%). The vitamin C content was highly variable (114-200.6%) and de-
pended primarily on the genotype. It was found that the genotype effect on the vitamin C content
in sweet peppers ranged 72 to 75%. The effect of the "weather during cultivation™ factor was
about 26%, and the factor interaction effect — 20— 22%.
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MIHIIUBICTb BMICTY XIMIYHUX PEYOBHH Y IVIO/IAX BAK/IA’KAHY
TA HIEPLIO COJIOAKOI O

IllaGetsa O.M.,1 Ceprienko O.B.,l MoruipHa O.M.,1 IInnunenko H.B.,l Komapesa H.B.?
"ncruryT oBouiBHMITRA | GamrTanHuITRa HanionansHoi akagemii arpapaux Hayk Ykpainy,
Ykpaina

2®J10B3 BO benropoacekuii aepxaBHuil arpapuuit yHisepcutet iMeH1 B.4. ['opina, Pocis

MeTta focaiizkeHHs1 — BUBUEHHsI MiHJIMBOCTI BMICTY CyXoi pedoBUHHM Ta BiTaMiHy C miio/iB 6ak-
Ja)kaHy B 3aJIEKHOCTI BiJ MIABUAY 1 COPTOTHUITY, CyXOi pedoBHHHM, BiTaMiHy C 1 3arajJpbHOro
IYKPY TUIOJIIB TMEPII0 COJIOAKOTO B 3aJIEKHOCTI Bl 3a0apBJICHHS B TEXHIUHIN 1 O10JIOT1UHIN
CTHIJIOCTI Ta BCTAHOBJICHHSI TUHAMIKM [IUX MOKA3HUKIB MPH JTO3PiBaHHI Y MEPIIO COJIOIKOTO.

Marepianm i meroau. Jocnimkenns nposeaero B 2017-2019 pp. IIposeaeno ximiunuil anamis
IUIOAIB OakjakaHa, K1 HaJeKaTh J0 3aX1AHO0-a31aTCHLKOr0 Ta CXI1JHO-a31aTCHKOrO MiIBHIB.
Buxinnum matepianom Oyiu 3pa3ku 3 TEMHO-(i0J€TOBUM, (10JE€TOBUM, CBITIO-Oy3KOBUM Ta
OiuM 3a0apBJICHHSM IUIOAIB B TEXHIYHIM CTUTIIOCTI. Y MEPII0 CONOAKOTO MPOBEAEHO XiMiy-
HUW aHaMI3 TUIOJIB B TEXHIYHIM CTUIIIOCTI 3 (h10OJETOBHM, TEMHO-3€JIEHUM, CBITJIO-3€JICHUM,
0110-KpeMOBHM 1 CBITIIO-KOBTUM 3a0apBiieHHsAM. [IpoBesieHo OIIHKY CTabUIbHOCTI BMICTY Xi-
MIYHHX PEUOBHH 32 JONOMOT0I0 KoedilieHTa crabinpHocTi Jlesica.

OO0roBopenHnsi pesyabratiB. baxnaxcan. BigMiueHO MIJBUIIEHHS BMICTY CYXOi PEYOBHHH Y
IUIOAIB 3 OLIBII BUCOKMM BMICTOM aHTOI[IaHIB (3 OLIbII TeMHUM 3a0apBiieHHsAM). BizyanbHO
BU3HAYEHO, 1110 COPTU 3 BUCOKUM BMICTOM CyXOi pPE€YOBHHHU MAlOTh IJISTHIIEBY OBEPXHIO, Mill-
HY WIKIpKY, IIJIBHUA M’SKYII Ta € OUTbII NMPUAATHUMHU 10 TPAHCIOPTYBAaHHS 1 30epiraHHs.
Boanowac BigMideHo, 110 MiJBUIIEHI TEMIEPATypu Ta MOCyXa MPOTATOM BereTalii CpusiioTh
(dopMyBaHHIO BHCOKOI KOHIEHTpamii cyxoi pedyoBuHu. Hakonuuenus Bitaminy C 3anexano
BiJl MABUIY Ta HE 3aJIeKajo BiJl 3a0apBlIeHHS TUIOIIB.
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B nioMy o3Haka «BMICT CyX0i pEUOBHHM» XapaKTEPU3YEThCS HEBUCOKOIO MiHIMBICTIO. CTabinb-
HICTh IIHOTO MOKa3HHUKA y 3pa3KiB 3axXiJHO-a31aTChKOr0 MiABHIY Oyia Aemio BUMIOW (Koedilri-
ent Jlesica — 1,03).

CrabinbpHicTh BMICTy BiTaminy C B miogax OakiaxkaHa Oyra BHIIIOIO 3a CEPEIHIO 1 HE 3ajiekasa
BiJ mifgBuay. binbmie cTabinbHUM Lel MOKa3HUK OyB y 3pa3KiB CXiHO-a31aTCHKOTO MiABHIY 3
CBITJIO-OYy3KOBUM 3a0apBJICHHSM ILJIO/IB.

Ilepeub conookuii. BinMideHO TEHJIEHIIIIO O1IBIIOTO0 BMICTY CYXOi PEYOBHHHU Y 3pa3KiB MEPITO
COJIOZKOTO 3 TEMHHM 3a0apBJCHHSAM IUIOMIB y TeXHIUHiN cturiocti. HaliBUIMM BMICT CyXoi
PEUOBHMHHU BiIMI4€HO Y 3pa3Ka 3 IUI0JIaMU TEMHO-3€JICHOTO 3a0apBIIEHHS B TEXHIUHIN CTHIIIOC-
Ti. Lel 3pa3ok HaKOMMUYyBaB CyXy PEUOBMHY B IIPOLIECi 103piBaHHS, MaB TOHKY CTIHKY IUIOAA
Ta OyB MPUAATHUM JUIS IEPEPOOKHU Ha MANPUKY. 3pa3Ku i3 CBITIIMM 3a0apBJICHHSAM Ta TOBCTOIO
CTIHKOIO IUIO/IIB MQJIM JICUI0 MEHIINHA BMICT CyXOi pEHOBUHH, SKUN HEICTOTHO 30171bIIyBaBCS
P A03piBaHHI.

Biamiveno tenaeHmio HakonudeHHs BiTaminy C y BCix 3pa3kiB npu ao3piBanHi. KiibkicTh BiTa-
Mminy C 3ajexxana BiJi TE€HOTHITY, 3B 30K 13 3a0apBIICHHSM HE BiJCIIIKOBYBABCS, 32 Bi3yallb-
HUM CIIOCTEPESKEHHSIM OUIBIIOI KUTbKICTh BiTamiHy C Oyna y 3pa3kiB 3 TOBCTOKO CTIHKOIO
moaiB. [lo Mipi J03piBaHHS BMICT 3arajbHOTO IYKPY B IIJIOJIaX MEPIFO COJIOAKOTO 30UIbITY-
BaBCs Ta 3aJIe)KaB BiJl TCHOTHITY. BiMiue€HO TEHJCHIIiI0 301UIBIICHHS BMICTY 3arajlbHOTO IIYK-
Py y 3pa3KiB 3 KPEMOBUM Ta >KOBTUM 3a0apBICHHSAM Y TEXHIUHIN CTHTIIOCTI.

Po3paxoBano cTaOUIBbHICTh XIMIYHHMX ITOKa3HUKIB TEPIO COJIOAKOro 30 KoedimienTom Jlepica.
O3Haka «BMICT 3arajbHOTO I[yKpy» B MEXax reHOTUIly Oylia IOCTaTHbO cTaluIbHOW0. O3HaKa
«BMicT BiTaminy C» Oyia OLIbII MIHJIMBOIO SIK Y MEXax I€HOTHITY, TaK 1 B Pi3HUX 3pa3KiB 3a
OJIHAaKOBUX YMOB BHUPOIIYBaHHSI.

BucnoBku. haxnascan. BMICT cyxoi pedoBUHU B IJI0/1aX OakjiakaHa 3aJiekaB HE JIMIIE Bij Ha-
JISKHOCTI JI0 MiIBUAY, ajie i BiJ 3a0apBieHHS IUIOIB. Y 3pa3KiB CXiJHO-a31aTChKOTO MiABUITY
BMICT cyxoi pedoBuHU OyB BumuM Ha 0,3...0,5 %, HiIX y 3axigHo0-a3iaTchkoro. Takox Biami-
YEeHO MiJBUIICHHS BMICTY CyXOi PEYOBHMHHU Y IJIOJIB 3 OUIbIIE BUCOKHMM BMICTOM aHTOLIaHIB
Ha 0,1-0,2%. Y 1izoMy 03HaKa «BMICT CyX0i PEYOBHHW» XapaKTEPH3YETHCS HEBHCOKOIO MiH-
muBicTio. CTabUTbHICTh IHOTO TIOKa3HUKA Y 3pa3KiB 3aXiHO-a31aTChKOTO MiIBHIY Oyia JeIio
Buioro (koedirient Jlerica — 1,03).. YcTaHOBIEHO, 110 BIUTUB MiJBHIY i COPTOBHX OCOOIMBO-
cTeil Ha (opMmyBaHHA Cyxoi pPeYOBMHHM B IUIOAax Oakia)kaHa CTaHOBUTH Bifg 61 mo 65 %.
BnnuB daxTopa «1morogHi yMOBU BUPOLIYBaHHS» CTaHOBUTH O1u3bko 20 %, a B3aemois (ax-
TOpiB cTaHOBUTH 15...18 %. CrabinpHicTh BMicTy BitaMiHy C y miojax OakiiakaHa BUIIA Ce-
PEAHBOI 1 HE 3aJIeKUTH BiJ MiTBUIY.

Ilepeysv conookui. BinMideHO TEHACHINIO OUIBIIOTO BMICTY CyXOi PEYOBHHHU Y 3pa3KiB MEPITO
COJIOJIKOTO 3 TEMHHUM 3a0apBJICHHSIM TUIOMIB y TeXHiuHil cturiocti 0,5-2,2 %. 3pa3ku i3 CBIT-
JIMM 320apBJIEHHSAM Ta TOBCTOIO CTIHKOIO IUIOJIB MaJH AEII0 MEHIINHI BMICT CyX0i pe4OBUHHU
(6,1-6,8%), sikuii HEICTOTHO 301LIBIIYBABCS MPH J103piBaHHI. O3HAKA «BMICT CYXOl pEUOBHHNY
y TEPII0 COJOAKOTO € JOCTaTHhO CTaOUTBHOIO B MEXax 3pa3Kka, aje MIHJIMBOIO 32 Pi3HUMHU
3pa3kaMu 3a OJIHAaKOBUX YMOB BHpolyBaHHsS. BmicT BiTaminy C 3anexaB BiJl CTYNEHIO CILIO-
cTi mioAiB. BinMideHo TeHAeHLi0 Hakonu4yeHHs BiTaMiHy C y BCiX 3pa3kiB IpH JO3piBaHHI,
HOro KUIBKICTh 3ajie)Kajia BlJl FTEHOTUITY 1 TOBIIMHM CTIHKHU IJIony. BigMideHO TeHaeHIIito 301-
JBIIEHHS BMICTY 3arajbHOro IyKpy Y 3pa3KiB 3 KDEMOBHUM Ta KOBTUM 3a0apBieHHAM. O3Haka
«BMICT BiTaMiHy C» y THepIto conoakoro Oyna Ouibll cTablIbHOIO Y 3pa3KiB 3 IUIOIaMHU CBIT-
Jo-xo0BTOro 3adapsneHHs (koediment Jlepica 1,03%). [{ns BmicTy BiTaminy C XapaKTepHOIO
Oyna Bucoka BapiabenbHicTh (114-200,6%), BiH mepIIoueproBo 3ajexaB BijJ reHOTHITY. 3a pe-
3yJIbTaTaMu JOCTIJKeHb BMICT BiTaMiny C 3aiexaB BiJ] CTYIEHIO 3piIOCTi IUI0AIB. BigmiueHo
TEHJICHIIII0 301IbIIEHHS] BMICTY 3arajbHOr0 I[yKpYy Y 3pa3KiB 3 KPEMOBHUM Ta >KOBTHM 3a0apB-
JICHHSIM y TEXHIYHIN cTUriocti. BcraHoBieHo, 1110 BIJIMB MeHOTUNY Ha (POPMYBAHHS BMICTY
BiTaMiny C y miojiax Iepiro COI0IKOro CTaHOBUB Bix 72 10 75 %. BrummB ¢daktopa «morojaHi
YMOBH BHPOIIIYBaHH» CTAaHOBHB OJM3bK0 26 %, a B3aemois ¢akropis — 20...22 %.

Knrouoei cnosa: 6axnasxcan, nepeys conookuil, cyxa pevosuna, simamin C, emicm, MiHAUGICMb,
cmaobinbHicme.
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HU3MEHYHUBOCTH COAEPKAHHUA XUMHUYECKHX BEIIIECTB B ILIO/IAX
BAK/IA/KAHA U ITEPIIA CJIA/[KOI O.

Ila6etsal O.H., CepFI/IeHKol O.B,, MorwibHas® EH., [umuneHko! JL.B., KouapeBa2 H.B.
1I/IHCTI/ITYT oBoleBoicTBa U 6axueBoactsa HAAH, Ykpanna

’0I'OBY BO Benropoackuii rocynapcTBeHHBIN arpapHbiii yHuBepcuteT uMmeHu B.S. ['opuna,
Poccus

Leapb uccienoBaHusi — M3y4eHHE U3MEHYMBOCTU COJIEP>KAaHUSI CyXOro BemiectBa U ButamuHa C
IUI0/IOB OaKiIaXkaHa B 3aBUCMMOCTH OT TOJBHJIA U COPTOTHUIA, CyXOTO BeliecTBa, Butamuna C
1 0011ero caxapa IIo/I0B Meplia CIagKoro B 3aBUCUMOCTH OT OKPacKHU B TEXHUUYECKOH U Ouo-
JIOTHYECKON CIIENIOCTH M YCTAaHOBJICHUSI TUHAMUKH 3TUX TOKa3aTeslel MpHU CO3PEBAHUU Y TIeP-
11a CJIAJKOTO.

Martepuanbsl u metoabl. VccnenoBanus nposeaensl B 2017-2019 rr. [IpoBeaen xumuueckuit
aHaJIM3 IUIOAOB Oakiia)kaHa, OTHOCAILIMXCS K 3alaJHO-a3HaTCKOMY U BOCTOYHO-a3MaTCKOMY
noasuaaM. McxonueiM MaTepranoM ObUTH 00pa3Ibl ¢ TEMHO-(HOIETOBOH, (PHOIETOBOM, CBET-
JIO-CUPEHEBOM M 0eJIoN OKpacKoil MI0/I0B B TEXHUYECKON CIEeNoCcTU. Y Mepla CIagKoro mpo-
BE/ICH XMMUYECKUI aHAJIN3 TUTOJIOB, UMEIOIINX PA3IMYHYI0 OKPACKy B TEXHHUECKOU CIIEIOCTH.
B uccnenoBaHusx MCHOIB30BaHBI 00PA3Ilbl MepIia CIAIKOro ¢ (proneToBoii, TEMHO-3€JIEHOH,
CBETJI0-3€JICHOU, 0€JI0-KPEeMOBOM M CBETJIO-KEJITOM OKPAcCKOM B TeXHUUYECKOU crenocTtu. [1po-
BeJICHA OLIEHKAa CTaOMJIBHOCTU COJAEPIKAHMSI XUMUYECKUX BEIIECTB C HCIOIb30BaHUEM KOA (-
¢unuenta crabuipbHocTH JleBuca.

O6cy:xnenne pe3yabTatoB. baknaxcan. OTMEUEHO TOBBIIICHUE COACPKAHKS CyXOro BEIIeCTBa
y IUIOZIOB ¢ 0oJiee BBICOKMM COJIEpYKAaHHEM aHTOLMAHOB (0oJjiee TEMHOW OKpPACKOW ILIOJOB).
BusyanpHO omnpeneneHo, 4To copTa ¢ BBICOKUM COJIEP)KaHUEM CYXOrO BEIeCTBA UMEIOT TJIsTH-
IEBYIO MOBEPXHOCTbH, MPOYHYIO KOXKHILY, ITIOTHYIO MSKOTh U 00JI€e MPUTOIHBI K TPAHCIIOPTH-
POBKE U XpaHEHUI0. B To ke BpeMs OTMEUEHO, YTO MOBBIIICHHBIE TEMIEPATyphl U 3acyXa B
TEUYEHUH BETeTAI[H CIOCOOCTBYIOT (DOPMHUPOBAHUIO BBICOKHX KOHIEHTPAIMK CYXOTO BeIlle-
ctBa. Hakonnenune suramuna C 3aBUCeNO OT MOJABUIA U HE 3aBUCEII0 OT OKPACKU TIIO/IOB.

B menom mpusHak «cojepiKaHHEe CyXOro BEIIECTBA» XapaKTEpU3yeTcs HEBBICOKOH M3MEHYHBO-
cTbto. CTaOWIIBHOCTB ATOTO MOKa3aTeNs y 00pa3lioB 3ama/HO-a3MaTCKOro MojBKaa Obljia He-
cKoJbKO BhiIlIe (koahduruent Jlesuca — 1,03).

CrabunbHOCTh cojiepxkaHus BuTtamuHa C B ruioax OakiakaHa Obula BBIIIE CpEAHEH M HE 3aBU-
cesa oT noABuAa. bonee cTabMIBHBIM 3TOT MOKa3aTedb ObUT y 00pa3li0B BOCTOYHO-a3MaTCKOTO
MOJIBU/Ia CO CBETIIO-CUPEHEBON OKPACKOM IJI0/I0B.

Ilepey cnaoxuii. OTMedeHa TeHIEHIUs OOJBIIEro COIEpKaHUs CyXOro BelllecTBa B oOpas3lax ¢
TEMHOMN OKpacKoM II0Z0B B TEXHUUECKOH crenoctu. Hanbombiee cofepkanue cyxoro Bele-
CTBa OTMEUYEHO Yy o0pa3la C IUIOJaMH TEMHO-3eJICHOH OKPAacKW B TEXHHYECKOW CIIEIOCTH.
Oroii 0Opa3zel] HaKarIMBaJl CyXO€ BEIIECTBO B MPOLIECCE CO3PEBAHUS, UMEN TOHKYIO CTEHKY
J10/1a ¥ ObUT MPUTOICH IS TIepepaboTku Ha manpuky. OOpasibl cO CBETI0N OKPAcKO U TOJI-
CTOM CTEHKOMH IJIOJJOB MMENIM HECKOJIbKO MEHbILEE CO/Ep)KaHHE CyXOro BELIeCTBA, HE3HAUU-
TEJIEHO YBEJTMYHBAIOIIECECs IPU CO3PEBAHHH.

OTMmeueHa TeHICHLUS HAaKOIIEHUs coiep>kaHust BuTamMuHa C y Bcex 0Opa3IoB MpU CO3PEBAHUM.
KommgectBo Butamunaa C 3aBHCENO OT TEHOTHUIA, CBSA3b C OKPACKOW HE MPOCIIEKHBAIACH, IO
BU3YaIbHBIM HaOMIOZeHUSIM Oombiie BuTaMuHa C HaOMI0Aanoch y 00pasioB ¢ TOJICTOW CTEH-
ko monoB. Ilo mepe co3peBaHus colep:kaHue OOIIEro caxapa B IUIOJAxX Iepla ciIajKkoro
YBEJIMYMBAJIOCh, €T0 KOJMUYECTBO 3aBUCENIO OT TeHoTurna. OTMedeHa TeHIEHIMsS HAKOIUICHUS
cojiepkaHusl 00IIero caxapa y o0pas3loB ¢ KPEeMOBOW M KEITOW OKPACKOW B TEXHHYECKOU
CHEJIOCTH.

PaccunTana cTaOMIBHOCTh XMMHYECKHX MTOKa3aTelel mepIia ciaakoro mo koddumuenty Jlepu-
ca. [Ipu3Hak «cogeprkanue o01Iero caxapay B mpezenax reHoTUIa OblT 10CTaTOYHO CTa0HIIEH.
[Tpusnak «conepxanue ButamuHa C» UMen O00JIbIIYI0 H3MEHYHUBOCTD KakK B Mpeesiax TeHOTH-
na, Tak ¥ y pa3JIMyHbIX 00pa31oB IpU OJJMHAKOBBIX YCIOBHUSIX BbIpAIlMBAHUSL.
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BuiBoabl: 1. Baknaswcan. ConepkaHue Cyxoro BEIIECTBa B IJIOJax Oakia)kaHa 3aBUCENIO He
TOJIKO OT TPUHAUICKHOCTH K TOABHIY, HO U OT OKPacKH IIOJOB. Y 00pa3IioB BOCTOYHO-
a3MaTCKOT0 MOJIBUJIa COJepX)aHue cyxoro BemlectBa Bbime Ha 0,3...0,5 %, yem y 3amagHo-
azuaTckoro. TakKe OTMEUYCHO MOBBIIMICHHE COJEPKAHUS CYyXOro BEIIECTBa Y IJIOJOB ¢ Ooiee
BBICOKHMM cojiepkanueM antornuanoB Ha 0,1-0,2%. B menoM mpu3HaK «coAepKaHUE CyXOTro
BEIIECTBA» XaPaKTEPU3YETCsl HEBHICOKOH M3MEHUUBOCTHIO. CTaOMIIBHOCTB ATOTO MOKA3aTeNs y
00pa3ioB 3amajHO-a3|uaTCKOro MOABKA ObLTa HECKOJbKO Bhilie (kodddurment Jlesuca 1,03).
Y CTaHOBIIEHO, YTO BIMSHUE TIOJBU/Ia U COPTOBBIX OCOOCHHOCTEH Ha (pOpMUPOBaHHE CYXOTO
BEIIECTBA B IJI0Jax OaknakaHa cocTtamiseT oT 61 mo 65 %. BnusHue dakropa «morogHbie
YCJIOBHS BBIpALIMBAHUA» cocTaBisgeT okoio 20 %, a B3aumoneiictaue gaxtopos — 15...18 %.
CrabuipHOCTH cofepkanus BuTamMmuHa C B I107ax OakiakaHa ObLIa BBINIC CPEHEH U HE 3a-
BHCEJIA OT MOABH/IA.

2. [lepey cnaokuii. OTMEYEHA TCHICHIIUS OOJIBILETO COACPIKaHUS CYyXOT0 BEIIECTBAa Y 00pa3IioB C
TEMHOW OKpacKo TUI0A0B B TexHu4ecko crnenoctu 0,5-2,2 %. O6pa3siisl co CBETIION OKpac-
KOH M TOJICTOW CTEHKOH IUIOJIOB MMEIH HECKOJIBKO MEHbIIEE COACPIKaHUE CYXOTO BEIECTBa
(6,1-6,8%), KoTOpOE HE3HAYMBEIHHO YBEIMYUBAIOCH MPU co3peBaHuu. [Ipu3HaK «couepxka-
HHUE CYXOro BEIIECTBa» y IepIia CIaJKOro JOCTATOYHO CTAaOWJIEH B Ipenenax oOpasia, HO
MMeJT U3MEHYUBOCTh TI0 Pa3HBIM 00pa3iaM IpH OJWHAKOBBIX YCJIOBHSX BbIpamuBanus. Co-
nepxanue BuTamMuHa C 3aBUCEINIO OT CTETICHH 3PEJIOCTH IU10/10B. OTMEUeHa TEHACHIIUS HAKOTI-
nenus sutamuHa C BO Bcex oOpasiax MpH CO3PEBaHUH, €r0 KOJIMYECTBO 3aBUCEIIO OT T€HOTH-
na ¥ TOJIIUHBI CTCHKH 1072, OTMeueHa TeHICHIIMS HAKOILICHHsI O0IIEro caxapa y o0pa3sioB
C KpeMoBO# U xentoil okpackoi. Ilpusnak «conepkanue ButamuHa C» y mepua Cliakoro
ObUT OoJice cTabMiIcH y 00pasIoB C IUIOJAaMH CBETIO-KEATON OoKpacku (koahduiment Jleuca
1,03%). Coneprxanue Buramuta C ¥Meso BhICOKYIO BapuadeabHocTh (114-200,6%) u 3aBuce-
JI0, B TIEPBYIO O4epe/ib, OT TeHotuna. [1o pe3ynpraraM UcCiieOBaHUI yCTAaHOBJICHO, YTO BIIH-
SIHUE TeHOTHIIa Ha (hOpMHUpOBaHME conepkaHus BUTaMuHa C B IUIOJAX Mepra ciaajgkoro co-
cTaBisuio ot 72 10 75 %. BnusHue akropa «IoroiHbIe yCIOBUS BBIPAIIMBAHUS COCTABIISIIO
okoJ10 26 %, a B3aumozaeiicteue paxkropos — 20...22 %.

Kniouegwie cnosa: baxnasican, nepey craokui, cyxoe eewecmso, eumamun C, cooeporcaniue,
UBMEHYUBOCb, CMADUTLHOCTD.

VARIABILITY IN CHEMICAL COMPOSITION OF EGGPLANTS AND SWEET PEPPERS.

Shabetia® O.N., Serhienko® O.V., Mohylna® O.N.,* Pylypenko® L.V., Kotsareva® N.V.
!Institute of Vegetable and Melon Growing of NAAS, Ukraine
’Belgorod State Agrarian University named after \V Gorin, Russia

The purpose was to study the variability of the dry matter and vitamin C contents in eggplants,
depending on the subspecies and varieties; to determine the dry matter, vitamin C and total
sugar contents in sweet peppers, depending on the color of industrially or biologically mature
fruits; to establish the dynamics of these indicators during sweet pepper ripening.

Materials and methods. The eggplants belonging to the West Asian and East Asian subspecies
were chemically analyzed. Accessions with industrially mature dark-violet, violet, light-lilac
and white fruits were studied. Sweet pepper accessions with differently pigmented fruits in the
industrial maturity phase were chemically analyzed. There were sweet pepper accessions with
industrially mature violet, dark-green, light-green, white-cream and light-yellow fruits. The
stability of the chemical contents was assessed using the Lewis stability coefficient.

Results and discussion. Eggplant. An increase in the dry matter content was noted in fruits that
contained more anthocyanins (darker fruits). Visual examination showed that the varieties
with high dry matter content have a glossy surface, tough peel, firm flesh and are more suita-
ble for transportation and storage. At the same time, elevated temperatures and drought during
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the growing period were found to contribute to high concentrations of dry matter. The vitamin
C accumulation depended on the subspecies, but not on the fruit color.

In general, the "dry matter content” trait is characterized by low variability. The stability of this
parameter in the West Asian subspecies accesssions was slightly higher (Lewis coefficient
1.03).

The stability of the vitamin C content in eggplants was above average, regardless of the subspe-
cies. This indicator was more stable in the East Asian subspecies accessions with light-lilac
fruits.

Sweet pepper. There was an upward trend in the dry matter content in the accessions with indus-
trially mature dark fruits. The highest dry matter content was recorded for the accessions with
industrially mature dark-green fruits. This accession accumulates dry matter during ripening,
has a thin pericarp and can be used for processing into paprika. The accessions with light fruits
and a thick pericarp have a lower dry matter content, which slightly increases during ripening.

There was a trend in the vitamin C accumulation in all the accessions during ripening. The vita-
min C amount depended on the genotype; no association with color was seen; visual examina-
tion showed that the accessions with a thick pericarp contained more vitamin C. As they ripen,
the total sugar content in sweet peppers increases, depending on the genotype. There was a
trend in the total sugar accumulation in the accessions with industrially mature cream and yel-
low fruits.

The stability of the chemical parameters of sweet pepper was calculated using the Lewis coeffi-
cient. The "total sugar content” trait is quite stable within the genotype. The "vitamin C con-
tent"” trait is highly variable, both within the genotype and from accession to accession under
the same growing conditions.

Conclusions. 1. Eggplant. The dry matter content in eggplants depended not only on the subspe-
cies, but also on the fruit color. In the East Asian subspecies accessions, the dry matter content
is slightly higher (by 0.3-0.5%) than that in the West Asian subspecies ones. There was also
an increase (by 0.1-0.2%) in the dry matter content in fruits containing more anthocyanins
(darker fruits). In general, the "dry matter content" trait is characterized by low variability. The
stability of the "dry matter content” trait in the West Asian subspecies accessions was slightly
higher (Lewis coefficient 1.03). The effect of subspecies and varietal characteristics on the dry
matter content in eggplants ranged 61 to 65%. The effect of the "weather during cultivation”
factor was about 20%, and the factor interaction effect — 15-18%. The stability of vitamin C
content in eggplants was above average, regardless of the subspecies.

2. Sweet pepper. There was an upward trend in the dry matter content in the accessions with in-
dustrially ripened dark fruits (by 0.5-2.2%). The accessions with light fruits and a thick peri-
carp accumulated slightly less dry matter (6.1-6.8%), and the dry matter content slightly in-
creased during ripening. The "dry matter content” trait in sweet peppers was quite stable with-
in the accession, but variable from accession to accession the same growing conditions. The
vitamin C content depended on the degree of fruit maturity. There was a trend in the vitamin C
accumulation in all the accessions during ripening. The vitamin C amount depended on the
genotype, and visual examination showed that the accessions with a thick pericarp contained
more vitamin C. There is a trend in the total sugar accumulation in the accessions with indus-
trially mature cream and yellow fruits. The "total sugar content” trait was quite stable within
the genotype. The "vitamin C content" trait in sweet peppers was more stable in the accessions
with light-yellow fruits (Lewis coefficient 1.03%). The vitamin C content was highly variable
(114-200.6%) and depended primarily on the genotype. It was found that the genotype effect
on the vitamin C content in sweet peppers ranged 72 to 75%. The effect of the "weather during
cultivation” factor was about 26%, and the factor interaction effect — 20-22%.

Key words: eggplant, sweet pepper, dry matter, vitamin C, content, variability, stability.
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