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BOTANY

BUBUYEHHSA NOKA3HUKIB XIMIYHOI'O CKJIAZTY ITPOJAYKIIIT KABAUKA (CUCURBITA PEPO
VAR. GIRAUMONTIA DUCH.) B YMOBAX JIICOCTEIIY YKPAIHAU

Ianamapuyk 1.1.

KaHOUOam CLibCbKO20CHOOAPCHKUX HAYK, OOYEeHM
Binnuyvkuii Hayionanvnuti acpapuuii yHieepcumem
Yrpaina

STUDY OF INDICATORS OF CHEMICAL COMPOSITION OF ZUCCHINI PRODUCTS
(CUCURBITA PEPO VAR. GIRAUMONTIA DUCH.) IN THE CONDITIONS OF THE FOREST-
STEPPE OF UKRAINE

Palamarchuk 1.

candidate of Agricultural Sciences, Associate Professor
Vinnytsia National Agrarian University

Ukraine

AHoTanis

3a pe3ynbTaTaMy NMPOBEICHNUX JOCIIKEHb BUSBICHO BIUIMB COPTOBUX OCOOJIMBOCTEH Ha BpOXKalHICTB, Oi0-
METPUYHI MapaMeTpu MpOMyKIii Ta ix XiMiuamii ckian. Cepen HOCTiIKYyBaHUX COPTIB HABHIY BpPOXKaiHICTH
chopmysas YaxumyH — 62,0 T/ra, Ie MpUPICT BITHOCHO KOHTpOITIO cKiaB 8,7 T/ra. Cepex ridOpuaiB HAWOIBITY BpO-
xKaHicTh 3a0e3neuns riopua Vckanaep F1 — 57,8 1/ra, a ue Ha 9,4 1/ra Ounbiue Bix KoHTposr0. HalOinbiy Kiib-
KIiCTh TUIOAIB Maiu pociauuu copty Yakmyn — 18,0 mr./pocnuny ta ribpuny Uckanmep Fi1 — 16,9 mir./pociuny.
Haii6inpimii BMICT IyKpy B IWI0Aax OyB y copTy 3oi0TiHKa Ta riopuny Amnis F1 — 2,3 ta 2,2 % Bianosigno. Haii-
OUIBIIMM BMICTOM CyXOl pEYOBMHH BiI3HAUMBCS copT 3oiioTiHKa — 5,6 %, 1m0 Ha 0,1 % Oinbie Bijg KOHTPOIIO Ta
riopun Uckannep F1— 5,6 %, mo Ha 0,2 % Olnble B MOPIBHSHHI 3 KOHTPOJIBHUM BapiaHTOM. BMicT kapoTHHY y
BCIX JIOCJI/DKYyBaHUX COPTIB i riOpHIIB CYTTEBO He Biapi3HsBcs 1 OyB Ha piBHi 0,12—-0,29 mr/kr. HalimeHIImM BMi-
CTOM HITpaTiB Cepe]] COPTIB XapaKTeph3yBaBCsl KOHTPOJIbHUHN BapiaHT (copt ['puboBchkuit 37) — 54,0 Mr/kr.

Abstract

According to the results of the research, the influence of varietal characteristics on yield, biometric parameters
of products and their chemical composition was revealed. Among the studied varieties, the highest yield was
formed by the Chaklun — 62.0 t / ha, where the increase relative to control was 8.7t / ha. Among hybrids, the
highest yield was provided by the Iskander F; hybrid — 57.8 t / ha, which is 9.4 t / ha more than the control. Plants
of the Chaklun variety had the largest number of fruits — 18.0 pieces / plant and Iskander F1 hybrid — 16.9 pieces /
plant. The highest sugar content in the fruits was in the variety Zolotinka and hybrid Alia F; — 2.3 and 2.2 %,
respectively. The highest dry matter content was the variety Zolotinka — 5.6 %, which is 0.1 % more than the
control and the hybrid Iskander F; — 5.6 %, which is 0.2 % more compared to the control variant. The content of
carotene in all studied varieties and hybrids did not differ significantly and was at the level of 0.12-0.29 mg / kg.
The lowest content of nitrates among the varieties was characterized by the control variant (variety Hrybovsky 37)
—54.0 mg / kg.

Kuro4oBgi ciioBa: xabauok, copT, ridpua, GioMeTpHyHI TapaMeTpH, BPOKaiHICTb, XIMIYHHHN CKIIa.

Keywords: zucchini, variety, hybrid, biometric parameters, yield, chemical composition.

Formulation of the problem. The formation of a
high level of yield and product quality is a prerequisite

of vitamins without which the human body cannot de-
velop and function. Thus, pumpkins, including zuc-

for growing vegetables, including zucchini. It is im-
portant to study the biological ability of varieties of
Ukrainian and hybrids of foreign selection to form a
high level of fruit yield of normalized quality [11, 15,
32]. Zucchini — a valuable, widespread vegetable plant,
in recent years has attracted attention due to its precoc-
ity, high yield, diet and cold resistance. Growing zuc-
chini does not require significant labor and energy
costs, which allows you to expand the range, improve
the supply of vegetables to the population in the early
stages [2-4, 28]. Zucchini is a large fleshy, multi-
seeded false berry with a rich chemical composition.
Vegetables, including zucchini, occupy an important
place in the human diet. Their value is in the content of
carbohydrates, proteins, fats, vitamins, enzymes and
other substances. Vegetables are a source of a variety

chini, contain carotene (provitamin A) [1, 25, 31].

The advantage of zucchini over other vegetables is
high yields and consumer value. The composition of
fruits includes proteins, carbohydrates, fat, fiber, ash
substances. In technical maturity, they contain vita-
mins, organic acids, carotene, enzymes and other useful
substances for humans. The seeds contain a lot of fat
[90]. Zucchini fruit contains less sugar than pumpkin,
but is richer in mineral salts and vitamin C [8, 26, 30].

Zucchini is a nutritious product with minimal cal-
ories but maximum biological value. Fruits of technical
maturity 25-30 cm long and 8-10 cm thick are used for
food. Their greens are rich in carbohydrates, vitamins
and mineral salts, and are a valuable source of copper,
iron, and calcium [7- 10, 24].
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Young fruit products have delicate fiber, which is
quickly and well absorbed, which is not the case with
the fiber of mature fruits. Upon reaching biological ma-
turity, the fruits lose their juiciness and tenderness of
the pulp, become hard, because the bark develops a
layer of mechanical tissue — sclerenchyma. The smaller
the fetus, the younger the ovary, the more nutrients
there are [12-15].

The content of nitrates in zucchini products is im-
portant. Nitrates themselves are low-toxic. Their poten-
tial danger is due to the fact that excessive amounts in
the body of nitrates are converted into nitrites, which
cause disorders of the body. Nitrates impair immunity,
absorption of vitamin A, disrupt the thyroid gland,
heart, central nervous system [16-19, 29, 31].

Analysis of recent research and publications.
Today, the problem of reduced human immunity,
caused by a significant deterioration of the environ-
mental situation and unbalanced diet, is quite acute. To
solve it, many countries around the world have adopted
programs at the state level to create health foods, pri-
marily mass consumption, enriched with essential for
human health deficient vitamins, macro-and micronu-
trients and other biologically active compounds.

Zucchini consist of 95.4-91.2 % of water. The
amount of sugars is 2.9 — 5.0 %, including 10-12 % su-
crose, fiber — 0.5-0.7, organic acids — 0.05-0.1, crude
protein — 0.5-1, 1 %. Zucchini fruits are rich in vita-
mins: ascorbic acid — 5.0-12.7, thiamine (B;) — 0.03,
riboflavin (B2) —0.03, pyridoxine (B6) —0.11, folic acid
(BC) — 14.0, nicotinic acid (PP) — 0.60 mg / 100 g of
crude substance [4]. The nutritional value of zucchini is
noted by other authors - sugars, vitamins, organic acids,
ash elements [30]. Of great value in the fruits of zuc-
chini is carotene, which reduces the risk of cardiovas-
cular disease and cancer [1, 2]. Zucchini fruits are eas-
ily and quickly absorbed by the body, they are used in
dietary and medical nutrition [11, 15, 32].

Zucchini contains: 5-7 % dry matter, 0.6 % pro-
tein, 4.3 % carbohydrates, 4.9 % sugar, 0.6 % pectin,
0.3 % fiber and 0, 4 % ash. The content of vitamins, mg
per 100 g of product: vitamin C — 14, provitamin A and
vitamin By and B, — 0.03, vitamin PP — 0.6. The energy
value is 113 kJ per 100 g of product [15, 16, 22]. Young
ovaries aged 7-12 days contain 7 % dry matter, 1 %
protein, 0.1 % fat, vitamin C, many mineral salts of
phosphorus, potassium, iron and copper [21-25]. When
growing zucchini in Ukraine, Moldova and Belarus, the
dry matter content in the fruit was in the range of 3.8—
8.8 %, sugar 1.9-5.0 %, ascorbic acid 5.0 — 21.5 mg %
[12-17].

Zucchini fruits are rich in mineral salts and or-
ganic acids, contain carbohydrates and vitamins. They
have dietary and medicinal properties. The shape of the
fruit of the zucchini — cylindrical (often coinciding with
the stalk) white, cream, orange or dark green color. The
pulp is white or light green, with a delicate taste [8, 14,
26].

Zucchini fruits consist of 93-94 % of water, their
caloric content is 50.4-113.4 kJ per 100 g of product.
They contain 0.6 % protein, 2.0-5.7 % carbohydrates,
0.3-1.3 % fiber, 0.1 % organic acids [27-30].

Fruit of zucchini by 95.4-91.2 % consists of water,
2.9-5.0 % sugar, 0.5-0.7 % fiber, 0.05-0.1 % of or-
ganic acids based on crude matter, 5.0-12.7 mg / 100 g
of crude substance, 0.03 mg / 100 g of crude thiamine
(B1), 0.03 mg / 100 g of crude riboflavin (B2) , 14.0 mg
/ 100 g of crude folic acid (Sun), 0.60 mg / 100 g of
crude nicotinic acid (PP) [1, 2, 4].

Zucchini fruits contain 6.0 — 6.6 % dry matter, 3—
3.5 % sugar, 1-1.2 % pectic substances, vitamins A, C,
B1, B2, PP and 0,2-0.5 % of fiber [14]. Modern hybrids
of foreign selection (Kavili F1, Iskander F1) were char-
acterized by increased early harvest and contained
more dry matter, sugar and vitamin C compared to the
fruits of the variety Hrybovsky 37 [14]. The Chaklun
variety contains 3.60 % dry matter, 2.81 % sugar, 12.25
mg /% vitamin C [7]. The main indicators of fruit and
vegetable products are the content of dry matter, sugars,
vitamins. The dry matter content in zucchini fruits
ranges from 5.0 to 4.2 %, sugars — 3.1-1.6 %. These
varieties have high transportability [14].

Taking into account climatic conditions is an im-
portant condition for both the geographical location of
plants and growing products. Only under favorable
conditions there is an intensive tying and rapid growth
of zucchini. During this period, it is necessary to collect
the fruit daily to prevent overgrowth [16].

Further growth of production and improvement of
commodity indicators of fruits depends on quality of
carrying out of technological receptions and use of
highly productive grades and hybrids [9]. Selection of
high-yielding varieties and hybrids of zucchini will al-
low to obtain high and stable yields of this crop. There-
fore, there is a need to study the varietal diversity of
zucchini plants.

The aim of the study. Study of indicators of
chemical composition of zucchini products, assessment
of yield and biometric parameters of fruits in the For-
est-Steppe of Ukraine.

Research methodology. Studies to study the
chemical composition of zucchini products, yield and
biometric parameters of fruits were conducted in 2016—
2018 in the Forest-Steppe of Ukraine in the research
field of Vinnytsia National Agrarian University. The
soil of the experimental field — gray forest, medium
loam, is characterized by the following indicators: hu-
mus content 2.4 %, the reaction of the soil solution (pH)
5.8, the amount of absorbed bases 15.3 mg./100 g of
soil, P,05 —21.2 mg / 100 g of soil, K;O —9.2 mg / 100
g of soil.

The following varieties were studied in the exper-
iment: Gribovsky 37 (control), Zolotinka, Chaklun and
hybrids: Alia F; (control), Kavili F1, Iskander F1. The
area of the accounting plot is 40 m?, the experiment is
repeated four times. Sowing of seeds was carried out
according to the scheme of 120x70 c¢cm, which is —
11.9 thousand pieces / ha.

Field, statistical and laboratory research methods
were used in the experimental work. According to the
method, phenological observations, biometric meas-
urements and records are provided [5]. The number of
fruits was determined by calculation. Harvesting was
carried out as the fruit was formed in accordance with
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the requirements of the current standard - "Fresh zuc-
chini — DSTU 318 — 91" [9]. The technology of grow-
ing plants is generally accepted for the Forest-Steppe
zone.

Research results. One of the main indicators in
the evaluation of varieties and hybrids of F; is the yield
(Table 1). Among the studied varieties, the highest
yield was formed by Chaklun —62.0 t/ ha, variety Hry-
bovsky 37 (control) —53.3 t/ ha, which is 8.7 t/ ha less.
The significance of this difference is confirmed by the
results of analysis of variance. Zolotinka variety was
characterized by significantly lower yields, it was lower

compared to the control by 10.9 t/ ha. The significance
of this difference is confirmed by the results of analysis
of variance. Among hybrids, the highest yield was pro-
vided by the Iskander F1 hybrid — 57.8 t / ha, which is
9.4 t / ha more than in the control. It was found that the
yield of the studied method "variety" influenced with a
force of 95.0 %.

Important indicators that characterize the bio-
metric parameters of zucchini products are: the number
of fruits per plant, weight and diameter of the fruit (Ta-
ble 2).

Table 1
Commodity yield of zucchini depending on the variety, hybrid
H o
Variety, hybrid Yield, t/ha :’? g
2016 2017 2018 average 3
Gribovsky 37 (control) 50,4 53,8 55,6 53,3 -
Zolotinka 36,5 40,2 50,6 42,4 -10,9
Chaklun 58,9 61,4 65,5 62,0 +8,7
Alia F; (control) 43,6 47,2 54,4 48,4 -
Kavili F; 457 53,8 55,2 51,6 +3,2
Iskander F; 52,1 57,1 64,3 57,8 +9,4
HIPg5 3,2 4,1 3,0 -
Table 2

Biometric indicators of zucchini production depending on the variety, hybrid (average for 2016-2018)

Variety, hybrid Number of fruits, pcs / plant Fruit weight, g Fruit diameter, cm
Gribovsky 37 (control) 15,6 288 5,0
Zolotinka 12,5 285 4,7
Chaklun 18,0 290 4,8
Alia F; (control) 14,3 284 4,8
Kavili F; 14,8 286 48
Iskander F1 16,9 282 4,9

The largest number of fruits were plants of the
Sorcerer variety — 18.0 pieces/ plant, which is 2.4
pieces / plant more than the control (Gribovsky variety
37). Among hybrids, this figure was the highest in the
hybrid Iskander F1 — 16.9 units / plant, which is 2.6
units / plant more than the control. The analysis showed
a strong direct relationship between yield and fruit
quantity (r = 0.99).

The highest weight of the fruit was characterized
by the variety Chaklun — 290 g, which is higher than
the control by 2.0 g. Plants of Hrybovsky 37 variety
(control) differed in the diameter of the zucchini fruit
(control) — 5.0 cm. In the studied hybrids, the diameter

of the fruit did not differ significantly and was in the
range of 4.8-4.9 cm. fetus (r = 0.94) and a strong direct
relationship between the number of fruits and their di-
ameter (r = 0.88).

One of the important indicators that characterize
the quality of the harvest is its chemical composition
(Table 3.). The highest sugar content in the fruits was
in the variety Zolotinka and hybrid Alia F1 — 2.3 and
2.2 %, respectively. The lowest figure was in the vari-
ety Hrybovsky 37 (control) — 1.3 %. In terms of years
studied, most varieties and hybrids had the highest data
in 2016, except for the variety Sorcerer and hybrid Is-
kander F;.

Table 3
The sugar content in the fruits of zucchini, depending on the variety, hybrid
. . Sugar, %

Variety, hybrid 2016 2017 2018 average
Gribovsky 37 (control) 1,4 1,3 1,1 1,3
Zolotinka 2,4 2,2 2,2 2,3
Chaklun 2,4 2,5 13 2,1
Alia F; (control) 2,4 2,1 2,0 2,2
Kavili Fy 15 14 1,3 14
Iskander F1 1,6 1,7 14 1,6
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The highest dry matter content was Zolotinka—5.6
%, which is 0.1 % more than the control (Table 4). In
other studied varieties the dry matter content was at the
level of 5.4-5.5 %. Among the hybrids, the highest dry

matter content was contained in the fruits of the hybrid
Iskander F; — 5.6 %, which is 0.2 % more than in the
control variant.

Table 4.
The dry matter content in the fruits of zucchini, depending on the variety, hybrid
. . Dry matter, %
Variety, hybrid 2016 2017 2018 average
Gribovsky 37 (control) 6,2 5,2 5,0 55
Zolotinka 6,3 5,3 5,2 5,6
Chaklun 6,8 4,7 4,7 54
Alia F; (control) 6,0 51 5,0 54
Kavili F; 6,4 4,8 4,8 53
Iskander F, 6,3 5,3 5,2 5,6

The content of carotene in all studied varieties and
hybrids did not differ significantly and was at the level
of 0.12-0.29 mg / kg (Table 5). The content of nitrates
in the fruits of varieties and hybrids was within the
maximum allowable level and was 54.0-181 mg / kg
(Table 6). The lowest content of nitrates among the va-
rieties was characterized by the control variant (variety

Hrybovsky 37) — 54.0 mg / kg. The highest content of
nitrates was found in the fruits of the variety Chaklun —
181 mg / kg. Among hybrids, the lowest and highest
content of nitrates were characterized by hybrids Alia
F1 and Cavili F; — 87.5 and 157 mg / kg, respectively.

Table 5.
The content of carotene in the fruits of zucchini, depending on the variety, hybrid
. . Carotene, mg / kg
Variety, hybrid 2016 2017 2018 average
Gribovsky 37 (control) 0,15 0,13 0,12 0,13
Zolotinka 0,20 0,19 0,16 0,18
Chaklun 0,14 0,14 0,12 0,13
Alia F1 (control) 0,16 0,15 0,14 0,15
Kavili Fy 0,13 0,12 0,12 0,12
Iskander Fy 0,29 0,30 0,28 0,29
Table 6.
The content of nitrates in the fruits of zucchini, depending on the variety, hybrid
. . Nitrates, mg / kg
Variety, hybrid 2016 2017 2018 average
Gribovsky 37 (control) 52,0 88,7 21,0 54,0
Zolotinka 121 198 89,8 136
Chaklun 198 228 116 181
Alia F; (control) 98,0 125 40,1 87,5
Kavili F; 176 212 83,4 157
Iskander F1 87,5 98,5 81,9 89,3
Conclusions and prospects for further References

research. Thus, studies of 2016-2018 showed that the
level of fruit yield depends on the variety and hybrid of
zucchini. In terms of the studied years, the yield was
different, which depended on weather conditions: pri-
marily on the sum of active temperatures and precipita-
tion, but the pattern of crop formation depending on va-
rietal characteristics was observed in all years of the ex-
periment. Nitrates were found in all studied varieties
and hybrids, but their content is within normal limits,
so the products are safe for consumption. It should be
noted that the nitrate content was influenced by varietal
characteristics and weather conditions of years of re-
search. Yes, hot dry weather contributes to a greater ac-
cumulation of nitrates in the fruits of zucchini.
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