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Introduction. The present-day market of fruit products in Ukraine and in the European Union has been growing
now and has a great potential. In this context, the problem of planting and preserving fresh fruit products in
Ukraine is relevant, as the demand for them increases every year both in our country and abroad.

Problem Statement. Fast freezing, controlled atmosphere and special containers as well as pre-treatment of
Jruits with chemicals are the priority technologies for the storage of fruit products. These methods extend the shelf
life, however they require high financial costs, are harmful to human health and do not address the problem of
biological decay.

Purpose. The purpose of this research is to assess the agro-industrial potential of Ukraine and to determine the
social and economic effect of production of high-quality plums and apricots with extended shelf life due to pro-
cessing them with film-forming compositions of medicinal plant materials.

Material and Methods. The methods of critical and economic analysis have been used to achieve the purpose
of this research. The economic effect from the application of the developed method of fruit processing has been
analyzed by the efficiency estimate algorithm.

Results. The current state of fruit exports has been analyzed. The world trade has benn determined to steadily
grow over the last decade. Processing of medicinal and plant raw materials of plum and apricot fruits with film-
Jorming compositions is safe and complies with the rules of European Environmental Safety Directives. The re-
sults of calculations have confirmed the improvement of fruit quality and extension of their shelf life.

Conclusions. The economic effect is: an increase in the sales by 3,432 thousand tons leads to augmented con-
sumption of these fruit products by 0.20 kg per person annually. The social effect is the availability of high-
quality environment friendly products at estimated prices and the increase in their consumption.

Keywords: agro-industry, agribusiness, fruit products, film-forming compositions of medicinal and plant raw
materials, new technologies, storage, and export.
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Export Potential of Fruit Products in Agricultural Business

Modern Ukraine is considered not to have utili-
zed the potential of the agro-industrial sector to
increase exports of value added products. There-
fore, to ensure the development of the export po-
tential of agricultural enterprises of Ukraine, the
Export Strategy of the Agricultural Products,
Food and Processing Industry of Ukraine until
2026 has been approved. For the Ukrainian agri-
business, this is an opportunity to conquer target
markets and to strengthen competitive positions
[1]. In this context, the problem of growing and
preserving fresh fruit products in Ukraine is rele-
vant, as the demand for such products is growing
every year both in our country and abroad.

It should be noted that the European Union
controls the safety not only of manufactured food
products, but also the quality of products sup-
plied to the market. In order to control the quali-
ty and safety of fruit products, it is recommended
to comply with Directive 2001,/95/EU of the Euro-
pean Parliament and of the Council On General
Product Safety dated 3 December 2001. The Di-
rective establishes “general safety obligation” for
all manufacturers of any product and specifies it
through certain standards. The system is open for
both the EU and then on-EU Member States and
Ukraine in particular [2].

It should be pointed out that in 2019, the Uk-
rainian Agriculture and Food Export Secretariat
recorded that Ukraine had increased exports of
fruit and berries products by 10%. If to compare
with 2018, the sales of stone fruit abroad grew from
26 thousand tons to 58 thousand tons. The mo-
dern experts have noted that domestic exporters
are quite able to achieve maximum revenues from
the sales of fruit products to foreign consumers in
the case of appropriate quality and storage condi-
tions [3]. Thus, the Ukrainian market of fruit pro-
ducts has great prospects.

The analysis of modern Ukrainian and foreign
scholarly research and patent literature [4—23]
has shown that the priority technologies for stor-
age of fruit products are the fast freezing, the con-
trolled atmosphere, and the storage in special con-
tainers. The application of the above-mentioned
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storage technologies is accompanied by the pre-
treatment of fresh fruit products with chemicals,
which significantly reduces the useful properties
of fruits. These methods allow extending the shelf
life for a short while, but they mean high financial
costs, are environmentally hazardous, and do not
address the problem of biological decay.

Therefore, the development and implementa-
tion of a new means of processing fruit products,
which is safe for human health and prevents spoil-
age for a longer period of storage for little money,
remains relevant. It can be a method of suppress-
ing or reducing the spread of infections, with the
use of natural components, which fully complies
with the requirements of Directive 2011/92/EU
of the European Parliament and of the Council
On the Assessment of the Effects of Certain Public
and Private Projects on the Environment (codifica-
tion) [24] and Directive Council 91/676/EEC
On the Protection of Waters against Pollution cau-
sed by Nitrates from Agricultural Sources [25].

The purpose of this research is to assess the
agro-industrial potential of Ukraine and to deter-
mine the social and economic effect of production
of high-quality plums and apricots with extended
shelf life due to processing them with film-form-
ing compositions of medicinal plant materials.

According to the purpose of our research, the
following tasks have been set:

o to analyze the potential of foreign economic
trade in fruit and berry products;

# to estimate the economic and social effect de-
pending on an increase in the sales of these
products.

The agro-industrial complex is one of the key
sectors of the economy of most countries. It pro-
vides the population with safe food products and
the industry with raw materials for the manufac-
ture of new products, as well as contributes to the
state budget from exports to foreign markets. The
use of advanced energy and environmental tech-
nologies as well as methods of processing allow
increasing the manufacture of agricultural pro-
duction. However, the climate remains the most
important factor.
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Fig. 1. Foreign economic trade for the period 2017—2021

Source: summarized data of the Ukrainian Association of
Agrarian Exports (UAAE).

The geographical position of Ukraine and its
favorable climate allow the development of agri-
cultural business in the country. At the same time,
the development of the agro-industrial sector re-
quires the restructuring of all its branches, which
enables solving the following problems: the redis-
tribution of land and property, including the
deepening of land ownership relations and the in-
troduction of mechanisms for the realization of
property rights; the privatization of processing
enterprises; the restructuring of enterprises and
forms of management; the development of coo-
peration; the introduction of management and
marketing; the state regulation of the agricultural
economy through more efficient use of pricing
policy, financial and credit system, and tax sys-
tem; the development of markets for agricultural
products, material and technical resources and
services; the intensification and diversification of
foreign economic activity, etc. [26].

The analysis of foreign economic trade for the
period 2017—2021 (Fig. 1) has shown a change in
the dynamics of exports of agricultural products.

The Ukrainian agricultural exports in Ukraine
increased in 2018. The turnover in the agricultural
sector reached USD 18.8 billion that was 4.68%
more than in 2017 [27, 28]. In 2019, as compared
with 2018, the exports of Ukrainian fruit and ber-
ry products to foreign partners increased by
10.00% (Fig. 2). The profit from exports made up
USD 260 million, including 53.08% from the ex-
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port of peeled and unpeeled walnuts, 32.31% from
frozen fruits and berries, 6.54% from fresh apples
and pears, and 4.62% from fresh berries.

In 2020, the sales of fruit and berry products in
foreign markets decreased by 8.46% as compared
with 2019 and made up USD 238 million. As
compared with 2019, the sales of frozen fruits and
berries in 2020 increased by 24.32%, while the
sales of peeled and unpeeled walnuts, apples, and
pears decreased by 28.99% and by 41.18%, re-
spectively. The UAAE noted that in 2020 the
sales of frozen fruits of Ukraine-made products
augmented in international markets and conse-
quently, so did the export revenues (by 32.00%),
with the amount (55 thousand tons) being the
largest one since independence [28].

The main importer of Ukrainian fruit and berry
products is the European Union. In 2018, the ex-
ports accounted for more than 15.00%, whereas
in 2019, it was 45.31% and in 2020, it grew up to
56.89% of the total foreign trade turnover of
Ukrainian fruit and berry products annually.
Having analyzed the data, we can conclude that
the sales of Ukrainian fruit and berry products
were growing in Poland, France, Germany, and
the Netherlands for 3 years.

The analysis of the data from the International
Trade Center (ITC) has shown that the fruit and
berry products are the most profitable in interna-
tional trade in agri-food products (Fig. 3). In
2019, the world export of fruits, berries, and nuts
amounted to USD 124.8 billion [29].

The largest revenues from the export of fruit
and berry products in 2019 were reported for the
United States (USD 15.1 billion) and Spain (USD
10.5 billion). The exports of fruits and berries from
the Netherlands and Mexico decreased by 45.70%
and 68.87%, respectively, according to the US
data, while the exports from China and Chile de-
creased by 58.24% and 61.59%, respectively. It
should be noted that the main export products in
each country were different: nuts (almonds, pista-
chios, and walnuts), for the United States; citrus
fruits, berries and nuts, avocados, for Spain; various
blueberries, citrus and grapes, for the Netherlands.
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Fig. 2. Dynamics of export of fruit and berry products from Ukraine to the major buyers

Source: summarized from UAAE data.

The world trade in fruit products grew steadily
over the last decade, except for recent years. In
particular, the trade in apricots and cherries in-
creased rapidly. The plum trade showed slow up-
ward dynamics, while the exports of peaches and
nectarines were stable. Within the EU, such
southern member states as Spain, Italy, and
Greece are the main countries for stone fruit pro-
duction and export, however Turkey and Chile
are also important suppliers to Europe. The world
exports of plums grew steadily and exceeded 800
thousand tons, in 2019. In 2019, the world most
important exporter was Chile (170 thousand tons)
that exported plums to China (50.00%), the United
States (15.85%), Brazil (7.65%), and the Nether-
lands (6.88%). In 2019, the main exporters of ap-
ricots were Spain, Turkey, and Uzbekistan, while
the main importer of apricots was Germany
(60 thousand tons). Germany mainly imports from
Spain and Italy. In this context, Ukraine’s agro-
industrial business can take advantage of demand
for fruit products and increase exports of these
products through introducing new environment
friendly and safe storage technologies.

Having analyzed the modern Ukrainian and
foreign scholarly research and patent literature,
the following technologies for the storage of fruit
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Fig. 3. Export of fruit and berry products in 2019
Source: summarized from UAAE data

products can be identified [31]: controlled atmos-
phere with a system of humidification and cool-
ing air [4—6]; controlled gaseous medium [7—9];
and cold carriers [10, 11]. Due to fungal diseases
of fruit and berry products, in particular the stone
ones [31—34], the use of only special equipment
for storing fresh fruit is not sufficient. Therefore,
more and more often special boxes, containers,
and packages are used [12—19] or fresh fruits are
processed with special mixtures (compositions)
[20—23] before storage. Due to additional costs,
manufacturers mainly use synthetic chemicals
that are toxic and cause various diseases in the
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1. Costing for processing
stone fruit products

2. Determining the price of fruit
products depending on their quality

A
| 2.1. Evaluation of fruit quaility

2.2. Calculation of price taking
into account the quality

| 3. Calculation of the effect when using film-forming compositions |

!

| 4. Interpretation of the results obtained |

Fig. 4. Algorithm for the calculation of the efficiency of application of film-forming
compositions of medicinal plant raw materials to store stone fruit products

human body when accumulated. In addition, the
synthetic chemicals are able to travel long dis-
tances, and their decay period lasts for decades,
which violates the rules and regulations of Euro-
pean Directives.

The innovative component of this research is
the effect of the application of the developed
method for processing the stone fruit products,
namely increasing profits and improving quality
of plums and apricots.

For the growing cost of new technologies and
limited financial resources of enterprises the imple-
mentation of technologies needs to be well justified
as part of assessing the economic efficiency. The
general principle of the assessment of efficiency is to
compare the effect (result) and the cost of achieving

it. Depending on the results and costs considered in
the process of justification, the following types of
effect can be distinguished (Table 1).

The efficiency has been estimated according to
its essence in compliance with the following algo-
rithm (Fig. 4).

At the first stage, the costs of processing the
stone fruits before storage are determined given
their relevance (the components that are the ma-
jor constituents of film-forming compositions and
the prototype selected as reference for compari-
son). Other storage costs remain unchanged. As
compared with the reference samples, the costs
for the components to produce the reference and
film-forming compositions, as well as the costs of
fruit processing are considered relevant.

Table 1. Types and Characteristics of the Effect of the Development and Implementation of Innovative Products

Type of the effect Characteristics

Economic Revenues from storage of production with application of the offered method exceed the associated
costs: gaining an additional profit at the expense of prolongation of the shelf life of fruit products,
reduction in the losses, and increase in the sales

Social Increasing the consumer value of products due to quality characteristics, increasing the consump-
tion of stone fruit products, balancing the “price-quality” ratio

Resource Better use of seasonal products, reduction of quantitative and qualitative losses during their storage

At the national level | Developing the resource food base with a corresponding increase in the sales of stone fruit prod-
ucts, improving the standard of living

98
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The film-forming composition has been devel-
oped in the laboratory of the Department of Com-
modity Science and Study of Goods of Kharkiv
State University of Food and Trade and the De-
partment of Mycology and Phytoimmunology of

Table 2. Estimate of the Costs of the Film-Forming Compositions for Plum Processing

V. N. Karazin Kharkiv National University; the
composition is the authors’ work [35].

The costs of the components of the film-form-
ing compositions and the reference agent are giv-
en in Tables 2—4.

Name of prescription components and costs Costs per 10 | of composition Unit price, UAH Cost, UAH
Chamonmile inflorescence extract, | 1.592 118.96 189.38
Basil extract, | 4.775 118.96 568.03
Melissa leaf extract, | 5.73 121.20 694.48
Chitosan, kg 0,2 1333.28 266.66
Glycerin, | 0.1 98.58 9.86
Calcium chloride, kg 0.05 54.16 2.71
Citric acid, kg 0.05 70.83 3.54
Chamonmile inflorescence oil, 1 0.05 1424.11 71.21
Total cost of raw materials 1805.87
Cost of electricity 0.45
Other expenses 2.32
Total cost of 10 liters of the composition 1808.64
Cost of 1 liter 180.86
Expenses per 1 kg 3.75
In % to the price 9.38

Table 3. Estimate of the Cost of the Film-Forming Compositions for Apricot Processing

Name of prescription components and costs Costs per 10 | of composition Unit price, UAH Cost, UAH
Melissa leaf extract, 1 573 121.20 694.48
Sage leaf extract, | 1.91 123.72 236.31
Verbena herb extract, | 1.91 118.96 227.21
Chitosan, kg 0.2 1333.28 266.66
Glycerin, | 0.1 98.58 9.86
Calcium chloride, kg 0.05 54.16 2.71
Citric acid, kg 0.05 70.83 3.54
Verbena oil, | 0.05 1921.09 96.05
Total cost of raw materials 1536.82
Cost of electricity 0.45
Other expenses 2.32
Total cost of 10 liters of the composition 1539.59
Cost of 1 liter 153.96
Expenses per 1 kg 3.85
In% to the price 7.7
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According to the pricing procedure, the cost of
raw materials for film-forming compositions and the
respective prices are calculated net of value add-
ed tax (VAT). The cost of electricity is determined
given the capacity of the equipment, the raw ma-
terial load per 1 cycle, the number of cycles per 10 1
(100 1), the mixing time, and the tariff of 1 kW - h.
Other costs are related to the complexity of pro-
duction. The estimated cost of film-forming com-
positions of medicinal plant raw materials signifi-
cantly exceeds the cost of the prototype.

At the second stage, the possible sales prices
of stone fruit products are determined given their
qualitative characteristics under the conditions
of processing with the film-forming compositi-
ons and prototypes, in comparison with the refe-
rence sample. Let us use such an economic and
parametric method of pricing as the complex po-
int with the use of the quality-based standard,
which allows finding the relationship between the
price and the consumer properties of stone fruit
products.

The price calculations are made in the follow-
ing sequence:

1. Choosing the basic method for fruit processing,
based on the characteristics of which the price of

fruit is calculated after processing according to
the new method. Since pricing depends on the
choice of the basic method of processing, in order
to compare the qualitative characteristics of the
fruits, let us consistently choose the reference
samples and those processed with the prototype.
2. Choosing the main parameters that charac-
terize the quality of fruit products. As the main
parameters let us use the results of qualitative
evaluation of fruit products by the following
properties identified in the previous studies:
o the respiratory rate of fruit;
« the mass fraction of total sugar per soluble dry
matter;
# changes in the content of vitamin C.
3. Calculating the unit parametric indexes by
the formula:

lup =P, /P, (1)

where Tup is the unit parametric index; P, is the
value of the product parameter for this method of
processing; P is the value of the product parame-
ter for the reference method of processing.

Since the relationship between the respiratory
rate and the quality of stone fruit is inverse (the
slower the respiratory rate is, the higher the level

Table 4. Cost Estimate of a Prototype for Stone Fruit Processing

Name of prescription components and costs Costs per 100 I of composition Unit price, UAH Cost, UAH
Todine, 1 0.003 950.00 2.85
Potassium iodide, | 0.007 3840.00 26.88
Organic acid, | 0.15 260.00 39.00
Modified starch, kg 0.55 60.00 33.00
Surfactant, kg 0.225 185.00 41.63
Purified water, | 99.2 0.95 94.24
Total cost of raw materials 237.60
Cost of electricity 4.50
Other expenses 23.20
Total cost of 10 liters of the composition 265.30
Cost of 1 liter 2.65
Expenses per 1 kg 0.07
In % to the price 0.2
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Table 5. The Chemical Composition of the Stone Fruit Products (p <0.05, n = 5)

b Flavor Queen Plum Sulmona Apricot
of st(;)iryage without processing processing without processing processing
processing with prototype | with composition processing with prototype | with composition
Respiratory rate, mg CO,
0 26.77 26.77 26.77 33.88 33.88 33.88
5 26.02 26.75 26.70 40.10 37.15 36.24
10 25.10 25.98 26.55 52.41 40.04 37.00
15 23.87 24.99 26.02 74.12 41.68 39.54
20 21.05 24.12 25.76 78.99 43.60 41.11
25 19.78 2297 25.05 56.30 45.44 40.24
30 18.75 21.76 24.78 42.78 50.70 41.23
35 — 19.05 24.06 — 55.98 42.00
40 — 18.15 23.99 — 64.78 51.78
45 — — 23.15 — 55.02 66.49
50 — — 22.67 — 47.44 64.51
55 — — 22.00 — — 54.15
60 — — 21.79 — — 48.79
Mass fraction of total sugar per soluble dry matter, %
0 7597 7597 75.97 65.75 65.75 65.75
5 74.97 74.81 75.39 74.53 71.12 70.24
10 73.79 73.83 74.71 68.84 76.75 73.77
15 74.27 74.25 73.74 72.78 82.33 78.57
20 72.75 73.83 73.45 75.30 83.61 83.88
25 73.05 74.61 72.84 65.79 84.26 85.95
30 71.96 72.69 73.24 58.60 88.96 85.21
35 — 74.64 73.89 — 85.65 85.94
40 — 71.28 74.69 — 86.35 80.59
45 — — 73.15 — 77.19 80.98
50 — — 75.22 — 71.20 84.70
55 — — 75.12 — — 83.88
60 — — 74.98 — — 73.81
Vitamin C content, mg/100 g
0 9.12 9.12 9.12 8.35 8.35 8.35
5 8.78 8.90 9.10 9.54 8.89 8.71
10 8.20 8.76 9.05 10.12 9.21 9.00
15 7.65 8.30 8.87 11.50 9.55 9.35
20 7.06 7.67 8.85 12.35 9.95 9.73
25 6.37 712 8.49 9.21 10.28 9.97
30 5.45 6.77 8.12 6.27 11.12 10.31
35 — 6.25 7.87 — 12.59 11.00
40 — 5.76 7.60 — 15.37 12.25
45 — — 7.23 — 12.89 14.90
50 — — 7.00 — 8.98 15.33
55 — — 6.80 — — 12.75
60 — — 6.34 — — 8.71
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of usage is), the calculations can be made by the
inverse formula.

4. Evaluating the fruit quality. To do this, let us
use economic and mathematical modeling based
on the multiplicative model:

Iq = Tup, x Tup, x ... x Tup, (2)

where Ig is the generalized index of stone fruit
quality and the coefficient; z is the number of in-
dexes.

For the calculations, let us choose one of the
varieties of plums and apricots, the quality index-
es of which correspond to the average values
studied during 2017—2020 at the laboratory of
the Department of Commodity Science and
Study of Goods of Kharkiv State University of
Food and Trade (Table 4).

The results of the calculations of the unit and
the integrated quality indexes of fruit products
with film-forming compositions of medicinal
plant materials in comparison with the reference
samples and the samples processed with the pro-
totype are shown in Table 5.

The integrated quality index for unprocessed
fruits has been calculated in a similar way in or-
der to determine the price of the prototype as
compared with the reference sample:

o Flavor Queen plums: 1.052;
o Sulmona apricots: 1.214.

The integrated quality index of the basic pro-
cessing option is equal to 1.

5. Determining the unit price for the basic me-
thod of processing by the formula:

Pu=Pb/lIq, (3)
where Pu is the unit price, UAH; Pb is the price of
the basic method of processing, UAH; Ig, is the
index of product quality of the basic method of
processing and the coefficient.

6. Calculating the price of fruits in the case of
application of the new method of processing by
the formula:

P=Puxlg, (4)

where Pis the price in the case of the new method
of processing, UAH; Ig, is the integrated index of
product quality of the new method of processing
and the coefficient.

The basic prices of stone fruit products for de-
termining the price of the new option of process-
ing are taken at the level of average prices pre-
vailing in the market (2018—2019) [35, 36],
which correspond to the prices of the reference
samples. Thus, the following prices of 1 kg fruit
have been used in the calculations:

+ UAH 25 for plums;
& UAH 50 for apricots.

Given the integrated quality factor of the ref-
erence samples, which is equal to 1, the unit pric-
es are equal to the market average.

The results of the calculations of the price of
stone fruit products under the conditions of pro-
cessing with film-forming compositions are given
in Table 6.

At the third stage, the effect of the application
of film-forming compositions of medicinal plant

Table 6. The Unit Parametric Indexes of Qualitative Characteristics of the Stone
Fruit Products in Comparison with the Reference and the Prototype

Flavor Queen Plum Sulmona Apricot
Index with respect with respect with respect with respect
to control to prototype to control to prototype
Respiratory rate 1.095 0.952 1.374 1.021
Mass fraction of total sugar 1.254 0.995 1.010 0.992
per soluble dry matter, %
Vitamin C content 1.325 1.053 1.413 1.033
Integral index 1.221 0.999 1.252 1.015
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raw materials for the processing of stone fruit
products has been determined. It is increasing
the profit and the sales due to reducing the losses
and extending the shelf life.

Let us define the profit growth as follows:

APr=AP — AC, (5)

where APris the profit growth, %; APis the change
in price (sale revenues pera unit), %; AC is the
change in the costs due to the application of the
proposed method of fruit processing, % to the ba-
sic price.

In the calculations of profit growth, the value
of the change in price, which is characterized by
the sales revenue pera unit of product, has been
used. The increase in the sales is determined
based on the natural weight of stone fruit losses
(studied in the previous sections).

The yield increase depends on the weight loss,
extension of the shelf life, which allows bringing
more fruits to the consumer and selling them for
alonger period. Therefore, the rate of yield change
should be adjusted by the coefficient of increase
in the shelf life, which relative to the reference
sample is 2.0, and relative to the prototype ranges
from 1.2 to 1.5.The calculations of increase in the
profit and in the sales are shown in Table 7.

The social effect of the method of processing
stone fruit products is:

Table 7. Calculations of the Price of Fruit Products
with Film-Forming Compositions by the Complex Point
Method Based on the Reference

The average price of 1 kg on the
market, UAH 25.0 50.0
Integral quality index:
basic version:
reference sample 1.0 1.0
with a prototype 1.052 1.214
new version: 1.221 1.252
Price of stone fruit products under
processing conditions, UAH /kg:
with a prototype 26.29 60.7
with film-forming compositions 30.52 62.58
Price in% before:
reference sample 122.08 125.17
prototype 116.07 103.10

¢ improving product quality and safety;

& increasing fruit consumption due to reduced
losses during storage and increasing the share
of suitable products.

The increase in consumption is calculated ac-
cording to the amount of stone fruit products, ad-
ditional products suitable for consumption, and
the current population of Ukraine.

Table 8. Increase in the Profit and in the Sales of Stone Fruit Products

Lyubska plums Sulmona Apricots
Index with respect with respect with respect with respect
to the reference to the prototype to the reference to the prototype

Price increase, % 22.1 16.1 25.2 3.1
Increase in losses, % 9.38 0.2 7.7 0.2
Profit growth in:

in % 12.7 15.9 17.5 29

UAH per 1 kg 3.18 4.18 8.75 1.76
Reduction of losses, % -0.89 -0.2 2.12 1.93
Increase in yield, % 2.4 21 3.1 4.2
Change in shelf life, coefficient 2.0 1.5 2.0 1.2
Increase of yield given the shelf life, % 1.5 2.8 1.2 2.8
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Table 9. The Effect of the Proposed Method of Processing Stone Fruits

Lyubska plums Sulmona Apricots
Types and sources of effect with respect with respect with respect with respect
to the reference to the prototype to the reference to the prototype
Economic (per 1,000 kg)
Increase in profit, UAH | 3180 | 4181 | 8750 | 1760
Social
Improvement of quality, % | 221 | 16.1 | 25.2 | 3.1

Given the increase in the yield of suitable prod-
ucts, the additional amount is:
¢ plums: 173.2 x 0.015 = 2.598 thousand tons;
& apricots: 69.5 x 0.012 = 0.834 thousand tons;
The total amount is 3.432 thousand tons, which
increases the consumption of stone fruit products
by 0.20 kg per 1 person annually and brings it to
12.5 kg (the rational consumption is 16 kg) [37].
The effect of the method of processing stone
fruit products with film-forming compositions of
medicinal plant materials is shown in Table 8.
The exports of fruit and berry products have
been growing in recent years and reached 1.2—
1.8% of the total agricultural products. Over the
past 3 years, the export of Ukrainian fruit and
berry products to the European Union has been
steadily increasing from 15.00% to 56.89%, which
indicates an increase in the profitability of sales
of this product. The modern experts have noted
that Ukrainian exporters are able to achieve max-
imum revenues from the sales of fruit and berry
products, in particular, the stone fruits, to foreign
consumers, provided the fruit shelf life is extend-
ed and the products have appropriate quality and
environment safety. Today, the global manufac-
turers use special boxes, containers, packages or
special mixtures (compositions) that sometimes
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EKCIIOPTHUM ITOTEHIIIAJ IIJIOJOBOT IPOJAYKIIII B ATPAPHOMY BI3HECI

Beryn. Cyyacuuii puHOK TI0/I0BOI TPOAYKINI B YKpaiHi Ta fep:kaBax €Bporeiicbkoro Coio3y 3HAXOUTHCS B CTaHi PO3BUT-
Ky Ta Ma€ CyTTEBHil MOTEHIHAL. Y [bOMY KOHTEKCTI aKTYaJbHOIO BUSBJSETHCS IPOOJIEMa BUPOIYBAHHS Ta 36epeKeHHs
CBIKOI TIJI0/IOBOI TIPOYKITiT B YKpaiHi, TOMUT Ha SIKY 3pOCTA€ 3 KOKHUM POKOM SIK y HaIlliif KpaiHi, Tax i 3a Il MexkamMu.

IIpo6Gaemaruka. [IpiopureTHuMU criocob6amu 30epiraHHst IIOA0BOI MPOYKIIii € TEXHOJIOTIS IIBUAKOTO 3aMOPOKYBaHHSI,
peryiboBanoi arMocdepu Ta 36epiraHis B CIEI[iagb il Tapi, 0 CYIPOBOIKYEThC MONEPEAHBOI0 06POOKOIO TIIOIB XiMid-
HUMU [IpernaparamMu. 3a3HauyeHi METOJU MOJOBKYIOTh TEPMiH 30epiraHHsi NPOYKILil, IIPOTE € AOPOTOBAPTICHUMMU, YHHSITH
IIKOLY 3/I0POB’10 JIIOMHY Ta He BUPIIIYIOTH PoGJieMy 610J0TT4HOTO TICYBAHHSL.

Mera. OuiHnuTy arporpoMuUCIOBUIT MOTEHIAN YKPAiHN i BUSHAYNTH COMIaJIBHUI Ta eKOHOMIYHNI eheKT BUPOOHUIITBA
IJIO/IiB CJIMBY Ta abPUKOCA MBUIIEHOT IKOCTI I OA0BKEHHS TePMiHiB 30epiraHHst 3a yMOB 1X 06pOOKH MJTiBKOYTBOPIOKOYH-
MU KOMTIO3UIIISIMU 3 JIIKAPCHKOI POCTUHHOI CHPOBUHM.

Marepiamu if MmeToau. Bukopucrano MeToiu KpUTHUYHOTO i eKoHOMiYHOTrO anasizy. OIinKy eKoHOMIYHOTO e(heKTy Bij
3aCTOCYBaHHsI PO3P006JIEHOT0 C1I0co0y 0OPOOKHU IO/ B IIPOBOIMIIHN Bi/IIIOBIIHO [I0 AJITOPUTMY PO3PAaXyHKIB e(heKTUBHOCTI.

PegyapraTu. [IpoanasnizoBano cydacHW cTaH eKCIOPTY TJIOZ0BOI TPOAYKIIIi Ta BU3HAYEHO, IO CBITOBA TOPTiBJIS MTOCTiii-
HO 3pocTajia 3a OCTaHHE AecaTIaiTTs. OOpoOKa MIIBKO YTBOPIOIOYMME KOMITO3UINSIMI 3 JIIKAPCHKOI POCHMHHOI CUPOBUHU
ILJIOAIB CIMBU Ta abpHKoca € He3MedHoIo Ta Bianosigae npasuaam €sponeiicbknx JMperTHB mo10 eKOM0ri9HOoi Oe31edHOCTI,
a pe3yJIbTaTu PO3PaXyHKIB MiATBEPIKYIOTh Mi[BUIIIEHHST SIKOCTI [IJIO/IIB 1 TIOI0BKEHHS TEPMiHIB IXHBOTO 30€piraHHsI.

BucnoBku. ExoHomiunuii ecexr: 36ibiiieHtst 00csry peasizaitii Ha 3,432 TuC. T. 103BOJISI€ 301IBIINTH CIIOKMBAHHST O3HA-
YyeHoi 1100B0i poaykiii Ha 0,20 xr Ha 1 ocoby Ha pik. ComiaabHuil eekT: MpumEdaHHSA 32 PO3PAXOBAHUMU I[iHAMK TTPO-
JYKITT MABAIIEHOT IKOCTI, OTPUMAHHSI €KOJIOTIYHO YHCTOT MPOAYKILI Ta 361MbIIEHHS 1i CIIOKIBAHHS.

Kmouosi cioea: arporipoMuciioBicTb, arpobisHec, 11010Ba IPOAYKILis, IIBKOYTBOPIOOUI KOMIIO3UILT 3 JIIKapChKOi POC/INH-
HOI CUPOBUMHHU, HOBI TEXHOJIOT1], 30epiraHHsi, eKCIIOPT.

106 ISSN 2409-9066. Sci. innov. 2023. 19 (3)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Uncoated FOGRA29 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


