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Abstract

The article is of a review nature. The morphological characteristics and biochemical indicators
of persimmon fruits, and the advantages of the plant concerning other fruits are investigated and
presented. Studies show that persimmon has a high nutritional value, but the degree of demand and
the scale of production are reduced by the high content of tannic substances (flavonoids). The high
content of free flavonoids worsens the taste properties. It should be noted here that flavonoids have a
high biological and medicinal value, and their content in persimmon is several times higher than in

other fruits.

A review analysis has shown that the removal of free flavonoids improves gustatory quality, but
decreases medicinal/biological value. The technological processes should be focused not on the removal
of flavonoids, but on covering them, taking into account various taste additives. It is recommended to

use supplements of dairy products to cover the milk and increase its nutritional and biological value.

By simplifying the technology of processing persimmon and improving the taste qualities, it will
be possible to increase the degree of demand for persimmon, which in turn will lead to an increase in
the scale of production. An efficient technology of persimmon processing and the production of
intermediate semi-finished products (concentrates and powders) is recommended, which will increase

the duration of the persimmon season.
Keywords: Persimmon, persimmon products, persimmon processing

The present article is of a review nature and its purpose was to investigate the feasibility and
prospects of expanding the production of oriental persimmon in Georgia based on the study of the
achievements of Georgia and the world. In this direction, our scientific team worked from 1985 to
2000, but due to the termination of project funding, the work was stopped and closed down. Now the

means to restore and continue the persimmon project have been found, which allows us to continue
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scientific practical measures to increase the consumption of persimmon and create the basis for

expanding production.

Subtropical persimmon is one of the important products for Georgian agriculture. It is
characterized by high yield, nutritional value, high adaptability to natural conditions and durability,
and low production costs. Despite these advantages, its spreading is low compared to other fruit trees.
Our studies show that the fruit is mainly used in a raw state. A small percentage of the total volume of
produce is used in the production of dried fruit and an even smaller amount is processed for alcoholic
beverages. Many of our scientists tried to solve the problem of increasing production volumes through
the development of technological processing, but the problem could not be solved due to the influence

of objective or subjective factors.

According to the statistics of 2022 [85], Georgia produces 15.4 thousand tons of persimmon,
which is about 0.3% of the world's production volume, although this plant is of great importance for
the Georgian economy. Georgia supplied raw persimmon fruits and dried fruits to the closed space of
the former Soviet Union. Today, this market is open and there is quite a strong competition for this
space. For these markets not to be lost for the Georgian economy, it is necessary to offer to the markets

higher quality and competitive products.

Three types of persimmon plants [86] are widespread and are of practical importance in Georgia:
Virginia (common), Caucasian and oriental (subtropical) persimmon. The first two are used as a
rootstock and the third one is for fruit. The fruit persimmon varieties were brought to Georgia from
Italy (mainly Japanese varieties) in 1888-1889. They are well adapted to the natural conditions of
Georgia and, unlike citruses, today can be found in all regions of Georgia. The yield per hectare is up

to 40 tons.

More than 100 varieties of persimmons are common in Georgia. They are divided according to
ripening: early ripening (end of October - beginning of November): Tsuru-no-ko, Gosho-gaki,
Tanenashi, Nitari, XX century, Mino-tsuru, Seedless; mid-ripening (in November) - Hyakume, Tsuru-
gaki, Hachiya, Kuro-kuma, Zenji-mari, Gosho, Fuyu; and the late-ripening varieties (late November -
December) - Tsuru, Jiro, Tomopani, Chinebuli, Takura, Gail, Yemon, Kiara, Dai-dai-maru, Aizu
Mishirazu [76].

Persimmons are divided according to the degree of astringency: the astringent persimmons -
Hachya, Tanenashi, Gosho, Tamopani, Seedless, Early, Soyo, Aizu Mishirazu, Yemon, Kostata; non-
astringent - Chinebuli, XX century, Fuyu; variable (their astringency depends on a pollinator) -

Hyakume, Gosho-gaki, Zenji-maru, Tsuru-noko, Gail, Maru, Kuro-kuma, Teidelmon [76].

The following varieties are distinguished by relatively large fruits, mm3: Hachya - 234.8,
Hyakume - 176.8, Tomopani big - 224.1, Chinebuli - 166.5, Gosho-gaki - 161.0, Seedless - 137.3; the

following varieties have smaller fruits, mm3: Zenji Maru - 107.0, Aizu Mishirazu - 99.7 [76].

Persimmon originates from North China [74]. It was brought to Japan during the Nara period
(710 - 794). 800 to 1000 varieties of persimmons are there [73]. Persimmon is a common product in the

countries of its traditional production: China, South Korea, and Japan [3]. Recently [4] its popularity
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has increased in such countries as Brazil, Spain, Italy, and Portugal. China is the largest producer of
persimmon (3.03 million tons), followed by Spain (400,000 tons), South Korea (300,000 tons), Japan
(225,000 tons), and Brazil (182,000 tons). The areas of persimmon plantations are also increasing in
Portugal. In total, the world volume of persimmon production is up to 5 million tons, which is 0.75%
of the world's fruit production. Persimmon is a seasonal product; it is available within a very short

period of the year. It can be bought in Europe in late autumn and early winter (September - December)
[5,6].

The Caucasus is also considered the homeland of persimmon. The Caucasian persimmon species
are common here. About 190 species and up to 100 varieties can be found in Georgia. Some of them
are fruit-bearing, and some are used as valuable timber. The varieties of fruit-bearing plants are mainly
imported from Japan, some varieties are bred locally. Persimmons are harvested in the period from
October to December [76].

Many studies have been conducted on persimmon. According to the research of some authors,
the fruit contains 80.3% water, 0.58% proteins, 0.19% fats, 18.6% carbohydrates, and some minerals
(calcium, potassium, magnesium, sodium, iron, zinc, copper, manganese, phosphorus, selenium), 1.48
g of cellulose and 7.5 mg of ascorbic acid [21,22]. The nutritional and biological value of persimmons
is described in detail in the scientific source [2], according to which the recommended daily norm of

persimmons is 100-150 g [23].

The contribution of Georgian scientists to the study of persimmon fruit is great. Fundamental
studies were conducted in this direction in the 70s of the last century. The biochemical parameters of
27 types of persimmon fruits were studied [76]. Data show that persimmon is a product of high
nutritional value. The content of dry matter varies from 14.1 to 22.4%. Among them, sugars are given
in the form of glucose-fructose and the content varies from 14.2 to 20.5%. Persimmon contains sucrose
in a very small amount - from 0.2 to 2.4%. The content of pectin is high - from 0.5 to 2.1% (mainly
protopectin). Persimmon is characterized by low acidity - from 0.004 to 0.17%. The content of
polyphenols, which varies between 0.06 and 2.35%, is particularly noteworthy. The feeling of
astringency depends on their content. Researches show that this indicator determines the degree of
demand in the market. The demand for non-astringent persimmons is relatively high. It should be
noted here that the content of polyphenols determines the resistance of persimmon fruits to various
phytopathogenic microorganisms. The content of vitamin C in persimmon fruits is lower compared to
citrus fruits (7.4 - 26.6 mg%). Although the fruits are yellowish, the content of carotenoids in
persimmon is relatively low: 0.033 - 0.38 mg%). It seems that the yellow color is determined by

lycopene, which content is 10-20 times more than that of carotin [76].

Hosseininejad, Gonzalez, and Hernando in their research [55] on the topic "Production of food
products and ingredients at the expense of increasing the value of by-products of agro-industrial
processing” state that persimmon is rich in nutritional and bioactive substances. However, due to the
influence of perishability, low storage capacity, low transportability, and other factors, it is

characterized by high losses. Therefore, they aimed their research in the direction of developing
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technologies for persimmons, which take into account the management of valuable waste and the

production of new types of products.

Article [1, 2] mentions that the phytochemical profile of persimmon consists of carotenoids,
anthocyanins, organic acids, and phenolic compounds, which determine its biological value. These
substances improve human health and reduce cardiovascular, tumors, diabetes, and obesity diseases. In
the conditions of the global food crisis, it is advisable to include persimmon products in the diet. Also,
the use of persimmons to obtain various products (biofuel, natural dyes, growth regulators,
biodegradable polymers, antimicrobial drugs, and emulsifiers) should be expanded. The waste-free

production is to be developed.

Nutrients are more abundant in the peel than in the pulp [7], although it is usually wasted during
raw consumption and dried fruit production. Dried fruit production is widely used in China and Japan

and it is used in many culinary recipes [8].

Persimmon is widely used in traditional Chinese medicine (hypertension, hemorrhage,
maintenance of body temperature, maintenance of oxidative processes, diabetes, atherosclerosis) [9, 10,
11]. It is also used for preventive treatment of the lungs and gastrointestinal tract, sore throat, problems

of mammary glands, and insomnia [12, 13].

According to some studies, persimmon has an anti-tumor effect [14,15], protects against
dyslipidemia [16], and promotes anti-hypercholesterolemic, antioxidant, and anti-diabetic effects
[17,18,19]. These properties are directly related to persimmon antioxidants, vitamins, phenolic

compounds, and carotenoids [13,20].

If we compare the biological and nutritional value of subtropical persimmon with other fruits
common in Georgia, we will see that its indicators are in no way inferior to the indicators of the
nutritional value of any fruit of high nutritional value (figs, grapes, some varieties of apples), and it has

a much higher nutritional value than citrus fruits.

The analysis of the results of our studies demonstrates that if technological problems are solved,
persimmon can become a highly profitable raw material and bring significant income to the economy.
It should be noted that the plant is highly frost-resistant (minimum temperature is -20°C, compared to
citrus minimum temperature -3 -7°C), high-yielding and low-cost. The mentioned situation needs to
be corrected and to solve this problem, it is necessary to work in the direction of selective and

technological improvement.

The phenolic compounds of persimmons are the most noteworthy. On the one hand, they
determine its high biological value, and on the other hand, they worsen the taste qualities, which, in
our opinion, greatly reduces the demand for this fruit. That is why scientists and practitioners are trying
to find ways to reduce phenolic compounds. Currently, fruit processing is practiced (in ethylene, CO2,
2% pectin solution, enzyme preparations, syrups, etc.), which complicates technological processes and

increases processing costs and time.
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It is worth noting that the removal of phenolic compounds from persimmon improves the taste
properties, but deteriorates the biological value. The antioxidant properties of phenolic compounds
(reaction to free radicals and complexing of metals, including heavy metals) are to be noted, which
help remove toxic elements from the body and determine their radioprotective properties [24,25,26].
That is why these substances are used in traditional medicine [27, 28] and are used to treat tumorous
diseases (cancer) and cardiovascular pathologies. Additionally, phenolic compounds have been shown
to have other important properties, such as anti-atherogenic, anti-tumor, and anti-inflammatory

properties.

The scientists Chen, Fan, and their colleagues have made interesting analyzes [29]. As a result
of research, it was determined that persimmon contains epigallocatechins, epicatechins, catechins,
chlorogenic acid, gallic acid, and caffeic acid. According to their comparison, the total amount of
phenols in persimmons was 170 mg/100 g, in grapes 100 mg/100 g, in apples 40 mg/100 g, in tomatoes
20 mg/100 g [29, 30].

Condensable tannins (i.e., proanthocyanidins) that determine the tannic taste of persimmons
are located in the vacuoles of specific cells. They are called "tannin cells", they are responsible for
dryness, i.e. the feeling of dryness and astringency, i.e. coagulation of oral proteins [31]. Alongside
ripening, the tannin content decreases and the risk of astringent taste in bitter persimmons also
decreases [32]. The reduction of astringent taste depends not only on the reduction of tannin but also
on the transition of soluble tannins to insoluble form [33]. It should also be noted that with ripening,

a significant amount of soluble tannins remains in the astringent persimmon varieties [34].

Oxidative stress diseases such as atherosclerosis, and inflammatory and cancerous diseases have
increased greatly in today's conditions [35]. It is determined that phenolic compounds affect such
diseases as cancer, atherosclerosis, cardiovascular diseases, hypertension, diabetes mellitus,
ischemic/reperfusion injury, and neurodegenerative diseases (for example, Parkinson's and Alzheimer's
diseases) [35]. The connection of active forms of oxygen with tumors and cardiovascular systems has
been determined. Antioxidants are considered to be a very promising tool for the treatment of these
diseases. Therefore, a fruit and vegetable diet rich in phenolic compounds (epigallocatechin,
epicatechin, catechin, chlorogenic acid, gallic acid, caffeic acid), carotene, procyanidin, ascorbic acid
reduces the risk of these serious diseases [29, 36, 37, 38]. The phenolic compounds of persimmon are
20 times more effective than the classic antioxidant vitamin E [39]. The strong antioxidant potential of
phenolic acids has been confirmed by some authors [40,41]. In vivo and in vitro studies confirm that
the chemical composition of persimmons affects and protects the body from free radicals and therefore

prevents a person from some diseases [42, 43, 44, 45, 46].

The astringency of persimmons is determined by tannins, which are the products of
condensation of epigallocatechin, epicatechin, and their galloyl compounds. During the ripening
process, acetaldehyde is formed in the persimmon fruit and cross-links with water-soluble tannins and
insoluble tannin polymers are formed, which reduces astringency. In addition, in the process of

ripening, water-soluble tannin is affected by oxidative polymerization processes, in which the enzyme

Georgian Scientists/Jo®mnggewro d93boghgdo ¢.5 N 1, 2023 206



polyphenol oxidase participates, and tannin becomes an insoluble polymer, which reduces astringency

and increases the sweetness index.

Studies in this direction were also conducted in Georgia in the 50s-70s of the last century by the
scientists Nizharadze, Fishman, and other colleagues [76, 77, 78]. According to them, the astringent
taste of persimmons is related to the content of tannic substances (polyphenols). Indeed, the content
of polyphenols in the astringent varieties (Hachya, Tanenashi) ranges from 1.84-1.87%, and in the non-
astringent varieties (Chinebuli, XX century) within the range of 0.25-0.48%. It is very noteworthy that
the composition of the tannic substances contained in the varieties of persimmons changes with
ripening. For example, free and bound tannic substances in persimmon Hachya change with ripening
as follows, %: green fruit: free 0.83%, bound 0.28%; fruits of technical maturity: free 0.38%, bound
0.67%; ripe fruit: free 0%, bound 1.05% [76]. The tannic substances in other types of persimmon fruits
change with the same regularity. In the process of heat treatment, the astringent taste of persimmons
is restored, i.e. In this process, the bound astringent substances are broken down into free astringent
substances, which restores the astringent taste. Therefore, to neutralize the astringency, attention

should be paid to the processes of removing or covering the free tannins.

World research of the last period was mainly aimed at determining the biophysiological
functions of persimmons. It included studies of antioxidant, hypolipidemic, atherosclerosis prevention,
antitumor, and antiviral activity [55,56]. In the conditions of food shortage, recycling waste (skin,
seeds, unused pulp) has become urgent to facilitate their consumption. It also helps to solve logistical
and economic problems [57, 58, 59, 60]. Recycling of waste (by-products) meets the goal of sustainable
development, which is provided by the UN's 2030 Agenda for sustainable development [61].

The globalization of fruit and vegetable markets has led to overproduction and the production
of potentially valuable waste. Global measures of nature protection force industries to reduce waste, as
it negatively affects nature. Due to this, the demand for waste reduction and waste-free technologies is
increasing. Demands for measures to improve the health of residents are increasing. Such products as
biologically active additives, functional purpose products appeared on the markets. They are mainly
produced based on waste [47]. Lucas Gonzdlez and his colleagues presented persimmon flour, which
was obtained from persimmon juice residues (marc). Studies have established persimmon flour's
chelating activity against iron ions, antioxidant activity, and activity against radicals. Based on the
research, recommendations have been made regarding the inclusion of persimmon flour in food
products to fill the deficiency of biologically active substances [48]. Tests were conducted on flour
products, milk products, pastes, and others [49, 50, 51, 52].

Savabe and his colleagues in their studies [73] claim that 100-400 kg of persimmons is lost during
the ripening process on an area of 1000 m? In terms of total areas, it is a very large unused resource,
which is suitable for use in the nutrition of elderly people due to the bioactive substances contained in
it. They isolated and identified 12 components from unripe persimmons. It was found that these
substances are characterized by high bioactivity and are important in the nutrition of the elderly. The
high activity of catechin and its polymeric form procyanidin was determined. It was also determined

that the persimmon extract at a concentration of 500 mg/1 could not cause antimicrobial effects. Based

Georgian Scientists/Jo®mnggewro d93boghgdo ¢.5 N 1, 2023 207



on these studies, they have developed a technological process for the microencapsulation of active
substances and think to conduct clinical trials in the future. The obtained results prove the high
potential of unripe persimmon extracts for the preventive treatment of the elderly and are an important

resource for nutrition.

Article [53] describes the production of persimmon juices. Astringency is named as a factor
hindering sales. Tests were conducted so that the astringency did not increase. After heat treatment
(up to the coagulation temperature), they squeeze it and add water, citric acid, and the enzyme "amylase
XML" to the obtained juice. It was found that amylase in the amount of 0.005% of the mass of fruits

stops the increase of astringency. Adding other substances did not give positive results.

Masood Sadiq Butt and his colleagues in article [54] describe that human nutrition is related to
health, therefore it is appropriate to create functional products (products with defined properties) that
have a positive effect on health. One of the important products is persimmon; the flavonoids contained
in it have a positive effect on such diseases as cardiovascular diseases, oxidative stress, diabetes, and

others.

Persimmons are mainly used raw, but in recent years new types of industrial products such as
juices, jams, and dehydrated fruits have been produced. Astringent persimmons are sold in traditional
countries such as China, Korea, and Japan [62]. Persimmon powder has been used in recipes for pork
liver pate and pastes [63, 64, 65], persimmon ice cream and dairy products [66, 67], vinegar [68 ], wine

[69] and persimmon spice [58, 59, 60].

The astringent persimmon varieties contain 1-2% soluble tannins and have a strong astringent
flavor. Anaerobic treatment with CO: or ethanol increases the acetyl aldehyde content and removes
the astringent properties. It is believed [75/ that persimmon polyphenols are involved in processes of
diabetes, atherosclerosis, cancer, metastasis, inflammation, osteoporosis, and skin aging. For medicinal
purposes, capsules have been created that have bad taste properties, to cover this, citrus flavors (citral)
were used in the encapsulation process to improve the taste properties of the capsule. It is worth noting
that phenolic compounds develop a bad taste and aroma during the processing process, a strong taste

of medicine.

The process of obtaining the preparation was as follows: unripe astringent persimmons were
peeled, and pulp was blended. Then it was homogenized and diluted with water to 3 liters. 7 liters of
methanol were added to the solution and left for a week in a dark place. The aim was to obtain crude
extract. The extract was purified by vacuum filtration on a nutsche filter and concentrated in a vacuum.
Bioactive substances were separated from the extracts with hexane, then with 1-butanol. Extractants
were separated from 1-butanol by repeated chromatography on silica gel and gel filtration. 12

components have been obtained [73].

Georgian scientists [76] isolated the sum of polyphenols from the persimmon fruit, which is a
white amorphous powder and has a pronounced astringent taste. The physicochemical indicators of
this powder show that they have leucoanthocyanin properties, that is, the main part of persimmon

polyphenols is leucoanthocyanins. Delphinidin (main part) and cyanidin were isolated from these
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leucoanthocyanins. Along with leucoanthocyanins, gallic acid, and catechin substances were found in
the complex of polyphenols. This indicates that the black tannic substances (polyphenols) have vitamin

P activity, which is a positive indicator and determines its high biological value.

World scientists are working in many directions to get products acceptable to consumers. A
relatively common form of persimmon product is dry persimmon, which is obtained as a result of
natural drying. At this time, pre-treatment processes are envisaged in technologies. The use of artificial
drying is less used because obtaining a dry product requires a long drying time because speeding up the
process leads to hardening of the surface and the product loses its commodity value. Due to the time
and energy costs, practitioners do not consider the artificial drying of persimmon to be advisable. The
production of chips and sticks did not show good results either. The marketable appearance of the
product is unacceptable to the consumer. Relatively good results were achieved during sublimation
drying of persimmons [70]. When using this method, biologically active compounds are well preserved.
It should be taken into account that this method is very labor-consuming and the energy costs are high,
which increases the cost [71]. At the same time, before sublimation, it is necessary to remove

astringency (soluble tannins) by some method, because the obtained samples have high salinity [72].

Taking into account world practice, our scientific group also conducted multifaceted
experiments using sugar syrup, ethylene and ethylene vapor, lime milk, electric current, enzyme
preparations, and pectin solutions. Relatively positive results and removal of astringency were achieved
by treating fruits in ethylene and ethylene vapor and subsequent soaking in syrups, and treatment in
lime milk and 2% pectin solution and subsequent soaking in syrup. Experiments show that astringency
is caused by free polyphenols, so free polyphenols must be removed or bound during product
manufacturing. It should also be taken into account that bound (adsorbed) polyphenols undergo
desorption at high temperatures (above 75°C) and the astringent taste is restored. Only when processed

in ethylene, bound solid substances are formed and the bitter taste is not restored.

The experiments resulted in production schemes of up to 30 named products were developed
(juices of persimmon natural and combined with other fruit juices, syrups, jams, confiture, puree-like
compositions, concentrates, powders, alcoholic beverages, confectionery fillings. Unfortunately, due to
the impact of the economic crisis, we were forced to stop the projects and close down them for 30 years.
But the time has come for research work in this direction to be revived and continued. We consider it

appropriate to make our achievements available to scientists and practitioners interested in this field.

Among the works carried out by us, persimmon extract concentrates with a concentration of
30, 45, and 65% dry matter are especially noteworthy. Thermal treatment, pressing, and concentration
methods are used in the processes [79]. Concentrates are characterized by good storage capacity and
stability of the contained substances. They can be used in various fields [80, 81, 82]. We also developed
a strong alcoholic beverage (rum type) based on the concentrate, which has a high content of flavonoids
and has a positive effect on the cardiovascular system [83], as well as a concentrated prophylactic
product for child nutrition [84]. The concentrates have been used by us in various compositions, and

products of high taste properties with a cocoa-like taste have been made on their basis. The technology
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is distinguished by the fact that it takes into account efficient processing, in particular, the waste

generated during the production of concentrates was used in the production of persimmon flour.

The concentrates were made in an open pot and under vacuum conditions. It should be noted
that persimmon extracts are used in the process of making concentrates, which are obtained as a result
of extraction with water in extraction batteries. An attempt was made to obtain concentrated solutions
by the pressing method, but the results were not obtained, because the juice yield was low when using
this method, which led to a high discharge of raw materials. As a result of thermal exposure to water,
the crushed persimmon mass undergoes a process similar to coagulation. The solid mass is separated
from the mass, and after that, the pressing and extraction processes are also facilitated. In our cases, 5-

8% extracts were used for concentration.

As the analysis shows, our results are consistent with the results of leading foreign scientists.
The results confirm the high nutritional and biological value of persimmons and products made from
them, and their use is appropriate for the production of high-tasting products, as well as the inclusion

of individual products in the recipes of prophylactic-therapeutic and baby food products.
Conclusions
Based on studies of persimmon products, the following conclusions can be made:

- persimmon is a very noteworthy fruit with its morphological indicators and nutritional and
biological value. It is characterized by high yield (up to 40 tons per hectare), high frost resistance
(minimum temperature -20 — 25°C), high adaptability to soils, resistance to diseases, low maintenance

Ccosts;

- despite the positive characteristics, the demand for persimmon fruit is low in all countries (the
world production is 5 million tons and the share of persimmons in the volume of world fruit production
is 0.75%);

- the low demand for persimmons is due to the low storage ability, transportability, and high

moisture content of the fruits;

- the nutritional value of persimmons is not inferior to high-demand fruit varieties (figs, grapes,

some varieties of apples, citrus fruits);

- the biological value of persimmon is high due to the bioflavonoids (phenolic compounds)
contained in it, although these substances worsen the taste value. Antioxidant properties of phenolic
compounds (reaction to free radicals and complexing of metals, including heavy metals), which help
remove toxic elements from the body and determine their radioprotective properties. That is why these
substances are used in traditional medicine and are used to treat tumorous diseases (cancer) and
cardiovascular pathologies. Additionally, phenolic compounds have been shown to have other
important properties, such as anti-atherogenic, anti-tumor, and anti-inflammatory properties. It is used
in traditional Chinese medicine (hypertension, hemorrhage, maintenance of body temperature,
maintenance of oxidative processes, diabetes, atherosclerosis). It is also used as a preventive treatment

for the lungs and gastrointestinal tract, for sore throats, problems of mammary glands, and for insomnia.

Georgian Scientists/Jo®mnggewro d93boghgdo ¢.5 N 1, 2023 210



Phenolic compounds are present in the form of epigallocatechin, epicatechins, catechins, chlorogenic
acid, gallic acid, and caffeic acid. The total amount of phenols in persimmons is 170 mg/100 g, in grapes

100 mg/100 g, in apples 40 mg/100 g, in tomatoes 20 mg/100 g;

- phenolic compounds of persimmon are 20 times more effective than the classic antioxidant

vitamin E;

- the improvement of the taste properties of persimmons depends on the reduction or covering

of the flavonoid compounds (astringent substances) contained in it;

- increasing the demand for persimmons depends on the development of new technologies and

recipes acceptable for consumers;
- it is advisable to use waste-free technologies when processing persimmons;

- it is advisable to develop the production of semi-finished products (concentrates and powders)

of persimmon, which will increase the period of the season and the degree of demand;

- it is advisable to produce high-tasting persimmon products, where the astringent taste is

covered and the biological value is preserved;

- by improving the technological processes and improving the taste values, it will be possible to

increase the demand for persimmon products, which will help to expand the scale of production.
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