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The object of this study is the process of produc-
ing juice from pumpkin, persimmon, and rose hips.
The task was to obtain a high yield of juice, while
maintaining antioxidant properties and long-term
storage.

During the experiment, it was found that heat
treatment significantly increases the yield of juice
and its quality indicators. Thus, with heat treatment,
the yield of pumpkin juice increased to 55.4 %, while
without heat treatment it was 41.6 %. Similar results
were obtained for persimmon, with the juice yield
increased from 64.1 % to 74.1 %. Juice from rose hips
was not extracted at all without heat treatment, but
with treatment, the yield was 42 %. The content of
bioactive substances such as $3-carotene, vitamin C,
and total sugar was also recorded, which confirms
the effectiveness of heat treatment for increasing the
nutritional value of juices. A process flow chart for
producing juices with pulp from pumpkin and rose
hips, clarified juice from persimmons, and blended
juice from pumpkin, persimmon, and rose hips in
a ratio of 50:30:20 has been constructed. The results
of the study show that scalding fruits and berries
in rapidly boiling water with periodic stirring for
3-5 minutes gives a high juice yield and maximal-
ly preserves the nutritional properties of the final
product.

An additional finding of this study relates to the
use of pumpkin waste to obtain natural dyes, which
opens up new opportunities for the use of environ-
mentally friendly substances in the food industry.

The results of this work can be used in the produc-
tion of natural juices, as well as in the development of
environmentally friendly natural dyes for food prod-
ucts. These technologies can be implemented at small
and large processing plants focused on making envi-
ronmentally friendly and nutritious products
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1. Introduction

The production of natural juices is an important part
of the food industry, meeting the needs of consumers for
environmentally friendly and nutritious products. However,
despite the growing demand for natural juices, the industry
faces a number of problems related to increasing the yield of
juice, preserving its biological value, and maximizing the use
of raw materials. One of the main tasks is to optimize juice
extraction technologies in order to increase production effi-
ciency and improve the quality of the final product.

One of the significant challenges is the low juice yield
from some types of fruits with standard processing methods.
For fruits such as pumpkin, persimmon, and rose hips, con-
ventional juice extraction methods can be ineffective, which
leads to loss of nutrients and limited use of raw materials. In
addition, at many stages of production, significant amounts
of waste remain, which not only increase the cost but also
represent an environmental burden.

Existing heat treatment methods could increase juice
yield, but this is also associated with a change in the compo-
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sition and loss of some bioactive substances, such as vitamins
and antioxidants. In this regard, it is important to devise
technologies that can preserve the beneficial properties of
juice and at the same time increase its volume using new
extraction and processing methods.

Another pressing issue is the need to use by-products of
processing, such as peel and pulp, to make environmentally
friendly natural dyes. This will not only reduce waste but also
add additional value to the product.

In the context of growing interest in environmentally friend-
ly and nutritious products, special attention should be paid to
the development of innovative technologies for the efficient
and rational production of juices, improving their quality and
finding ways to use waste in other sectors of the food industry.

Therefore, research on the development of technology
for the production of environmentally friendly juices from
pumpkin, persimmon, and rose hips, as well as the extraction
of natural dyes from their waste, is extremely relevant. This
research topic solves important problems of food security,
agricultural sustainability, and public health, which makes
it extremely popular both in scientific and practical terms.




2. Literature review and problem statement

The task of providing the population with environmen-
tally friendly and safe food products has become increasingly
important in recent decades. It is important to note that
pumpkin, persimmon, and rose hips do not require the use
of chemicals in the process of their cultivation, which makes
them promising for the production of natural juices. Very
few food products, including juices, are produced industrially
from these fruits and berries using modern technologies [1].

Rose hips have a rich composition, are known for their
wealth of phenolic compounds and are a valuable source of
vitamin C [2]. Various biologically active substances have
been found in rose hips, such as polyphenols, flavonoids,
carotenoids, ascorbic acid, anthocyanins, tannins, and to-
copherols. The effect of heat plays a fundamental role in
many products obtained from rose hips. Ascorbic acid and
other compounds that are very sensitive to heat treatment are
subject to extremely high losses during processing by conven-
tional methods [3]. It should also be noted that even with the
use of advanced technologies, in cases of improper adjust-
ment of the hot processing mode, significant losses in product
quality occur. Therefore, it is important to study the effect of
various types of hot processing and technological methods on
the quality of rose hips. This is due to the fact that rose hips
have a solid structure and extracting juice from them causes
great difficulties, so it is important to apply a technology for
extracting nutrients that would give positive results.

Study [4] reported that valuable oil for medicinal use can
be obtained from rose hip seeds, which are usually waste. Lit-
erature reviews show that rose hips are used in other indus-
tries in addition to the food industry. It is important to note
that even their waste has found wide application in pharma-
ceuticals, cosmetology, and other industries. Here, the issue
of preserving the nutritional value of the final product using
more rational technological methods is also acute. Rose hip
seeds are typical waste, obtained annually in large quantities
as a by-product of a canning plant. Due to the low fatty oil
content of rose hips (8 % by weight), pressing is not an eco-
nomical extraction method; solvent extraction seems more
suitable. For this purpose, various extraction methods were
compared: conventional solvent extraction with ultrasound,
microwave, sub- and supercritical fluid extraction (SFE). The
oil yield in most of the new extraction methods was higher
than in the case of conventional Soxhlet extraction. The
authors concluded that the main advantage of supercritical
FE with CO, is solvent-free oil, whereas other extractions re-
quire solvent evaporation. However, the proposed extraction
methods cannot be extended to all food industry waste due to
labor intensity and high cost. Conventional solvent extraction
increases oil yield and is the best method for restoring rose-
hip oil with the highest carotene content.

As a result of study [5], a recipe for mixed juice based on
watermelon with the addition of pumpkin juice and rose-
hip diffusion juice was devised. Mixed juice is a valuable
source of biologically active compounds, has a refreshing
and restorative effect on the body. The authors developed
a recipe for mixed juice based on watermelon using apple,
pumpkin juice, and rosehip diffusion juice. Organoleptic,
physicochemical, and microbiological indicators of juices
were studied. The results of physicochemical studies showed
that the titratable acidity of the analyzed juices was within
0.9-1.9 mmol H+/100 g, active acidity was 3.9-4.3 pH units.
The addition of rosehip juice had a positive effect on the

content of vitamins C, By, and Bs;. However, the issues of ana-
lyzing the mechanical composition of the materials used, cal-
culating the yield of juices with and without pulp, as well as
studying pectin substances and phenolic compounds, which
is an important condition for the preparation of various juic-
es, remained unresolved. After all, phenolic compounds are
natural antioxidants and contribute to the long-term storage
of finished products.

In general, rose hips contain high concentrations of ascor-
bic acid, phenolic compounds, and essential fatty acids. The
fact that Rosaceae fruits perform important physiological
functions may be related to their abundance of phenolic sub-
stances, which are widely known to have antioxidant, anti-
mutagenic, and anticarcinogenic activities [6]. However, there
are still unresolved issues in the juice production modes and
preparation technology related to maintaining organoleptic
properties at a high level. Organoleptic, physicochemical,
and microbiological properties of juices have been studied.
However, additional research is needed on the issues of
product stabilization, preservation of active substances and
long-term safety. It is not specified which specific processing
methods were used to obtain the juice (e.g., heat treatment,
cold pressing, etc.) and how this affected the preservation of
active substances. Given the diversity of raw materials, it is
also important to check the effect of each method on taste
and nutritional value.

Paper [7] states that pumpkins belong to various species
of the genus Cucurbita and are an important source of carot-
enoids. The major carotenoid in most species is -carotene,
with concentrations exceeding 70 ug/g, but other important
carotenoids are also present. Carotenoid content in pumpkin
can vary considerably even within a single species or cultivar,
depending on growing conditions, stage of ripening, and har-
vesting and post-harvest handling methods. However, there
are still unresolved issues related to the accuracy and stabil-
ity of carotenoid content in pumpkin. It is recommended to
examine in more detail the influence of specific factors (e.g.,
cultivar, handling, and storage methods) on carotenoid sta-
bility and to propose approaches to addressing the problem
of carotenoid content variation.

Paper [8] reports the results of studying a technique for
obtaining Hiakume persimmon syrup, mixtures of wheat
flour and persimmon syrup, as well as bread with the addi-
tion of this syrup. It is shown that the addition of persimmon
syrup can enrich products with important nutrients that im-
prove health and prevent vitamin and mineral deficiencies in
the diet. However, there are still unresolved issues related to
long-term storage and stability of the quality characteristics
of these products, as well as the possibility of standardizing
the content of nutrients. This may be due to objective dif-
ficulties associated with the variability of the persimmon
composition depending on the growing and processing con-
ditions, as well as the high cost of producing and storing such
products, which makes the relevant studies impractical at the
moment without additional developments.

Work [9] investigated the technology for obtaining juices
only from persimmon fruits. The quality indicators of juices
from two types of persimmon, prepared with preliminary
heat treatment and the use of an enzyme preparation, were
studied. The analysis reveals that the juice yield increases
with the use of the enzyme preparation, but it should be
noted that the resulting product does not retain its original
properties and therefore the choice of the persimmon juice
production mode remains unresolved.



Paper [10] reports the results of a study on the effect of
persimmon tannin on the digestion of starch with different
levels of amylose both in vitro and in vivo. Regulation of post-
prandial blood glucose levels is an effective therapeutic pro-
posal for the treatment of type 2 diabetes. It is known that the
enzyme o-diphenol oxidase (FT.1.14.18.2.) belongs to aerobic
dehydrogenases and catalyzes the conversion of a wide range
of phenolic compounds, including ortho- and para-diphenols,
into o-quinone. Peroxidase (FT.1.11.1.7.) belongs to anaerobic
dehydrogenases and catalyzes the oxidation of polyphenols
and a number of aromatic amines in the presence of hydro-
gen peroxide. Its action occurs in an oxygen-free environ-
ment. The authors do not study the relationship between
enzymes that break down starch and phenolic compounds in
their work since tannin is a hydrolysable phenolic compound
and it is important to consider the enzyme activity, which
remained outside the authors’ field of vision.

Rosehip juice is used as a means of increasing the body’s
resistance to intoxication in diseases such as scarlet fever,
diphtheria, pneumonia, whooping cough, accelerating the
healing of wounds, and bone fusion in fractures [11]. This
fact is associated with the high content of vitamin C in rose
hips, but the authors did not take into account the fact that
with conventional methods of obtaining juice from rose hips,
the quantitative content of vitamin C decreases, which is
associated with the activity of the enzyme ascorbate oxidase,
which belongs to the class of oxidoreductases.

Enzymes belonging to the class of oxidoreductases cat-
alyze oxidation-reduction reactions. Most representatives of
oxidoreductases have been widely studied in the food industry,
in fruits and berries. Ascorbate oxidase (FT.1.10.3.3.), being a
representative of aerobic dehydrogenases, is one of the most
important enzymes playing an important role in the ripening
and processing of fruits. Aerobdehydrogenases or oxidases
take hydrogen from oxidized substances and transfer it to
oxygen. Anaerobic dehydrogenases take hydrogen from oxi-
dized substances and transfer it instead of oxygen to another
acceptor, other enzymes. Oxygen does not participate in the
reactions they catalyze. The enzyme ascorbate oxidase is an
aerobic dehydrogenase and catalyzes the conversion of ascor-
bic acid (vitamin C) into dehydro-L-ascorbic acid. Therefore,
an increase in the activity of this enzyme is undesirable, the
quantitative content of vitamin C decreases. Therefore, when
obtaining juice, it is necessary to choose a processing mode
under which it is possible to preserve the quantitative content
of vitamin C.

Fruit juices should also be rich in minerals. So, when the
human body lacks minerals, the metabolic process is disrupted.
Minerals in the human body are used in the synthesis of pro-
teins, enzymes, hormones, vitamins, etc. Minerals participate in
the metabolism of the human body. Thus, they participate in the
biosynthesis of proteins, enzymes, hormones, and others. Lack
of minerals in the human body is the cause of the formation of
various unpleasant complications. Therefore, the presence of
minerals in food products, including juices, is important [12, 13].
Each individual fruit juice has deficiencies in vital nutrients.
The development of blended juice technology from various
fruits and berries replenishes the human body with macro and
micronutrients. Therefore, the issue of producing juices with
high nutritional value is relevant.

The high content of phenolic compounds in persimmon
juice contributes to the long-term preservation of its quality,
richness, and also slows down the consumption of nutrients
for the breathing process. This is due to the fact that pheno-

lic compounds have antioxidant and antimicrobial proper-
ties [14]. Fruit juices without phenolic compounds are subject
to rapid microbiological spoilage. Therefore, it is important to
replenish juices with insufficient or no phenolic compounds
by blending with persimmon juice obtained by a more ratio-
nal method to preserve the nutritional value.

In study [15], the nutritional and mineral composition of
Diospyros kaki fruits from the regions of Apulia, Campania,
Lazio, Sardinia, and Sicily was assessed. The content of di-
etary fiber, minerals, pectin, polyphenols, and proteins was
quantified. However, the work did not resolve issues related
to the use of persimmon fruits for food purposes.

In paper [16], changes in the total amount of carotenoids
in rosehip nectars during storage were not statistically signif-
icant. A statistically significant decrease in the antioxidant
activity of rosehip nectars in glass bottles was found during
storage at all temperatures used, while no significant changes
in the antioxidant activity of rosehip nectars in cardboard
packaging were observed.

In their study, the authors of [1] prepared a variety of juic-
es that are beneficial for the human body, rich in functional
nutritional components, natural, without additives, by mixing
(blending) pumpkin juice with quince, rosehip, and persimmon
juice separately with heat treatment (hot method). In the work,
the authors were able to obtain a high juice yield and quantita-
tive content of some nutritional components using the proposed
technology, but the content of vitamin C and beta-carotene
decreased due to the incorrect choice of heat treatment mode.

One of the reasons for the limited consumption of juices
from individual fruits is the incomplete composition of the
components and rapid spoilage. From the point of view of a
healthy lifestyle, it is important to use juices throughout the
year. The choice of the range of juices is associated with the
duration of their storage and nutritional value. Separately,
pumpkin juice, which is rich in beta-carotene, helps increase
blood platelets, persimmon juice is rich in easily digestible
sugars, phenolic compounds, but does not contain organic
acids. Rosehip juice is rich in vitamin C but does not contain
carotene and easily digestible carbohydrates.

All this suggests that it is advisable to conduct a study to
optimize the technology of producing juices from pumpkin,
persimmon, and rose hips, as well as natural dyes, which will
improve their quality, reduce costs, and ensure the stability of
the content of useful components in the final product.

3. The aim and objectives of the study

The aim of our study was to devise a technology for pro-
ducing pumpkin, persimmon, and rosehip juices, taking into
account various processing methods — with and without pulp.
This will make it possible to obtain a high juice yield, while
maintaining antioxidant properties that allow for long-term
storage of finished products, as well as replenish the balance
of missing nutrients.

To achieve this goal, the following tasks were set:

- to design a process flow chart for producing pumpkin,
persimmon, and rosehip juices, taking into account various
processing methods;

- to analyze the yield of unclarified juice and pulp during
the processing of pumpkin, persimmon, and rosehip fruits;

- to analyze the quality indicators of juices and juice with
pulp, prepared with heat treatment (hot method) and without
from pumpkin, persimmon, and rosehip berries.



4. The study materials and methods

4.1. The object and hypothesis of the study

The object of our study is the process of producing juice
from pumpkin, persimmon, and rose hips.

The hypothesis of the study assumed that the use of a combi-
nation of pumpkin, persimmon, and rose hip juices in the devel-
opment of a new production technology could lead to making a
drink with improved organoleptic characteristics (taste, aroma)
and increased nutritional value due to the balanced content of
vitamins, minerals, and antioxidants.

The following assumptions were accepted: combining these
juices would lead to making a drink with a pleasant taste and
aroma, which could be of wide consumer interest, combining
sweet and sour notes. Rosehip, persimmon, and pumpkin juices
may have strong antioxidant properties, which makes them use-
ful for maintaining health and preventing a number of diseases.

The study material was juices from the pumpkin variety
“Palov-Kodu-268” widespread in the country, the persimmon
variety “Hiakume”, as well as from rose hips growing along
mountain rivers.

4. 2. Research methods

Research methods: theoretical research — comparative
analysis of the related literature, experimental research - ex-
periments based on GOST standards. The varieties of pump-
kin, persimmon, and rose hips used were purchased at the
market in wooden boxes with a capacity of 10-15 kg. Persim-
mon and rose hip varieties were pre-sorted, cleaned, and fed
for processing separately. Our studies were conducted at the
Department of Food Engineering and Expertise of the Azer-
baijan Technological University, as well as in the laboratories
of the Georgian Research Institute. The juices were prepared
at the AzGranata plant in the Agsu region.

During the study, juices with and without pulp were
prepared. The juices were prepared in two versions: without
preliminary heat treatment (naturally) and with heat treat-
ment. In addition, during the production process, an environ-
mentally friendly, natural food coloring without additives was
prepared from the separated pulp, skin, and pulp parts (waste).

During the study, the yields of unclarified juices, both
with and without pulp, from the pumpkin variety “Palov-Ko-
du-268”, persimmon, and rose hips, as well as their main
quality indicators were studied. The following were deter-
mined in juices prepared from fruits and berries [17, 18]:

- the quantitative indicators of 3-carotene were deter-
mined by express method;

- quantitative indicators of total sugar (spectrophotomet-
ric analysis using reagents that react with sugars);

- quantitative indicators of vitamin C (titrimetric method
using 2,6-dichlorophenol indicator);

- quantitative indicators of glucose, fructose (enzymatic
methods using glucose oxidase or fructose oxidase);

- starch (by iodination method);

- sucrose (by refractometric method);

- pectin substances (method of acid hydrolysis with
titration);

- cellulose (method of decomposition of all organic sub-
stances with a mixture of acetic and trichloroacetic acids
with concentrated nitric acid.).

In addition, mineral substances and organic acids were
quantitatively determined in juices with and without pulp us-
ing an Aanalyst 400 atomic absorption spectrometer (Perkin-
Elmer, USA) [18]. The amount of phenolic compounds in the

prepared juices with and without pulp was determined using
chromatograph mass spectrometry [19].

Four variants of juices with and without pulp were pre-
pared from the studied fruits and berries:

1. Juice with pulp from pumpkin of the Palov-Kodu-268
variety.

I1. Juice without pulp from persimmon fruits.

III. Juice with pulp from rose hips.

IV. Juice prepared from a mixture of pumpkin, persim-
mon, and rose hip juices in a ratio of 50:30:20.

The prepared juices were tasted [20,21] on a 10-point
scale to determine the best option. The developed 10-point
scale was divided into 5 main indicators, for which the fol-
lowing points were allocated: transparency - 0.5; color - 0.5;
aroma (smell) - 3; taste - 5; and typicality - 1.

To obtain juices with and without pulp from the specified
fruits and berries, they are first cut, water is brought to a boil,
they are placed in water, the stove is turned off, blanched
while stirring for 3-5 minutes, in order to extract nutrients
into the juice. Heating destroys the cellular structure and the
transition of soluble nutrients into the juice improves. Then
the resulting mixture is poured into another container, the
juice is separated, and the yield of the pulp is determined.
Blanching releases nutrients from the skin, including vita-
mins and (-carotene, into the water. Blanching in rapidly
boiling water (usually around 100 °C) effectively inhibits
the activity of oxidative enzymes while simultaneously
neutralizing microorganisms, preventing microbiological
spoilage. This reduces the loss of vitamins such as ascorbic
acid by breaking down enzymes more quickly than at lower
temperatures. In addition, blanching helps minimize losses by
reducing the time of heat treatment. Since enzymes are broken
down more quickly and the vitamins themselves do not have
time to break down significantly, vitamin C is converted into
D-hydro-L-ascorbic acid, and the product retains its biological
properties. When the temperature reaches 60 °C and above,
oxidative enzymes (for example, ascorbate oxidase) lose their
activity, which prevents further destruction of vitamins, in-
cluding vitamin C. This process is important for preserving
the nutritional value of the product since after the destruction
of enzymes, oxidation becomes less intense, and vitamins in
the product are preserved longer. It is important to note here
that pumpkin juice alone is rich in beta-carotene, persimmon
in easily digestible sugars and phenolic compounds, and rose
hips in vitamin C, and blended juice is saturated with all the
above compounds and the nutritional value increases.

To obtain juices, a washing machine for persimmon
and rose hips KUV-1 was used, and for pumpkin - a knife
of the A9-KLM/4-2 type, a chopper of the A9-KLB/2 type,
a sorting and control conveyor TPH, a screw scalder of the
LE-18 type, for pumpkin - a scalder A9-KiB/15, a two-drum
wiping machine of the TI-KP2D type, a vacuum heater of the
M3C-320 type, homogenizers of the A1-OQM, A1-OQM-5
type, a digester of the KFA-0.5 type, a vacuum scalder of the
M3C-320 type, a filter of the B9-VFS/423-53 type, a de-
aerator-pasteurizer of the DPU type, and tanks of the
MZS-314 type were used.

4.3. Obtaining food coloring from pumpkin and
pumpkin pulp

Plant dyes are rich in carotenoids, which are important
for the human body, as well as carotenes, which are substi-
tutes for vitamin A, vitamins (especially water-soluble), and
other useful food components. The waste obtained during



the preparation of juices was used to obtain a natural food
coloring as a substitute for synthetic dyes currently used in
the food industry.

The dye was obtained from waste (peel, pulp, pulp)
formed during the production of juice from an environmen-
tally friendly melon crop - pumpkin, the reserves of which
in the country are significant. The most common extraction
method was used to obtain the dye.

This extraction method was chosen based on its high ef-
ficiency in extracting pigments from plant materials, such as
pumpkin carotenoids. Extraction is one of the most popular and
proven methods for obtaining food colorings from plant materi-
als. The most commonly used extraction is with organic solvents
such as ethanol, acetone, or mixtures of these substances. These
solvents effectively extract carotenoids and other pigments
from plant materials, preserving their active components. This
method was chosen because it makes it possible to obtain dyes
that meet safety and food standards. Studies have shown that
when using pumpkin extraction with acetone-alcohol solutions,
it was possible to obtain a high-quality dye with a high content
of carotenoids, including 3-carotene.

Technique for obtaining food coloring from pumpkin. Take
32 grams of dried pumpkin, chop finely, and place in a flask,
add a mixture of 50 % alcohol and acetone, leave at room tem-
perature for 48 hours. The resulting dark yellow solution is fil-
tered. Then 15 grams are taken from the dried pumpkin again,
ground to a size of 1-2mm, 25ml of a 50 % alcohol-acetone
mixture are added, and the mixture is again left for 48 hours at
a temperature of 18-22 °C, after which it is filtered. The result-
ing solutions are mixed and heated together at a temperature
of 50 °C for 8-10 minutes, then cooled. In the
next step, the solution contained in the solvent
is transferred to a distillation device. The
resulting mass (colloidal particles) is dried in
a thermostat at 60 °C, ground into powder,
from which a dark yellow dye rich in -car-
otene and other carotenoids is obtained. As
is known, the best solvent for carotenoids is
refined raw vegetable oil, such as soybean oil.
After filtering and drying, the vegetable dye
obtained from pumpkin is packaged in such a
way that its surface is covered by 0.02 % of the
total volume of the package.

Technique for obtaining food coloring from
pumpkin juice. A 1 % solution of citric acid is

Tank

added to pumpkin juice obtained by squeez-

ing and heated at 50-55 °C for 8-10 minutes.
The resulting sediment is filtered and separat-
ed, then boiled down. The resulting concen-
trate is mixed until a homogeneous mass is
obtained in a ratio of 1:1.

To obtain a good result, the pumpkin
should be thoroughly washed, cut into
small pieces (2-4 mm), pressed until the
amount of dry residue reaches 7-8 %,
after which the juice is extracted from it.
Studies have shown that the main com-
position of the pumpkin juice pigment
consists of carotenoids in an amount of
37.08-79.14 mg/l. As already indicated,
pumpkin juice left at room temperature
for 1 hour is separated from the sediment,
and the latter is then evaporated at 60 °C
in a vacuum device until the dry matter

content reaches 60 %. The prepared dye is stored at room tem-
perature until use.

The dye was obtained in two ways:

I. Obtaining food dye from dried pumpkin.

IL. Obtaining food dye from pumpkin juice.

A comparison of the options showed that in option I, the dye
yield was higher than in option II. Therefore, it is recommended
to use the method for obtaining the dye according to option I.
Based on a special technology, a natural dye obtained from
pumpkin was used in the production of bread rolls, pasta, and
for decorating cakes of various shapes. This contributed to the
enrichment of the composition of food products with 3-carotene,
which is a substitute for vitamin A.

The results of the studies conducted to compare the two op-
tions showed that the method for obtaining food dye from dried
pumpkin (option I) is more effective compared to the method
based on the use of pumpkin juice (option II) since the dye yield
was higher in the first option. This confirms the feasibility of
using dried pumpkin as a raw material for the production of a
natural dye.

5. Results of development of technology for production
of juices from pumpkin, persimmon, and rose hips
taking into account various processing methods

5.1. Constructing the technological process flow
chart

Pumpkin and rose hip juices with pulp were prepared
according to the technological flow chart shown in Fig. 1.

Fruit acceptance

v

Washing fruits with drinking
water

v

Cleaning fruits from

impurities

v
Shredding

v
Grinding

v

Mixing

v

Homogenization

v

Deaeration and heating

v

Filling in containers

v

Capping

v

Sterilization

Fig. 1. Technological scheme for obtaining juices with pulp from pumpkin and

rose hips



The technological scheme for obtaining pulpless juice
from persimmon is shown in Fig. 2.
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vital activity of pathogenic microorganisms ceases. When
mixing, the juice is enriched
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vent oxidation of the juice, as
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ta-carotene. It should also be
noted that protein turbidity due
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Fig. 2. Technological scheme for obtaining pulpless juice from persimmon

Acceptance and washing of raw materials. Pumpkin, per-
simmon, and rose hips delivered to the enterprise are fed to
the washing machine. Water intended for washing the fruit
must be clean and suitable for drinking. During the washing
process, the fruit is cleaned of mechanical impurities, dust,
pathogens, harmful chemicals, and other impurities.

Cleaning and sorting of fruit. At this stage, unripe, in-
fected fruit, and various impurities (leaves, small tree trim-
mings, etc.) are removed. Clean, healthy fruit is used in the
production of juice. Cleaning and sorting is performed on a
conveyor.

Grinding machine. Washed and peeled fruits and berries
are sent to the grinding machine. Here, the fruits and berries
are crushed, chopped, and sent for heat treatment (scalding).

Heat treatment of raw materials. Crushed pumpkin, per-
simmon, and rose hips are fed into a scalder, where the water
is heated to boiling point, the gas supply is turned off, and the
fruits and berries are mixed in the container for 3-5 minutes.
The main purpose of such heat treatment is to thoroughly
mix the peel and pulp with the juice. At the same time, the
bottom of the container does not burn, and the juice is easily
separated from the pulp. Due to the destruction of the natu-

tion of polyphenol oxidase and
other enzymes, the color of
the juice does not change [1].

Homogenization. This process is used to obtain juices
with pulp from pumpkin and rose hips. The essence of the
process is the uniform distribution of certain substances in
a liquid medium. This is necessary to impart homogeneity to
the obtained juices.

Sterilization. Sterilization of juices makes it possible to
destroy microorganisms and bacteria that can lead to various
infections and diseases and also contributes to the long-term
storage of finished products with specified properties.

Pressing (for persimmon juice). In the press, the pulp is
separated and unclarified persimmon juice is obtained. In
this process, the separated part is collected separately for
other purposes and processed at subsequent stages. The juice
extracted from the juicer is cooled and settled.

Juice clarification (for persimmon juice). To clarify persim-
mon juice, 0.5-1 % bentonite is added to it. Bentonite (mont-
morillonite) is an environmentally friendly fining material.
Bentonite clays are widely used in the medical and food indus-
tries. Being a source of irrigating microelements, bentonite is
used to make various dietary supplements and vitamins, it has
a good effect on the gastrointestinal tract, has an analgesic and
anti-inflammatory effect. It is used as a dietary supplement for



the prevention and treatment of aflatoxin toxicity. Bentonite is a
reliable food supplement for metal poisoning. Montmorillonite
crystals have fat-absorbing properties, it has an antibacterial
property. Bentonite adsorbs and removes a strong toxic sub-
stance, gossypol, from the body. Bentonite-based preparations
have the properties of an ion exchange adsorbent and cata-
lyst, replenish substances bioavailable to the body, help
normalize general and especially mineral metabolism,
improve digestibility and rational use of nutritional com-
ponents, create the necessary conditions for increasing

5. 3. Comparative analysis of the quality indicators of
juices, taking into account various processing methods

The study also included a comparative analysis of the
quality indicators of juices with and without pulp, prepared
according to different options. These indicators are given
in Table 2.

Table 2

Comparison of quality indicators of juices prepared according to
different variants from the pumpkin variety Palov-kodu-268

the overall resistance of the body [22]. Due to its effect,
colloidal substances and small particles of juice settle to . Option I. Heat Option TL No | .
the bottom of the container. Then the clarified juice is | N© Indicator treatment (hot || " ¢ | Difference | %
poured into another clean container, separated from the method)
sedimen?, and §t9red ata ter.nperatu.rg of 0...-1 °C.. 1 |B-carotene, mg/100 cm® 2.0 15 405 25.0
Cooling of juice (for persimmon juice). The main pur- — ;
pose of cooling is to prevent oxidation, fermentation, and 2 | Total sugar, /100 cm >4 4.3 t11 204
turbidity of the juice. Since transparent juice containsup | 3 |Vitamin C, mg/100 cm? 8.0 6.8 +1.2  [15.0
to 18-25 % of natural sugar, it must be constantly protect- | 4 Monosaccharides, g/100 cm?
ed from thelfermentatlon process. Otherwise, sugar may S Glucose o4 1 403 125
be lost during fermentation. Glucose and fructose are
the main simple sugars of persimmon juice, which are | 6 Fructose L1 0.8 103|273
more sensitive to the fermentation process. Fermentation | 7 Disaccharide, g/100 cm?
.re.duces the quant}tatwe conte.nt of dry substances in .the 3 Sucrose 0.7 05 | 402 | 8.6
juice and, accordingly, the yield of concentrated juice. - .
Therefore, clarified juice should be stored cold before pro- |2 Polysaccharides, g/100 cm
cessing. The juice is also passed through aseparator toen- | 10 Starch 0.2 0.2 0 0
sure stability. Before processing, the juice is filtered cold. | 1 Cellulose 16 1.9 03 |188
Juice filtration (for persimmon juice). The main X

L. . . . : 12 Pectin substances 0.3 0.38 -0.08 26.7
purpose of juice filtration is to achieve transparency :
and remove suspended particles from the juice. When | ;3 | Phenolic Compgunds’ 0.18 0.15 +0.03 |16.7
using unclarified raw materials for the production of g/ 109 om
blended juice, the presentation and quality of the fin- [ 14 Juice yield, % 68.3 L4 +169 |247

ished product deteriorates.

Packaging of the finished product. The prepared juices
are placed in containers, labeled, and stored at a temperature
of 0...-1 °C until sent for sale [23].

5.2. Comparative analysis of the yield of unclarified
juice and pulp during the processing of pumpkin, per-
simmon, and rose hips

A comparative analysis of the yield of unclarified juice
and pulp during the processing of pumpkin, persimmon, and
rose hips is summarized in Table 1.

Table 1

Yield of unclarified juice and pulp by total weight during
processing of fruits and berries of pumpkin, persimmon, rose
hips according to different options, %

Option I. No heat  |Option II. Heat treatment
treatment (hot method)
Product ID - -
Unclarified . Unclarified .
. Pulp yield o Pulp yield
juice juice
Pumpkin
1| patovRodusss| 41 39.4 55.4 317
Persimmon
2 (Hiakume) 64.1 29.0 74.1 25.9
3 Rosehip - - 42.0 58.0

From the data in Table 1 it is evident that the juice yield
from pumpkin, persimmon, and rose hips (without heat
treatment) is low, whereas with heat treatment it increases
significantly.

A comparative analysis of pumpkin juices revealed that
the content of f-carotene in the juice obtained using heat
treatment was 25 % higher (Table 2). The data in Table 2
show that in juices prepared using the heat method, com-
pared with the second option, the content of total sugar, glu-
cose, fructose, sucrose, and phenolic compounds increased
by 12.5-28.6 %.

During the study, persimmon juice was also prepared, the
quality indicators of which are given in Table 3.

It is evident from the data in Table 3 that the quality in-
dicators of the juice prepared by the thermal method are sig-
nificantly higher compared to the control variant. In the per-
simmon juice obtained by the thermal method, compared to
the control variant, an increase in the content of 3-carotene
by 18.7 %, vitamin C by 19.1 %, glucose (hexoses) by 15.0 %,
and fructose by 14.9 % is observed.

A comparative analysis of the quality indicators of juices
with pulp from rose hips is summarized in Table 4.

Table 4 shows that the heat-treated juice contained
620 mg/100 cm?® of vitamin C, while the control version
contained 530 mg/100 cm?, which corresponds to data from
other studies. The vitamin C content slightly increased.

Our study included a comparative analysis of the min-
eral content in juices prepared separately from pumpkin,
persimmon, and rose hips. These indicators are given
in Table 5.

It also follows from Table 5 that iodine was not de-
tected in juices prepared from pumpkin and rose hips,
while juices prepared from persimmon fruits have a high
iodine content. In juice obtained from the pumpkin variety



Table 3

Comparison of quality indicators of juices prepared from persimmon of the Hiakume variety in different variants

No. Indicator Option I. Heat treatment (hot method) | Option II. No heat treatment Difference %
1 B-carotene, mg/100 cm? 1.6 1.3 +0.3 18.7
2 Total sugar, g/100 cm? 20.8 17.7 +3.1 14.9
3 Vitamin C, mg/100 cm? 9.4 7.6 +1.8 19.1
4 Monosaccharides, g/100 cm?

5 Glucose 8.0 6.8 +1.2 15
6 Fructose 9.4 8.0 +1.4 14.9
7 Disaccharide, g/100 cm?
8 Sucrose 0.2 | 0.2 0 0
9 Polysaccharides, g/100 cm?
10 Starch - izi - -
11 Cellulose 0.28 0.36 -0.06 21.4
12 Pectin substances 0.32 0.43 -0.11 34.4
13 | Phenolic compounds, g/100 cm? 0.86 0.68 +0.18 20.9
14 Juice yield, % 73.6 68.8 +4.8 6.5
Table 4
Comparison of quality indicators of juices with pulp from rose hips, prepared according to different options

No. Indicator Option I. Heat treatment (hot method) | Option II. No heat treatment Difference %
1 f-carotene, mg/100 cm? 2.7 2.2 +0.5 18.5
2 Total sugar, g/100 cm? 6.2 5.1 +1.1 17.7
3 Vitamin C, mg/100 cm? 620 530 +90.0 14.5
4 Monosaccharides, g/100 cm?

5 Glucose 1.8 1.5 +0.3 16.7
6 Fructose 4.1 3.3 +0.8 19.5
7 Disaccharide, g/100 cm?

8 Sucrose 0.3 | 0.2 +0.1 333
9 Polysaccharides, g/100 cm?

10 Starch 0.35 0.48 -0.13 37.1
11 Cellulose 0.25 0.32 -0.7 28.0
12 Pectin substances 0.78 0.64 +0.14 17.9
13 | Phenolic compounds, g/100 cm? 6.2 5.1 +1.1 17.7
14 Juice yield, % 46.9 - - -

Table 5
Comparison of mineral substances in juices prepared from pumpkin, persimmon, and rose hips in different variants, mg,/100 cm?
No. | Minerals | Heat treatment (hot method) | No heat treatment | Difference | %
Pumpkin Palov-Kodu-268

1 Potassium 408.5 332.3 +76.2 18.6

2 Sodium 16.8 13.6 +3.2 19.0

3 Magnesium 421.1 349.7 +71.4 16.9

4 Iron 13.2 10.1 +3.1 23.5

5 Copper 4.5 3.4 +1.1 24.4

6 Zinc 6.4 5.1 +1.3 20.3

7 Iodine - - - -

Persimmon (Hiakume)

1 Potassium 536.4 438.6 +97.8 18.2

2 Sodium 18.6 15.0 +3.6 19.3

3 Magnesium 450.4 364.2 +86.2 19.1

4 Iron 11.8 8.3 +3.5 29.7

5 Copper 3.4 2.5 0.9 26.5

6 Zinc 1.5 1.2 0.3 20.0

7 Iodine 2.4 0.7 +1.7 29.2

Rose hip

1 Potassium 528.4 451.2 +77.2 14.6

2 Sodium 12.5 10.1 +2.4 19.2

3 Magnesium 420.3 351.9 +68.4 16.3

4 Iron 9.8 7.7 +2.1 21.4

5 Copper 3.4 2.7 +0.7 20.6

6 Zinc 7.6 1.3 +6.3 17.1

7 Iodine - - - -




“Palov-Kodu-268” with heat treatment, the content of
minerals is 4.5-408.5 mg/100 cm?, while in juices prepared
without heat treatment, this indicator varies from 3.4 to
332.3mg/100 cm®. A comparative analysis of the quality
indicators of juice prepared by the blending method is sum-
marized in Table 6.

Table 6

Qualitative indicators of juices prepared from pumpkin,
persimmon, and rose hips

Juice with pulp| Juice Juice
No Indicator prepared
Pumpkin Ro_se Persimmon by_
hip blending
1 |B-carotene, mg/100 cm3| 2.1 2.67 1.6 2.14
2 | Total sugar, g/100 cm? 5.43 6.21 20.81 8.73
3 | Vitamin C, mg/100 cm?® 8.1 619 9.5 191.89
4 Monosaccharides, g/100 cm?
5 Glucose 2.3 1.7 8.0 3.33
6 Fructose 1.0 3.0 9.3 3.32
7 Disaccharide, g/100 cm?
8 Sucrose 07 | 03] o2 0.47
9 Polysaccharides, g/100 cm?
10 Starch 0.21 - - 0.12
11 Cellulose 1.6 0.24 0.27 0.92
12 Pectin substances 0.3 0.34 0.33 0.33
13 Phenoglﬁ ggrcrg’l?unds’ 019 [079| 087 0.51
14 | Tasting score, in points 7.9 8.2 8.5 9.8

From the data in Table 6 it is clear that pumpkin juice
is rich in B-carotene. It is known that @-carotene is a sub-
stitute for vitamin A. The content of vitamin C in pumpkin
juice is 8.1 mg/100 cm3, while in rose hips this indicator is
much higher - 619 mg/100 cm?, and in persimmon juice -
9.5 mg/100 cm?. As for total sugar, in persimmon juice its con-
tent is 20.81 g/100 cm?, in pumpkin juice - 5.43 g/100 cm?, and
in rose hip juice - 6.21 g/100 cm?. In rosehip and persimmon
juices, the level of phenolic compounds fluctuates from 0.79 to
0.87 g/100 cm?, while in pumpkin juice this indicator is signifi-
cantly lower - 0.19 g/100 cm?>.

Mineral substances in juices prepared from pumpkin,
persimmon, and rosehip berries can be represented in the
form of Table 7 indicating the content of each mineral.

Table 7

Mineral substances of juices prepared from pumpkin,
persimmon, and rose hips, mg,/ 100 cm3

Juice with pulp Juice Juice prepared
No.| Minerals Pumpkin | Rose hips | Persimmon by blending

method

1 | Potassium 408.6 528.5 536.8 470.06

2 Sodium 16.9 12.6 18.7 15.88

3 | Magnesium | 421.2 420.4 450.5 426.73

4 Iron 13.3 9.9 11.9 11.92

5 Copper 3.6 3.5 3.5 3.96

6 Zinc 6.5 7.7 1.6 5.79

7 Todine - - 2.3 0.47

Note: the amount of iodine is microgram/100 cm?.

Table 7 shows that the prepared juices are rich in miner-
als. In the juice prepared by the blending method, the potassi-

um level is 470.06 mg/cm?, which indicates a balanced content
of minerals in this combination. The sodium content in the
juices is relatively low, especially in rosehip (12.6 mg/cm?) and
persimmon (18.7 mg/cm?®) juices.

6. Discussion of the scientific and experimental study

The development of a new technology for the production
of pumpkin, rosehip, and persimmon juices and the develop-
ment of an effective processing method allows us to obtain
products of high nutritional value, with a long shelf life and
use in the off-season. Unlike the classical method, in the de-
signed technological scheme, preliminary heat treatment of
fruits and berries helps increase the amount of nutrients, due
to the destruction of the natural structure of colloidal parti-
cles and better extraction of substances from the vacuole into
water. In addition, when mixing juices, the finished product
is fortified with extractive substances and enzymes are inac-
tivated to prevent oxidation of the juice, while nutrients are
preserved, including vitamin C and beta-carotene.

Fig. 1 shows the technological scheme for obtaining juic-
es with pulp from pumpkin and rosehip. The technological
scheme for obtaining juice without pulp from persimmon
is shown in Fig. 2. To obtain blended juice, pumpkin, per-
simmon, and rosehip juice are mixed in a ratio of 50:30:20.
The prepared juices are poured into containers, labeled, and
stored at a temperature of 0...-1 °C until sent for sale.

It follows from Table 1 that the juice yield from pumpkin,
persimmon, and rose hips (without heat treatment) is rela-
tively low, but with heat treatment it increases significantly. It
is known that under the influence of heat, the cellular struc-
ture of fruits and berries is destroyed more effectively [1]. As
aresult, the juice yield increases, and water-soluble nutrients
pass into the juice more easily. The amount of extractive
substances, as well as biologically active components in the
juice increases significantly. It is also evident from the data
in Table 1 that with heat treatment of the studied fruits, the
juice yield is significantly higher compared to another option,
which makes this method more cost-effective.

Whereas when processing pumpkin of the Palov-Ko-
du-268 variety without heat treatment, the yield of unclari-
fied juice was 41.6 %, then with heat treatment this indicator
increased to 55.4 %, which is 13.8 % more. These indicators
also apply to juice prepared from persimmon fruits. Unlike
pumpkin and persimmon, it is very difficult to obtain juice
from rose hips without heat treatment.

From the data in Table 1 it is clear that when pumpkin,
persimmon, and rose hips are processed heat-wise, the pulp
yield is lower compared to other options. For example, the
pumpkin variety Palov-Kodu-268, when processed heat-
wise, yielded a pulp yield of 31.7 %, while in another option
(without heat treatment) this indicator was 39.4 %. When
fruits and berries were processed heat-wise, the juice yield
was 55.4 % for pumpkin, 74.1 % for persimmon, and 42 % for
rose hips.

It is evident from the data in Table 2 that the yield of
pumpkin juice with pulp prepared by heat treatment is high-
er than that prepared without heat treatment. If pumpkin
juice obtained by heat treatment contains 2 mg/100 cm? of
B-carotene, then the juice prepared without heat treatment
contains 1.5 mg/100 cm3. A comparative analysis of pumpkin
juices revealed that the 3-carotene content in juice prepared
by heat treatment was 25 % higher. This value also applies to



other quality indicators. For example, if pumpkin juice pre-
pared by heat treatment contains 8 mg/100 cm? of vitamin C,
then in juice prepared without heat treatment this indicator
is 6.8 mg/100 cm?>. The data in Table 2 show that in the juices
prepared by the thermal method, compared with the second
variant, the content of total sugar, glucose, fructose, sucrose,
and phenolic compounds increased by 12.5+28.6 %.

In the persimmon juice prepared by the thermal method,
compared with the control variant, the content of 3-carotene
was 18.7 % higher, vitamin C - by 19.1 %, glucose, represent-
ing the hexose group - by 15.0 %, and fructose — by 14.9 % (Ta-
ble 3). Pectin substances and cellulose were contained in the
control variant in greater quantities, while in the juice pre-
pared by the thermal method, their content was significantly
lower. Phenolic compounds in the persimmon juice prepared
by the thermal method were 20.9 % higher compared with the
second variant.

Our study also included rosehip pulp juice. From our re-
view of the literature [3] and the study conducted, it became
known that rosehip pulp juice contains a higher amount of
{-carotene, vitamin C, and phenolic compounds.

From the data in Table 4, it is clear that the vitamin C
content in the juice prepared with heat treatment (hot meth-
od) slightly increased compared to the control variant. These
data coincide with other indicators (Table 4).

From the data in Table 5, it became known that the
composition of juices prepared with heat treatment is sig-
nificantly higher than the composition of juices prepared
without heat treatment. Thus, juices prepared with heat
treatment contain 536.4-408.5 mg/100 cm? of potassium,
while in juices prepared without heat treatment, this in-
dicator is 451.2-245.1 mg/100 cm?. In juice obtained from
the pumpkin variety “Palov-Kodu-268” by heat treatment,
the amount of mineral substances is 4.5-408.5 mg/100 cm?,
while in juices prepared without heat treatment, this indi-
cator is 3.4-332.3 mg/100 cm?. These indicators are similar
to those of persimmon and rosehip juices. From the data in
Table 5, it also became known that iodine was not detected in
juices prepared from pumpkin and rosehip. However, juices
prepared from persimmon fruits are rich in iodine.

In order to fortify the prepared juices from pumpkin, rose
hips, and persimmon with nutrients, a new juice was devised
by mixing the three juices in a ratio of 50 % pumpkin, 30 %
rose hips, and 20 % persimmon. The data in Table 6 show
that pumpkin juice is rich in B-carotene. It is known that
{-carotene is a substitute for vitamin A. A deficiency of this
vitamin in the human body leads to deterioration of vision,
rapid fatigue, and other negative consequences [15]. The data
in Table 5 show that, despite the high content of $-carotene
in pumpkin juice with pulp, it contains less total sugar, in-
cluding glucose and fructose, vitamin C and phenolic com-
pounds. Rose hip juice, unlike pumpkin juice, is richer in
vitamin C, and persimmon juice contains more simple sugars
and phenolic compounds. As stated above, phenolic com-
pounds are extremely important for the normal functioning
of the human body.

Therefore, the high content of phenolic compounds in
prepared juices has a positive effect on their long-term stor-
age in a high-quality state. Moreover, individual represen-
tatives of phenolic compounds help remove radiation from
the human body, and also significantly reduce the risk of
malignant and benign tumors.

Vitamin C is an extremely important component for hu-
man life. Therefore, the presence of foods rich in vitamin C in

the daily diet is very important. For the normal functioning
of the human body, sugars, especially monosaccharides, are
of great importance. They have a positive effect on improv-
ing the emotional state of a person. Therefore, the presence
of free simple sugars in natural juices is beneficial for the
human body.

From the data in Table 6 it is evident that if pump-
kin juice contains 8.1 mg/100 cm? of vitamin C; in rose
hips, this indicator is 619 mg/100 cm3, and in persim-
mon - 9.5 mg/100 cm3. Whereas persimmon juice contains
20.81 g/100 cm? of total sugar, in pumpkin juice this indica-
tor is 5.43 g/100 cm?, and in rose hip juice - 6.21 g/100 cm?.
Rose hip and persimmon juices contain 0.79+0.87 g/100 cm?
of phenolic compounds, in pumpkin juice this indicator is
significantly lower - 0.19 g/100 cm?3. In order to fortify pump-
kin juice with nutritional components, it was mixed with
rose hip and persimmon juices. As can be seen from Table 6,
the product obtained from a mixture of three natural juices
became more enriched with nutritional components: §3-car-
otene, vitamin C, simple sugars, and other substances, i.e.,
vitamin C slightly changed towards an increase compared to
the control variant.

From Table 7 it is clear that in the juice prepared by the
blending method, the potassium level is at an average level of
470.06 mg/cm3, which indicates a balanced content of miner-
als in this combination. The sodium content in the juices is
relatively low, especially in rosehip juice, 12.6 mg/cm3, and
persimmon juice, 18.7 mg/cm3. Sodium, as a rule, is found
in smaller quantities in vegetables and fruits than potassium.
Low sodium content in juices is useful for people monitoring
blood pressure. Juice prepared by the blending method also
has an intermediate sodium content of 15.88 mg/cm?, which
indicates a balance of this component. However, no iodine
was found in pumpkin and rosehip juices, unlike persimmon
juice, 2.4 mg/cm?3, which is explained by the natural feature
of persimmon as a source of iodine. In the blended juice, the
iodine content was 0.47 mg/cm?, which is the result of mixing
components with different iodine content. Minerals are of
particular importance for the human body. They participate
in the synthesis of proteins, enzymes, hormones, and other
substances. Therefore, human health largely depends on
minerals. Consequently, these tables illustrate the significant
difference in the content of minerals in juices from different
fruits and berries and also show how the blending process
can affect the content of these substances, creating a bal-
anced combination of useful elements.

Thus, as a result of our study, it was established that the
juice prepared by the blending method using pumpkin, rose
hips, and persimmon differs in its nutritional value from
other juices. That is why during the tasting, pumpkin juice
was rated 7.9 points, rose hip juice - 8.2 points, persimmon
juice — 8.5 points, and blended juice - 9.8 points.

From the waste generated during the production of juice
from the fruits and berries of pumpkin, rose hips, and per-
simmon, according to the above-mentioned method, individ-
ual dyes were obtained. The dye obtained from pumpkin has
a light straw shade. In general, the obtained dye can be used
in various areas of the food industry.

Limitations: The results of our study, especially those
related to the heat treatment process and juice production
methods, may be limited by certain types of fruits and berries
used in the experiments (pumpkin, persimmon, rose hips).
The applicability of the findings to other fruits or berries
requires additional research.



Limitations of the study: Although the paper notes that
juices obtained by the thermal method retain their bene-
ficial properties, no long-term studies were conducted on
the storage of these juices under various conditions. This is
important to determine the shelf life and stability of nutrients
during long-term storage. Therefore, in the future, we shall
conduct additional studies on the long-term storage of juices
to assess how long beneficial substances such as vitamins,
minerals, and antioxidants are preserved under various stor-
age conditions.

Further exploration of the use of juice production waste
for the extraction of dyes and other useful substances re-
quires the development of new processing technologies. This
may require significant efforts to improve existing extraction
methods and introduce new environmentally friendly meth-
ods, which may also be a challenge in terms of technology
and funding.

treatment, a decrease in pulp yield is observed, which con-
firms that temperature promotes better juice extraction but
reduces the amount of remaining pulp.

3.1t has been established that heat treatment increases
the content of useful bioactive substances, such as f-car-
otene, vitamin C, and sugars. For example, the content of
B-carotene in pumpkin juice increased by 25 % after heat
treatment. Similar improvements were recorded for persim-
mon and rosehip juices. Heat treatment also helps increase
the content of minerals (potassium, magnesium, iron, and
zinc) in juices. Heat-treated juice turned out to be richer in
important microelements, which makes it more useful and
nutritious for consumers. It has been established that the pre-
pared blended juice has a higher nutritional value compared
to juices prepared from each component separately. This is
confirmed by the tasting assessment, according to which the
blended juice received 9.8 points.

7. Conclusions

Funding

1. A process flow chart for producing juices with pulp
from pumpkin and rose hips and clarified juice from persim-
mons, as well as blended juice from pumpkin, persimmon,
and rose hips in a ratio of 50:30:20, has been built. The results
of our study show that scalding fruits and berries in rapidly
boiling water with periodic stirring for 3-5 minutes gives
a high juice yield and maximally preserves the nutritional
properties of the final product.

2.1In the study, heat treatment significantly increases
the juice yield from pumpkin, persimmon, and rose hips,
especially for pumpkin and persimmon, where this indicator
increases by 33.1 % and reaches 55.4 % for pumpkin, and by
15.6 % reaching 74.1 % for persimmon. Since it is impossi-
ble to obtain juice from rose hips by conventional pressing,
42.0 % is obtained with heat treatment. However, with heat
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