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Abstract. Tomato is one of the most common vegetable crops, the
fruits of which are characterized by high organoleptic and taste properties,
the content of biologically valuable nutrients and are used for various types
of processing. In recent years, in connection with the interest of consumers
in a healthy lifestyle, the need for high-quality and useful food products is
growing. Such products include sun-dried tomatoes, which contain a
significant amount of vitamins and mineral compounds that have powerful
antioxidant properties. The article presents the results of research into the
quality of fresh fruits and dried tomato products of six hybrids of different
types: two hybrids are plum-like and four are cherry-type (Lycopersicon
esculentum Var. Cerasiforme). It has been established that when using
cherry tomato hybrids for low-temperature drying (withering), it is possible
to obtain 13.0-14.1 % of dry products with a sugar content of 50.8-55.9 %
and vitamin C 28-30 mg/100 g, and the plum type — 12.0-12.2, 40.2-41.3
% and 37.8-40.2 mg/100 g, respectively. To produce 1 kg of dried
products, 8.1-8.3 kg of fresh plum tomatoes and 7.2-7.4 kg of cherry
tomatoes are required. It was found that with an increase in the mass of
tomato fruits, the content of dry soluble matter (r= -0.89), the sugar-acid
ratio (r= -0.88), their tasting evaluation (r= -0.91) and yield of finished
products (r= -0.82). A significant inverse relationship was established
between the content of dry soluble matter and vitamin C (r= 0.84), as well
as the content of dry soluble matter and the amount of waste during the
preparation of raw materials for drying (r= -0.89). The materials of the
article are of practical value for vegetable growers, breeders, specialists of
processing enterprises when choosing a type and hybrid of a tomato for
withering (drying).

Keywords: tomato, hybrid, type, fruit, quality, biological value,
processing, drying.

Introduction. Formulation of the problem taste, dietary and medicinal properties, nutritional and

Tomato (Lycopersicon esculentum) is one of the
most common vegetable crops in Ukraine and the

biological value. The fruits are widely used in food in
fresh and processed form. The world production of
tomatoes is over 180 tons per year, and the number of

world, an important food product characterized by high  registered trademarks involved in their processing
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exceeds 8 million. pcs. [1]. They are used for pickling,
salting, obtaining tomato puree, juice paste and sauces,
etc.

The most widespread way of processing tomato
fruits in Ukraine today is preservation with the addition
of acetic acid. However, such products have low
biological value and are harmful to people with
diseases of the gastrointestinal tract. In recent years,
the production dried fruits and vegetables by low
temperature method, including tomatoes, has become
quite popular [2]. They are a trend of their own in the
production and processing of food products. The
advantages of this method of low temperature of
drying, as a method of processing are its low cost,
availability, long storage time of storage and
transportation of the finished product and high
nutritional wvalue [3]. In addition, if the drying
technology is used correctly, the finished product
retains most of the vitamins and biologically active
substances and has useful, since it does not contain any
artificial preservatives or chemicals [4].

Today in the 2024, domestic retail chains sell
mostly Italian, Greek and Polish dried tomatoes. In
Ukraine, most of such products are prepared at home
or produced in small private enterprises. Today, drying
tomatoes in our country is a new and perspective
method of processing them, which became especially
relevant during the period of military operations to
provide food for the army. The quality of such product
and the efficiency of its production depends
significantly on the quality of the raw materials [4,5,6].

Analysis of recent research and publications

The nutritional and medicinal value of tomatoes
is determined by their chemical composition. Fresh
fruits contain about 4.0-5.0 % sugars, 0.5-1.5 %
proteins, 0.4-0.6 % organic acids, 0.6% minerals,
0.07-0.5 % starch and also phenolic compounds, fibres
and a complex of vitamins. Thus, 1 kg of tomatoes
contains (mg): vitamin C — 25-30, p-carotene — 15-17,
vitamin B1 (thiamine) — 1.0-1.2, vitamin B2 — 0.5-0.6,
vitamin PP (nicotinic acid) — 4.1-4.5, vitamin B9 (folic
acid) — 0.75, vitamin H (biotin) — 0.04 [2,7]. It should
be noted that cherry fruits accumulate more valuable
elements than the fruits of other types of tomatoes.

The most valuable substance that contained in
tomatoes is lycopene, a biologically active pigment
from the carotenoid group [2,8]. According to Nikita
S. Bhatkar (2021), lycopene is the most widespread
carotenoid in tomatoes, accounting for 80-90% of their
total amount [9]. In recent years, lycopene has attracted
the attention of researchers due to its potential health
benefits. Lycopene has the most effective free radical
scavenger and its antioxidant capacity is more than
twice that of B-carotene [5,9]. Lycopene is a powerful
antioxidant that can prevent the development of serious
diseases such as cancer of the stomach, oesophagus,
intestine, pancreas, breast, lungs and the likelihood of
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developing cardiovascular
system [8-10].

It is important that lycopene is best absorbed by
the human body not from fresh, but from thermally
processed fruits [11]. Its concentration in fresh fruits is
up to 20 mg/100 g, and in paste — 30-
35 mg/100 g [12]. For supplying the human body daily
norm of lycopene, it is necessary to consume about 200
g of fresh fruits, 500 ml of juice or one tablespoon of
paste [3].

Tomatoes also contain vitamin K, which
stabilizes calcium absorption, and thus normalizes the
functioning of the kidneys and biliary system [13].
Substances that accumulated in tomato seeds are useful
for the circulatory system, dissolve the blood, and
reduce the risk of thrombosis [14]. It has been
established that people who regularly consume
tomatoes have a lower risk of increased cholesterol,
blood pressure, blood sugar, heart disease, Parkinson's
and Alzheimer's, and cell damage. Thus, the high level
of biologically active compounds in tomato fruits are
beneficially for human health and makes them
desirable functional ingredients in food products [15].

Due to the high content of free moisture and the
soft structure of the cell walls, tomatoes are classified
as perishable products, which leads to significant
losses during storage and environmental pollution [16].
Therefore, the search for alternative ways to extend the
storage period is actually. Drying is one of the most
effective methods, as it allows you to maximally safe
and preservative of the biologically valuable
compounds contained in fresh fruits [17,18]. Drying
both whole fruits and their processed products allows
you to obtain valuable products — raw materials for the
manufacture of various innovative, functional products
with specified properties. Dried tomatoes, according
results of researching of Violeta Nour, Tatiana D.
Panaite (2018), contain 176.2 g/kg protein, 21.9 g/kg
fat, 524.4 g/kg crude fibre, a significant amount of
lycopene (510.6 mg/kg) and B-carotene (95.6
mg/kg) [19]. The other researchers indicated that
content of lycopene in dried tomatoes significantly
depends on the varietal characteristics, methods of raw
material preparation, speed and method of drying and
can changing in wide ranges — from 126 to 390 pg/g
dry weight [1,2,9,11,20]. Due to the high sensitivity of
lycopene to thermal action, it is important to use
optimal drying temperature regimes that will be
ensuring high preservation and stability of this
compound in dry products [19].

Numerous studies have been conducted in
different countries on the possibility of using dried
tomatoes and their processing by-products as
ingredients in various food products. Dried tomato
powder is used as a biologically active additive to
improve the organoleptic, taste properties, and
biological value of bakery (focaccia), pasta,
confectionery (cookies), and meat products [21]. Food
products with the addition of tomato peel, pulp, and

pathologies of the
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seeds (powders and extracts) contain high
concentrations of bioactive compounds, including
phenolic compounds, natural dietary fibre, and
minerals, and can be used to strengthen the immune
system [22,23]. Tomato seeds are also a valuable
processing product, as they contain a significant
amount of crude fat and protein [14]. The positive
effect of addition tomato seeds on the volume of bread,
amino acid content and rate of its staling has been
established [24].

The technology of production of dried products
from fruits and vegetables has many similar aspects.
The results of our own long-term research and
scientists from other countries show that the quality of
the finished product is influenced by many factors,
namely: varietal characteristics, growing conditions,
content and ratio of biochemical indicators in the fruits
and the technology of drying [25-27]. The main effect
on the maximum preservation of biologically valuable
compounds in dried products has drying temperature.
According results of Idoya Fernandez-Pan (2023) the
higher the drying temperature lowered their content in
the finished products [1]. Therefore, drying ensures the
production of higher-quality, biologically valuable
products, as it prevents protein coagulation, sugar
caramelization, destruction of cell structure and
burning of raw materials [28].

Air-solar, convective and infrared drying or their
combination are used for tomatoes drying. T. J.
Gaware (2010) notes that the rehydration capacity of
dried tomatoes is highest when using freeze-drying
[29]. Studies conducted by R. Kaur (2020) found that
when using thermal drying of tomatoes, it is most
appropriate to use a temperature of up to 60°C, as this
contributes to better preservation of phenolic
substances (738.44 + 0.10 mg/100g), flavonoids
(499.56+£0.04 mg/100g) and overall antioxidant
properties of dried products (42.79 = 0.11) [15]. R.
Mwende (2018) states that the quality of dried products
depends significantly not only on drying temperatures,
but also on varietal characteristics and preparation of
raw materials for drying [30]. Vitamin C is rapidly
oxidized, so much more of it remains in dried products
obtained by convective, especially infrared and freeze-
drying methods [31].

Infrared drying is one of the most effective
methods for producing high-quality dried products
from fruits and vegetables. The basis of this method is
the ability of infrared rays to be absorbed by water,
heat and evaporate it, without damaging other
substances and cells [32]. This allows to maximally
preserve the original quality of raw materials and the
content of biologically valuable substances in the
finished product. In addition, the high density of
infrared radiation actively destroys harmful microflora,
making dry products practically sterile, thanks to
which they can be stored for a long time without
deterioration in quality [33, 34]. Infrared drying is also
economically advantageous, since low temperatures do
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not heat the drying equipment, air and there is
practically no energy loss.

Modern tomato production is clearly segmented
by the areas of fruit utilization [35]. Varieties and
hybrids of tomato processing must have certain
requirements, namely: friendly ripening, high vyield,
suitability for mechanized harvesting, transportability,
high of dry matter and sugar content [2,8,32]. As
indicated data from literature sources and the results of
our own research, the most suitable for drying (drying)
are hybrids of plum-form tomatoes and cherry
tomatoes, that have fleshy dense pulp, high dry matter
content and lower juice content [2,34].

The decisive factor for obtaining high-quality
dried products from tomato fruits is the choice of
variety or hybrid. Therefore, the purpose of the
research was to select cherry and plum-type tomato
hybrids suitable for dried. To achieve this purpose, the
following objectives were set:

— to assess the quality of fresh fruits of different types
and hybrids according to a set of biometric,
organoleptic and biochemical indicators;

— to establish the amount of waste and the yield of
dried products;

— to determine the influence of varietal characteristics
on the quality of dry products;

— to identify correlations between the studied quality
indicators.

Research materials and methods

The research was conducted during 2018-2021 at
the National University of Life and Environmental
Science of Ukraine in the conditions of the NNVL of
fruit and vegetable processing of the Department of
Storage, Processing and Standardization of Plant
Products after prof. B.V. Lesik and SFG "Maryna" of
the Ternopil region.

Tomatoes hybrids of cherry and plum-type were
selected for investigations, since they are most
recommended for drying. Control variants were
selected separately for each type. The experiment
scheme included new hybrids of foreign selection, that
have proven themselves best in recent years of
cultivation and are widespread in production. The
following cherry tomato hybrids were studied: Nectar
F1, Star Gold Fi, Crispina Plum Fi, Rianna Fi. The
Italian hybrid Star Gold Fi, that was included to the
Register of Plant Varieties Suitable for Distribution in
Ukraine in 2019, was chosen as the control. Two
hybrids tomatoes of plum-type of French and
American selection were studied: Pietra Rosso Fi
(originator French company "Clauze") and Yellow
River F;1. The control was the Pietra Rosso F1 hybrid
that was registered in 2015.

Raw material cultivation.

Cherry tomatoes were grown by seedling method
in a winter greenhouse. Seeds were sown manually in
cassettes of 160 pieces. Sowing was carried out on
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February 5-8, picking — March 12-14. Seedlings of
cherry tomato hybrids were planted in closed ground
on April 19-22. Planting pattern — 100x20x40 (two-
row), density — 2.5 pcs/m?. Every two weeks were
carried out tying and weeding. Harvesting in closed
ground was carried out selectively in bunches, starting
from July to November. Plum-form tomatoes of were
grown in open ground according to generally accepted
technology.

Determination of quality indicators

Organoleptic,  biometric, and  biochemical
indicators were determined in the conditions of the
educational and scientific laboratory of the Department
of Storage, Processing and Standardization of Plant
Products after prof. B.V. Lesik according to generally
accepted methods [36]. To determine biometric
indicators, an average sample of fruits of each variant
weighing 1 kg was selected in triplicate. The dry
matter  content was  determined by the
thermogravimetric method by drying in a drying oven
according to the requirements of DSTU ISO 751:2004
Processed fruit and vegetable products. Method for the
determination of water-insoluble solids (control
method) (ISO 751:1998, IDT); dry soluble matter —
using a refractometer according to the requirements of
DSTU ISO 2173:2007 Fruit and vegetable products.
Determination of soluble solids by refractometric
method (ISO 2173:2003, IDT); sugar content (sum) —
by Bertrand method according to DSTU 4954:2008
Products of processed vegetables and fruits. Methods
for the determination of sugars; vitamin C — by
titrimetric method according to the requirements of the
standard DSTU 7803:2015 Products of fruit and
vegetable processing. Methods for the determination of
vitamin C.

Tasting score for fresh and dried fruits were given
as the average overall score of organoleptic quality
indicators on a 9-point scale. For fresh fruits, the
attractiveness of the appearance, color, tenderness of
the skin, the character of the pulp, smell, taste and
juiciness were assessed. Taste qualities and juiciness
were determined on the following scale: 1 — very
tasteless, not juicy; 3 — tasteless, not juicy; 5 — medium
taste, not very juicy; 7 — tasty, juicy, 9 — very tasty,
juicy. Character of the pulp: 1 — very little fleshy; 3 —
little fleshy; 5 — medium fleshy; 7 — fleshy; 9 — very
fleshy. For dried products, the following were
considered: appearance, preservation of color, its
correspondence to the color of the starting material, the
presence of atypical, stuck particles, density (softness)
of the pulp, characteristic odor, and balance of taste
properties.

Fruit drying technology

For drying fresh fruits, an infrared dryer was
used. 2 kg of calibrated fruits were selected and their
cut on the half immediately before drying. They were
placed on dryer pallets with a perforated bottom, set on
racks with infrared film and loaded into the dryer in
one time (Fig. 1). The products were dried at a
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temperature of 50-55 °C until completely dry, that was
determined organoleptically. For uniform drying and to
prevent over drying of fruits during the drying process,
samples of the finished product were periodically
selected.

Statistical analysis

The obtained research results were processed
using Excel with the Microsoft Office 2007 software
package. The experiment was carried out in three
repetitions. The data are presented as mean values +
standard deviation. The strength of correlation
relationships was assessed according to the following
gradation: if r (correlation coefficient) is 0.66-0.99,
such a relationship is strong (significant); if it is within
0.33-0.65 — the relationship is medium; if less than
0.33 — weak, insignificant [36].

Results of the research and their discussion

Fresh fruits of the studied hybrids differed
significantly in terms of quality indicators (Table 1).
The average weight of plum-shaped marketable fruits
was 30.8-33.2 g and exceeded cherry tomatoes by
almost three times (9.8— 12.9 g). Among cherry
tomatoes, the heaviest and largest fruits were formed
by the Crispina Plum F; hybrid — 12.9 g, that is 3.1 ¢
more compared to the control (significant difference).
Cherry tomato fruits were more aligned in terms of
marketable fruit weight compared to plum-shaped
ones.

The best raw material for the production of dried
tomatoes, as indicated by literature sources and the
results of our own research, are fruits with a dry
soluble matter content of more than 5.0%. The fruits of
all experimental variants according to this indicator
were suitable for this method of processing. The
highest content of dry soluble matter had in the fruits
of the cherry hybrids Star Gold F; and Crispina Plum
Fi — 10.2 and 9.8%, respectively. No significant
difference was found between the experimental plum-
shaped hybrids in terms of the amount of dry soluble
matter — its content ranged from 6.1-6.3%.

Sugars, that are the basis of dry and dry soluble
matter, accumulated in plum-type tomatoes less than to
cherry tomatoes. Their total amount in plum-type fruits
reached slightly less than the traditional value for these
hybrids 4.0-4.1%, and in cherry-type fruits contained
5.3-6.7% of sugars. The highest amount was found in
samples of hybrids Star Gold F; and Crispina Plum
F1— 6.7 and 6.3 %, respectively, and the lowest — in
fruits of hybrid Rianna F; — 5.3%, which is 1.4% less,
compared to the control.

The content of vitamin C in tomatoes depends on
the varietal characteristics and growing conditions. The
fruits of plum-shaped hybrids grown in open ground
contained more of it — 24.4-27.1 mg/100 g. Among the
tomatoes, the fruits of the Chrispina Plum F; hybrid
had the highest vitamin content and accumulated
17.2 mg/100 g of ascorbic acid.
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Fig.i. Dryer tray with infrared film and_prepared for dryina raw materials

Table 1 — Quality indicators of fresh tomato fruits of different hybrids, average for 2018-2020 (n=3, p<0.05)

Weight of Fruit content Sugar-acid
Hybrid name marketable dry soluble sugars vitamin C, coefficient Tasting score,
fruit, g matter, % (sum), % mg/100 g units*
Plum-shape tomatoes
?C'ggtarj)ossa F1 30.8+2.1 6.120.1 4.0£0.2 24.4+2.4 1.2 7.0£04
Yellow River Fy 32.4+1.8 6.3+0.2 4.1+0.1 27.1£3.0 7.8 7.2+0.3
Cherry tomatoes

Star Gold Fy 9.80.5 10.2+0.2 6.740.3 15.6+1.4 15.2 8.8+0.1
(control)
Crispina Plum F1 12.9+0.8 9.8+0.3 6.3+0.2 17.2+1.2 14.0 8.8+0.1
Nectar F1 11.620.7 8.4+0.2 5.5+0.2 16.5+1.6 12.0 8.3+0.2
Rianna F1 11.5+0.8 8.2+0.3 5.3+0.1 15.2+15 11.1 8.5+0.2

Note: *on a 9-point scale

The richness and harmony of the taste of tomatoes
depends not only on the content of sugars and acids in
them, but also on their correlation, which is characterized
by the sugar-acid coefficient. During the growing season,
plum-shaped fruits accumulated more acid, compared to
cherry tomatoes 0.52-0.56% and 0.44-0.48%,
respectively. This affected the value of the sugar-acid
coefficient and the taste of the fruits. Thus, the sugar-acid
coefficient in cherry tomatoes fluctuates within 11.1-15.2
and a plum-type — 7.2-7.8 units.

The overall tasting score of cherry tomato hybrids
was 8.3-8.8 points on a 9-point scale, and plum-shaped
tomatoes 7.0-7.2 points. The fruits of cherry hybrids had
an attractive appearance, bright uniform colour, tender
juicy pulp, thin skin and balanced rich taste. The highest
tasting scores were received by the fruits of the Crispina
Plum F; and Star Gold F; hybrids — 8.8 points on a 9-
point scale (Fig. 2).

The amount of waste in the process of preparing raw
materials and the yield of finished products is of great
importance to produce dried vegetables, including
tomatoes, as this affects the yield of finished products and
the economic efficiency of production. As the results of
the study show, technological indicators significantly
depended on the type and hybrid of tomato (Fig. 3).

The amount of waste formed as a result of preparing
raw materials for drying in plum-shaped tomatoes and
cherries differed significantly and amounted to 16.0-16.4
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and 1.8-3.0%, respectively. This is due to the presence of
a core in the middle of plum-shaped tomatoes and its
absence in cherry-type fruits.

In terms of dry product yield, cherry hybrid fruits
were superior to plum-shaped ones — 13.0-14.1% and
12.0-12.2%, respectively. In general, this indicator, as
evidenced by the results of the study, is most affected by
the content of dry matter in fresh fruits and the amount of
waste. This is confirmed by the results of our own studies
and other researchers [2,4,6,17,15,37]. However, the
difference between the types of fruits in terms of the yield
of finished products was not so significant, as in terms of
the amount of waste and was 1.0-2.1%. This is apparently
due to the structure of plum-shaped tomato fruits, their
consistency and moisture-holding capacity. In general, the
highest yield of dried products was established for the use
of fruits of the Star Gold F; hybrid (14.1%), and the
lowest — Yellow River F; (12.0%).

As a result of the calculations, it was found that the
smallest amount of fresh fruit to produce 1 kg of dried
products is required when using the Star Gold F; hybrid —
7.2 kg, and the largest — the Yellow River F; hybrid — 8.3
kg. It is obvious that this indicator correlates with the
yield of dried products.

The nutritional and biological value of dried product
was defined by preservation in it of biochemical
indicators (Fig. 4).
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Fig. 2. Fruits of cherry tomato hybrids during tasting: 1 — Star Gold (control) F1; 2 — Crispina Plum F1
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Fig. 3. Amount of waste, yield of dry products and weight of fresh raw materials required to produce 1 kg of dry
products from tomato fruits of different species and hybrids, average for 2018-2020. Note: *control
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Fig. 4. Content of main biochemical components and tasting evaluation of dried tomato products of different
hybrids, average for 2018-2020. Note: **control; **on a 9-point scale

The moisture content in dried tomatoes ranged moisture (10.8%) and the plum-shaped hybrid Pietra

from 11.8 to 13.4%. At the same time, dried cherry  Rossa F; contained the most (12.8%). It was found that
tomatoes of the Star Gold F1 hybrid contained the least  during the drying process the sugar content (sum) was
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significantly concentrated (7-8 times) and varied
depending on the hybrid. According to this indicator,
the dried products of the Star Gold F; hybrid
dominated, containing 60.0% sugars (sum). The
smallest amount of sugars among cherry tomatoes was
in the finished products of the Chrispina Plum F;
hybrid — 50.8%. Dried products of plum-shaped
hybrids contained significantly less sugars, compared
to cherry tomatoes — 40.2-41.3%.

It was found by calculation method that the sugar
content in dry products increased by 2.0-5.0%
(depending on the hybrid) compared to fresh fruits.
Apparently, during the drying process, polysaccharides
were converted into mono- and disaccharides, resulting
in an increase in the amount of sugars.

The amount of acid in dry products was also
significantly higher than fresh wvegetables and
amounted to 2.5-3.4% (in fresh — 0.4-0.6 %). More of
them were contained in dry products made from plum-
shaped tomatoes — 3.2-3.4% but among of cherry
tomatoes — in products obtained from the fruits of the
Chrispina Plum F; hybrid — 2.9%. This was significant
effect on the sugar-acid coefficient. As in fresh fruits,
this indicator was higher in dried products obtained
from cherry tomatoes — 17.2-23.3 units (in fresh —
11.1-15.2). The maximum value of the sugar-acid
coefficient was established in dried products from the
Star Gold Fi hybrid (control) — 23.3 units, that
positively affected on its taste properties. The sugar-
acid coefficient of dried products produced from plum-
shaped tomato fruits was 11.8-12.9 units.

Dried tomatoes contain a significant amount of
vitamin C, a substance that directly affects the
biological value of food products. In terms of the
amount of this element, products made from plum-like
hybrids prevailed and contained it within 38-40
mg/100 g. It was found by calculation method, that
during infrared drying of tomatoes at a temperature of
+50-55 °C, the losses of vitamin C were quite
significant and amounted to 55-67 %, which confirms
the data of other researchers. However, during
convective drying, the losses of this biologically
valuable element are even higher. Thus, according to
Abdou Bouba Armand (2018), the losses of vitamin C
during the use of convective drying of onions
amounted to 72.5-78.1 % [31].

It was found that the sugar content in dried
products significantly affects not only the taste
properties, but also its tasting assessment in general.
As a result of the conducted correlation analysis, a
significant direct relationship was established between
the sugar content and the tasting assessment of dried
tomatoes (r= 0.87+0.18). In general, as a result of the
assessment of dried tomato products according to five
main organoleptic indicators, the highest overall score
was received by the products of the Star Gold F1 and
Rianna F; hybrids — 9.0 and 8.7 points, respectively,
according 9-point scale. Samples of dry and
reconstituted products of the Star Gold Fi hybrid,
which received the maximum tasting scores, are shown
in Fig. 5.

The lowest score among all the presented samples
was received by the product made from the fruits of the
Crispina Plum F1 hybrid — 7.5 points on a 9-point scale
and it was attributed to the second commercial grade.
This result was caused by its non-uniform colour, the
presence of dark spots and stickled particle.

Correlation calculations between the studied
quality indicators of fresh fruits and dried tomato
products were carry out (Table 2).

The correlation calculations revealed a significant
inverse relationship between fruit weight and dry
soluble matter content (r= -0.89), sugar-cid coefficient
(r= -0.88), tasting score (r= -0.94) and vyield of dry
product (r=-0.82). The results obtained show that with
increasing fruit weight, the dry soluble matter content,
sugars and yield of dry product significantly decrease;
smaller fruits accumulate more dry soluble substances
and sugars. Fruit weight also significantly affected the
vitamin C content and the amount of waste. However,
the relationship was direct: with increasing fruit
weight, the vitamin C content and the amount of waste
significantly increased (r= 0.91). A significant direct
relationship was found between the content of dry
soluble matter and the tasting score (r= 0.86) and a
significant inverse relationship was found between the
content of dry soluble matter and the amount of waste
((r=-0.89). A significant direct relationship was found
between the content of dry soluble matter and the yield
of the finished product (r= 0.97).

. ®e

Fig. 5. Dried (1) and rehydrated (2) reconstituted products of the Star Gold F; hybrid

Xapuosa Hayka i TexHornorist / Food science and technology

68

Volume 18 Issue 3/2024



TexHonoeis i 6eanexa npodykmie xap4yearHs / Technology and safety of food products

Table 2 — Matrix of relationship correlations between the studied indicators of tomato fruits
(calculated based on average data)

o > £ P
[} 5 —
£ Es | =g Eo | 8 g | 8%
. =3 @ ® 5 °8 3 @ = 55
Indicator g S é s E O o 5 =3
= S 23 =2 = € o O
s 28 3 8 EE 2 S | £8
L > @ S = 2 > =
[a)] s <
Fruit weight, g 1
Dry soluble solids content, % -0.89* 1
Sugar-acid coefficient -0.88* 0.99* 1
Vitamin C content, mg/100 g 0.92* -0.84* -0.84* 1
Tasting score, units -0.94* 0.86* 0.95* -0.91* 1
Amount of waste, % 0.91* -0.89 -0.88* 0.97* -0.95* 1
Yield of dry product, % -0.82* 0.97* 0.98* -0.75* 0.91* -0.83* 1

Notes: * there is a strong relationship between the signs
Source: based on own research

Significant relationships were found between
biochemical indicators of tomato fruits, namely:
increase the content of dry soluble matter significant
influences on the increase content of the sugar-acid
coefficient (r = 0.99) and decrease content of vitamin C
(r = -0.84). The tasting assessment of dry products
significantly increased with an increase in the sugar—
acid coefficient (r = 0.95) and decreased with an
increase in the weight of the fruit (r = —-0.94). The
positive and negative correlations between the studied
indicators of tomato quality can be used to select raw
materials suitable for drying.

Conclusion

Among the studied assortment of tomatoes
according of biometric and commercial indicators was
the best the fruits of cherry-type hybrids, that were
more even in terms of commercial fruit weight
compare to plum-shape.  Significant inverse
correlations between fruit weight, dry matter and dry
soluble matter content, sugar-acid coefficient, tasting
score and finished product yield were established.

Cherry-type tomato fruits accumulated more dry
matter, dry soluble matter and sugars, but the plum-
type tomatoes accumulated more acid and vitamin C,
which is explained by varietal characteristics and
growing conditions. According to the complex of
biochemical indicators that determined the suitability
of tomatoes for drying, the fruits of cherry hybrids Star
Gold F; and Chrispina Plum F; were the best. They
accumulated 10.8-11.3% dry matter, 6.7-6.3% sugar
and the sugar—acid coefficient was 15.2-14.0 units.
The highest vitamin C was accumulated in the fruits of
the plum-type hybrid Yellow River F; — 27.0 mg/100
g. As a result of the conducted correlation analysis, a
direct significant relationship between taste and sugar-
acid coefficient (r = 0.95) was established.
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According to the technological indicators, that
established suitability of raw materials for processing
as also the economic efficiency of its production, the
most suitable were cherry tomato hybrids, that are
characterized by the minimum amount of waste in the
process of preparation for processing (1.8-3.2%) and
had yield of dry products at the level of 13.0-14.1%.
For produce 1 kg of dry products from cherry hybrids
are required 7.2-7.7 kg of fresh fruits and plum-
shaped ones — 8.1-8.3.

Dried tomatoes have high nutritional and
biological value. As a result of drying, the content of
dry matter, sugars, acids is concentrated, so the actual
values of these indicators in dried products are much
higher, compared to fresh fruits. The larger amount of
dry matter (87.0-88.2 %) and sugar (50.8-55.9 %)
were contained in dry products made from cherry
tomatoes but acids and vitamin C — in plum-shape
tomatoes (3.2-34 % and 38-40 mg /100 g,
respectively). The highest value of the sugar-acid
coefficient was found in dry products with the Star
Gold F; hybrid (23.3 units), which affected its taste
properties (tasting score was 9.0 points on a 9-point
scale).

Thus, for the complex of studied indicators, the
most suitable for drying at a temperature up to 55 °C
are the fruits of cherry-type tomato hybrids, which are
characterized by a yield of finished products within
13.0-14.1 %, contain more than 50 % sugars, 28-30
mg/100 g of vitamin C and the tasting score is within
8.5-9.0 points according 9-point scale (except for the
Chrispina Plum F; hybrid). The highest biological
value is given to dried products from plum-type fruits
of the Pietra Rossa F1 and Yellow River F; hybrids,
which contain 38-40 mg/100g of ascorbic acid.
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AHoranis. ITominop — ofHa 3 HAWMOIIMPEHIIIMX OBOYEBHMX KYJBTYP, IUIOOM SIKOI XapaKTEPH3YIOTHCS BHCOKUMH
OpraHoJICNITUYHUMH ¥ CMaKOBHMH BJIACTHBOCTSIMH, BMICTOM OIOJIOrIYHO I[IHHHX, MO)KUBHUX PEYOBHH il BUKOPUCTOBYIOTHCS
JUIsl pi3HUX BHUIIB nepepoOku. B ocraHHI pokH, B 3B’s3Ky i3 3alliKaBJICHICTIO CIIOXXHMBA4YiB /IO 3Z0POBOTO CIIOCOOY JKHUTTS,
3pocrae norpeba y sIKICHUX Ta KOPHCHHX MPOJYKTaX XapdyBaHHs. [0 TaKuX MPOAYKTiB MOXKHA BIJIHECTH B’sUICHI TOMAaTH, B
SIKMX 30epiraeThesi 3HaYHA KUTbKICTh BITAMIHIB, MiHEPAJIbHUX CIIOJIYK, IO MAalOTh MOTYXXHI aHTHOKCHJAHTHI BJIAaCTHBOCTi. B
CTaTTi HaBEJCHO PE3yNbTaTH JOCIIKEHHs SKOCTI CBIKMX IUIOAIB Ta B’SUICHOI MPOAYKLIi MMOMifopa LIeCTH TiOpHIiB Pi3HUX
THUIIB: JiBa ribpuay cauBomoAiOHi Ta yotupu — tuity depi (Lycopersicon esculentum Var. Cerasiforme). BeranoieHo, 1o npu
BHUKOPUCTAHHI JUIsl HU3bKOTEMIIEPATYPHOro CYyLIiHH (B’sUISHHS) MoMigopa riOpuaiB Tumy depi Mmoxkna orpumaru 13,0-14,1%
cyxoi npoxykuii 3 BMictoM 1ykpiB 50,8-55,9% ra Bitaminy C 28-30 mr/ 100 r, a cnuBononi6uoro tuny — 12,0-12,2, 40,2—
41,3% Ta 37,8-40,2 mr/100 r BixnosiaHo. [{ns BupoOHuuTBa 1 Kr B’sieHoi NpoayKLil HeoOXinHo 3aTparutu 8,1-8,3 Kr cBIXHX
IUTIOJIIB CIIMBOMOAIOHUX TOMiOpiB Ta 7,2—7,4 Kr — Tumy 4Yepi. BusiBiieHo, 1110 31 301IbIICHHSIM MacH IUIOIB MOMiI0pa CYyTTEBO
3MEHIIYETHCSI BMICT Y HUX CyX0i po34nHHOI peyoBuuH (r= -0,89), uykpo-kucnoruuit koediuient (r= -0,88), ix merycrariiina
ouinka (r= -0,91) ta Buxin rorooi mpoxykuii (r= -0,82). BcraHOBIeHO CyTTeBHiT OOCpHEHHIA 3B'SI30K MiXK BMICTOM CYXOi
po3unHHOi peyoBuHH i BitamiHy C (r= 0,84), a Tako) BMICTOM CyXOl PO3YMHHOI PEYOBHMHHU H KiJIbKICTIO BiIXOJIB ITiJ 4ac
MiArOTOBKH cupoBuHM 10 cymrinas (r= -0,89). Marepianu cratTi CTaHOBISTH NPAKTUYHY LIHHICTH AJIsI OBOYiBHHKIB,
CelNeKioHepiB, (axiBLiB MepepOOHHUX MiAMPUEMCTB MiJ] 4Yac BUOOPY THITY i TiOpHIy MOMinopa uis B suleHHs (CYILIIHHS).

KuouoBi ci1oBa: momiop, ribpu, THIL, LTI, SIKiCTh, 0i0JI0riYHa HiHHICTD, EpepoOKa, CYIIiHHSL.
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