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Abstract. Anatolia is the gene center of many fruit species grown in the world and is also very rich in terms
of fruit species and varieties. Diospyrus kaki L., known as persimmon, is one of these fruit species.
Considering Tiirkiye's ecological conditions, persimmon has a great potential for production. In recent
studies, the potential health effects of persimmon have been cited as an important factor, increasing the
popularity and consumption of persimmon. In addition, persimmon has become the center of attention in
recent years due to the attractive orange color of the fruit, its distinctive taste and structure, rich in
antioxidants and phenolic compounds. In this review study, it was aimed to increase awareness of the
production potential of persimmon grown in Turkiye by revealing its production potential, and to shed light
on decision-makers in future production planning by providing information in terms of economic importance

and health.
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1 Introduction

Persimmon, which means 'sacred food' or 'food of the
gods' in Greek, is known in Tiirkiye under different
names such as 'fruit of paradise', 'paradise apple', 'date’,
'currant apple', 'amme' and is very popular due to its
attractiveness and taste. It has been cultivated in Central
Asia since ancient times [40]. The genus Diospyros
includes about 400 species. Most of them are native to
the tropics and subtropics and include evergreen and
deciduous trees and shrubs [41]. Diospyros kaki
belonging to the Ebenaceae family has been consumed
as an important food source in China, India and Japan
since ancient times. Since the 20th century, Diospyros
kaki has spread throughout Europe and China accounts
for approximately 77% of the global production [1].
This fruit species was brought from its homeland in
China to Japan in ancient times, where it was produced
on a large scale. It then spread to Korea and the United
States of America ([46], [29]. In Japan, persimmon,
which has more than 800 varieties, is called "Japanese
Apple" and is consumed by Japanese people in summer
and winter ([30], [46], [23], [33], [29]). Europe became
acquainted with persimmon after the 17th century [23].
Since the end of the 19th century, persimmon has been
recognized in many countries located in the temperate
climate zone. In recent years, especially in California,
Italy, Brazil and Israel, modern persimmon orchards
have been established and interest in this fruit has
increased [46]. Although it is not known when it was
brought to Tiirkiye, it is thought that it has been
cultivated since ancient times ([43], [21]).
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Since it was introduced to Tiirkiye through Trabzon and
distributed to other provinces, it was named Trabzon
persimmon. This fruit is also known locally in Tiirkiye
under names such as Persimmon, Amme, Grafted Uvaz,
Russian Persimmon, Japanese Persimmon, Batumi
Persimmon, Laz Persimmon, and Paradise fruit.
Persimmon (Diospyros kaki) has become the center of
interest in recent years due to the attractive orange color
of the fruit, its distinctive taste and structure, and its
richness in antioxidants and phenolic compounds [10].

1.1 Ecological Requirements of Persimmon

Although persimmon is a subtropical fruit, it is also
adapted to warm and temperate climates. Since the tree
sheds its leaves in winter, it is more resistant to low
winter temperatures than other subtropical fruit species.
In general, it can withstand temperatures down to -12 °C
([30], [46]). In our country, persimmon can be cultivated
both in coastal and inland regions. The flower structure
of persimmon has three different flower types:
hermaphrodite, female and male flowers. Female
flowers have male organs, male flowers do not have
female organs, and hermaphrodite flowers have both sex
organs. Fruits can be seeded or seedless depending on
fertilization status. Leaves are simple, oval or pointed,
with toothless margins and short petioles. The leaves,
which fall off in winter, turn yellow orange or red in
autumn, and can also be used as ornamental plants with
their beautiful appearance and the beautiful appearance
of the fruits on the tree in the same period. Fruit size
varies between 50-300 grams and can even reach up to
350 grams. Fruit shapes can be conical, long conical,
round and flattened according to the varieties. The fruit
peel, which is greenish-yellow, orange-yellow, orange-
yellow, orange, orange-red in harvest formation, turns
orange, red-orange or red in eating maturity. Although
propagation is done by generative and vegetative
methods, generative propagation is mostly used in
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rootstock production. Among vegetative propagation
techniques, grafting is widely used. Pruning Shape
pruning is done to shape the trees. For this purpose,
different climax branched (modified leader), goble,
palmette and different wire training systems can be
applied. Irrigation, since the flowering of persimmon is
in a period when the ambient temperature is high,
irrigation should be done if necessary to prevent the
trees from experiencing water stress during this period.
Otherwise, fruit set will decrease with an increase in
flower and small fruit dropping. Irregular irrigation
causes cracks in the fruits in late summer and near
harvest, reducing the quality and marketable fruit ratio.
One third of the nitrogen fertilizers should be applied to
the soil in early spring, one third in April-May and the
other third in June, coinciding with the crown projection
of the trees. Potassium and phosphorus fertilizers should
be applied together or separately to the pits or ditches
opened in a circle with a depth of 15-20 cm and a width
of 15-20 cm coinciding with the crown projection of the
trees in November-December and covered with soil.
Soil cultivation in persimmon can be done in three ways
in general.

No Cover System: In this system, weed growth is not
allowed by continuous soil cultivation.

Semi-Covered System: In this system, it is aimed to
keep cover crops during periods of abundant rainfall and
to make better use of rainfall and irrigation water by
tillage during periods of scarce rainfall.

Covered System: In this system, cover crops, especially
forage crops, are kept in the garden in the form of
meadow as live mulch.

The harvest starts to bear fruit 3-4 years after planting
and reaches full yield after 7 years of age. With good
care, young trees can yield 20-40 kg per tree, while this
value can exceed 150 kg in adult trees. The fruits of
persimmon should be picked when they are firm and
have the size and color (orange-dark orange) specific to
the variety.under Adana climate.

1.2 Nutritional Value of Persimmon

In the world, there is a trend towards a diet based on
natural foods. For this reason, it has been reported that
the demand for fruit types such as persimmon, which has
anticarcinogenic and antioxidant properties, fiber, low
calorie, does not increase cholesterol and is rich in high
vitamin C and mineral substances, has increased and is
frequently consumed [11]. Persimmon fruits are
especially sought after because they are rich in vitamin
A and carbohydrates. It also has tannin-rich fruits used
in different fields of industry. They have an attractive
appearance and taste excellent [30]. Persimmon attracts
attention especially with its rich content of vitamin A
and carbohydrates. It contains 7.0 grams of vitamin C,
0.40 grams of protein and 0.10 grams of fat in 100 grams
of persimmon (Table 1). There are also vitamin A and
some E vitamins such as Lycopene, Kolin and Fiber in
100 grams of persimmon. In addition, it has been
revealed in studies that it is rich in mineral content,
especially potassium, calcium and phosphorus at the
highest rates [2].

Table 1. Nutrient content of persimmon

Component Unit Value in 100 g
Energy kcal 73.0
Protein g 0.40
Fat g 0.10
Cholesterol mg 0.00
Carbohydrate g 15.6
Fiber g 5.1
Calcium mg 12.0
Iron mg 0.10
Potassium mg 177.0
Vitamin C mg 7.0
Vitamin A U 153.0

Anatolia is the gene center of many fruit species grown
in the world and is also very rich in terms of fruit species
and varieties [49]. Diospyrus kaki L. known as
persimmon is one of these fruit species [30]. The
suitability of our country for persimmon cultivation was
first determined by a selection study conducted in 1984
[31]. Subsequently, [4] determined that four of the 10
persimmon cultivars (Eylil, Amankaki, Fuyu, Hana
Fuyu, Hachiya, Jiro, Harbiye, O'Gosho, Kaki Tipo, and
Vainiglia) (Jiro, Vainiglia, Fuyu, and Amankaki) can be
cultivated economically under Hatay conditions.
Among Diospyros species, Diospyros kaki is grown
commercially in Tiirkiye. However, a limited number of
Diospyros lotus plants are also grown in nurseries to be
used as rootstocks. Diospyros oleifera is also grown in
very small quantities in the Mediterranean region. Since
the 1980s, many promising clones have been identified
and morphologically and molecularly characterized in
different regions of Tiirkiye through selection studies.
Currently, there are 10 registered persimmon genotypes
and 1 patented variety.

Persimmon cultures are generally divided into 4 groups
according to the maturity of the fruit (in terms of
astringency). Information on these 4 commercial species
of persimmon is given below.

1. Diospyros kaki L.: All persimmon varieties whose
fruits are consumed fresh or processed are included in
this species. Its origin is China. Japan and Korea are the
most common countries.

2. Diospyros lotus L.: Originated in Asia and has value
only as a rootstock. It is also used as a source of tannin.
3. Diospyros virginiana L. Originated in North
America. It has value only as a rootstock and is widely
used as a rootstock, especially in America. It is also used
as a source of tannin.

4. Diospyros oleifera L. Cheng: Origin is China. This
species, which is used as rootstock, is also evaluated as
a tannin source [46].

China accounts for 79% of world production [9]. When
Japan and Korea are added to China, 95% of world
production comes from these countries [40].
Mediterranean countries produce less than 5% of world
production [23]. Varieties produced in Asia are more
suitable for commercial production than those produced
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in Europe. China is the world's largest producer of
persimmon, with production reaching about 3.5 million
tons in 2021. China accounted for 79% of the total world
persimmon production in 2021. The Republic of Korea
follows China in persimmon production and its
production is 200 thousand tons (Table 2). Tirkiye
ranks 7th with 77,133 tons and meets 1.78% of the
production [1].

Most of the varieties grown commercially in Tirkiye
have an astringent flavor [16]. About half of the
persimmon production is supplied from the coast of
Iskenderun Gulf and the south of Hatay region. Together
with Cukurova, 2/3 of Tiirkiye's production is supplied
from the Eastern Mediterranean region. Another
production area of persimmon is the Eastern Black Sea
coast. Approximately 1/5 of Tirkiye's production is
realized here. Apart from these two areas, production is
also found in the Western Black Sea coastal area,
especially around Adapazari and Kocaeli, and in the
Biiyilk Menderes gutter and the shores of the Gulf of
Antalya [12]. Although persimmon is widely spread in
the Mediterranean Region, the provinces with
production centers are located in the east of the region.
In the western Mediterranean, persimmon is grown as
small seedlings grown from seed in home gardens. In
the Eastern Mediterranean, the number of regular
gardens is higher [30], [16]. In Tiirkiye, it is mostly
grown in the Mediterranean Region, especially in Hatay
province, followed by Adana and Mersin provinces.
Early varieties appear on the market in the third week of
September in the Mediterranean Region and this period
continues until mid-November [14]. The first studies on
Japanese varieties started in 1984 at the Citrus Research
Institute. With the participation of Mersin Alata
Horticultural Institute, six types were selected in the
Western Mediterranean Region. A collection of 68
cultivars imported from Italy, Japan and Pakistan was
established at Cukurova University. Currently,
adaptation studies are being carried out in Southern and
Southeastern Anatolia and selection studies in the Black
Sea Region [16]. The countries where persimmon is
mostly exported are Kuwait, Jordan, Germany,
Switzerland and Cyprus [4]. In Tirkiye, persimmon
production, which was 3.500 tons in 1978, increased
steadily in general, reaching 10.500 tons in 1998, 26.277
tons in 2010 and 97.560 tons in 2022. As of 2022, there
are 2.556.201 persimmon trees in more than 40
provinces with a total of 1.855.878 trees, 1.663.793
fruiting trees and 892.408 non-fruiting trees [3].
Currently cultivated on an area of 59,491 hectares,
persimmon has a great potential considering Tiirkiye's
ecological conditions. The major producing provinces
are Adana, Adiyaman, Mersin and [zmir and these four
provinces account for more than 50% of the total
production. Other important producing provinces are
Denizli, Yalova, Hatay, Canakkale, Kahramanmaras,
Bursa, Gaziantep, Sakarya and Ordu (Table 3). In our
country, it is generally grown more widely in the coastal
areas of the Mediterranean, Black Sea and Aegean
regions. Although persimmon has been cultivated in
Tiirkiye for many years, regular large orchards were
very limited in the past and it was mostly grown as

individual trees in home gardens. Although its
cultivation has been practiced since time immemorial, it
has not yet reached the desired level in terms of both
production and marketing [32]. It is reported that
persimmon can be easily cultivated in many regions of
Tiirkiye and that there are 74 different cultural variations
[45], [5]. In Tirkiye, persimmon tree area is increasing
at a higher rate than production, and although
approximately 75% of the existing tree area is of fruit-
bearing age, the fact that fruit production is not
increasing at the same rate is accepted as an indication
that there are various problems related to cultivation.
The low average yield indicates that cultural practices
related to cultivation are not carried out properly. In
addition to this, it is also reported that in some regions
where it is traded, scattered cultivation in the form of
single or a few trees is also effective [18].

1.3 Tirkiye's Persimmon Exports — Imports

When the foreign trade data of persimmon is analysed,
Tirkiye's export value in 2019 was realized as
approximately 106 thousand $(Table 4).

In 2019, the import value of persimmon in Tiirkiye was
realized as 57 thousand $. Saudi Arabia, followed by
Israel, Iran, Tunisia and Palestine have an important
place in Tirkiye's persimmon imports with a share of
over 90%. Russia ranks first in persimmon exports,
followed by Ukraine and Serbia. Although Tiirkiye's
foreign trade in persimmon is not high, it is a country
that both exports and imports. When Tiirkiye's foreign
trade in persimmon is analysed by considering the
export values, it is seen that it showed a fluctuating
situation in the period 2015-2019 and reached the
highest value in 2017. Until 2015, there was no foreign
trade in persimmon. On the other hand, while Tiirkiye
had a share of 0.013% in world persimmon exports in
2015, it increased to 0.048% in 2019. These results show
that Tiirkiye is far behind in persimmon exports.
Although Tiirkiye ranks 7th in persimmon production, it
is much further behind in persimmon exports.

1.4 Use of Persimmon Fields

In addition to fresh consumption, persimmon fruits can
also be dried and frozen. Especially in Far Eastern
countries, very astringent varieties with high dry matter
and not suitable for fresh consumption are dried. The
fruits are also frozen and marketed during the winter
months. Since persimmons that are not ripe enough have
a very astringent flavor, the persimmons to be frozen
must be fully ripe. Persimmons are pureed and frozen
and this puree is mostly used in the production of
marmalade, jelly, nectar, cakes, sauces, ice cream,
cream and custard [14], [46], [8]. The astringent (tannic)
varieties of persimmon are eaten after softening and
removing the astringent taste, while the non-acrid
varieties can be consumed directly or processed in
various ways. In addition to fresh consumption,
persimmon fruits can also be utilized by drying and
freezing. Especially in Far Eastern countries, very
astringent varieties with high dry matter and not suitable
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for fresh consumption are dried. The fruits are also
frozen and marketed throughout the winter months.
Persimmons to be frozen must be fully ripe, as unripe
persimmons have a very astringent flavor. Persimmons
are pureed and frozen and this puree is mostly used for
making marmalade, jelly, nectar, cake, sauce, ice cream,
cream and custard [14], [46], [8]. One of the methods of
making fruits durable is processing them into fruit juice.
The first commercial production of fruit juice started in
Switzerland towards the end of the 19th century with the
introduction of pasteurized apple juice. It then passed to
other European countries and showed a rapid
development. Developments in production techniques,
the adoption of the importance of fruit juice in nutrition
and the need to utilize the surplus production during the
harvest period of fruits are among the main reasons for
the development of this industry [22].

1.5 The Effect of Persimmon on Human Health

Today, the consumption of processed foods is increasing
in parallel with the developing living conditions and
changing nutritional understanding. Every day, new
information is emerging about the vitamins, minerals
and elements that the body needs and the amounts that
should be taken, and fruit juices, vegetable juices, fruit
and vegetable juices are produced as an alternative to
vegetables and fruits in order to meet this need. Fruit and
vegetable juices are mainly included in human nutrition
as a source of minerals and vitamins. In addition, fruit
and vegetable juices are rich in carotenoids, flavonoids
and other phenolic compounds that are important for
health and nutrition. These phytochemicals play a role
in the prevention of chronic diseases, cancer and
cardiovascular  disorders,  aging-related  nerve
degeneration by binding or removing free radicals [42].
In recent years, consumers want to consume products
with high nutritional value and rich in phenolic
antioxidants. Therefore, the demand for fruit and
vegetable juices with these characteristics is increasing.
In our country, fruit juice consumption, which was 4.4
liters per capita in 2000, reached 11 liters in 2008 [13].
Persimmon (Diospyros kaki L) has become the center of
interest in recent years due to its attractive orange color,
distinctive taste and structure, rich in antioxidants and
phenolic compounds [10]. Persimmon has a therapeutic
effect on cardiovascular diseases [48], [33]. Recent
studies have shown that the fruit has cholesterol and
blood pressure lowering properties, strengthens the
immune system, and plays an important role in the
prevention of digestive system disorders and cancer
diseases that are common today [48], [15], [9]. In
general, persimmon is good for relieving weakness,
anemia, vitamin deficiency, gastrointestinal diseases
and colds. It is also reported that this fruit is effective in
stopping diarrhea, stimulating appetite, curing gastritis
and intestinal inflammation [4].

Recent studies have shown that persimmon has
cholesterol and blood pressure lowering properties,
strengthens the immune system, and has an important
place in the prevention of digestive system disorders and
cancer diseases that are common today [48], [15], [9].

The fact that persimmon fruits are very rich in ascorbic
acid and phenolic compounds provides high antioxidant
activity of this fruit. The demand for persimmon, which
has an important place in functional products, has been
increasing in recent years, especially due to its rich
carbohydrate and tannin content as well as vitamins A
and E [34], [6], but our persimmon production is not at
the desired level due to the problems experienced in
cultivation, especially in the harvest and post-harvest
stages. Persimmon (Diospyros kaki L.) offers excellent
nutritional quality in many countries due to its sensory
properties as well as its content of carbohydrates and
other bioactive phytochemicals, dietary fibers, vitamins,
minerals, carotenoids and phenolic compounds, as well
as its potential for application in different industrial
fields [27], [38]. Persimmon (pulp) is rich in vitamins,
especially vitamin C (~70 mg/100 g) and vitamin A (~65
mg/100 g), and minerals such as calcium (~9 mg/100 g)
and iron (~0.2 mg/100 g). Ferulic acid, p-coumaric acid
and gallic acid are the main phenolic acids found in
persimmon. These compounds give persimmon
antioxidant activity due to their chemical structure
(number of bound hydroxyl groups). Carotenoids, which
contribute to both color and nutritional value, are the
main pigment found in persimmon (pulp and skin) [35],
[47]. Except for lutein and lycopene, which are
carotenoid groups that decrease during fruit ripening,
carotenoid content increases rapidly as green and ripe
persimmons turn into soft ripe persimmons. Among
these groups, the highest content of B-cryptoxanthin
(50%) is followed by lycopene (10%), P-carotene
(10%), zeaxanthin (5%) and lutein (5%) [7]. The fat-
soluble antioxidants, especially lutein, astaxanthin and
zeaxanthin, have the ability to capture free radicals and
thus prevent the oxidation of lipids. Persimmon fruit
may contain different types and amounts of carotenoids
in different parts. However, the final composition and
concentration of carotenoid content is to some extent
appropriately regulated by the different developmental
stages of plant tissues. For example, the amount of f3-
cryptoxanthin, B-carotene, lycopene or lutein is higher
in the peel than in the pulp [47]. Other carotenoids
identified in persimmon fruits are cis-mutatoxanthin,
antheraxanthin, neolutein, cryptoxanthin, a-carotene
and also fatty acid esters of zeaxanthin. Tannins
(epicatechin, epicatechin-3-O-gallate, epigallocatechin
and epigallocatechin-3-O-gal-lat), another important
component found in persimmons, have been identified
as bioactive compounds with effects that can prolong
life and reduce the incidence of stroke in hypertensive
rats. This effect has been attributed to the fact that
tannins in persimmon are 20 times stronger than vitamin
E, which has antioxidant properties [26]. Persimmon,
which is considered a good source of fiber, meets
15.90% of the fiber requirement of men and 24.20% of
women in a day with an average 168 g portion
containing 6.05 g of fiber [25]. Dietary fiber is
associated with various health benefits as it has an effect
on nutrient absorption, modulation of gut microbiota,
postprandial glycemia, insulinemia, and
cholesterolemia [24], [36]. Studies have proven that
persimmon, which is a source of many therapeutic
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agents, is effective against cancer formation. In one
study, methanolic extracts of persimmon calyx (PCE)
were shown to have cytotoxic effects on human cancer
cells [17]. Another study aimed to obtain a potent
pharmaceutical compound from D. kaki polyphenols
that could act as an AKT1 inhibitor. In silico study using
molecular workspace software was used to find the
therapeutic potential of phytochemicals from D. kaki
against AKT1 through molecular docking and drug-like
properties. At the end of the study, it was determined
that bioactive compounds obtained from D. kaki could
potentially be a new anticancer agent by inhibiting
AKT]1 [28]. In addition, carotenoids and tannins found
in persimmon are responsible for improving
physiological threats with antibacterial, antiallergic,
anticancer and antioxidant activities, removing free
radicals, reducing cardiovascular risk factors (blood
pressure and cholesterol) and reducing the risk of
diabetes mellitus [20], [37]. It also has dermatological
effects such as reducing melanin synthesis, protecting
the skin against ultraviolet rays and skin damage, anti-
inflammatory effect, and giving the skin a "golden
yellow" color [19]. Persimmon is rich in phenolic
compounds that are antioxidants. These compounds
protect cells from free radicals against chronic diseases.
Persimmon seeds have strong radical activity. In
addition, tannins found in high amounts in the fruit have
antimutagenic, anticarcinogenic and antioxidant activity
[33].

2 Conclusion

Tirkiye is a country with an important potential in
persimmon cultivation with its ecologies. In Tiirkiye,
97,560 thousand tons of persimmon is produced on

approximately 59.491 thousand decares of land, yearly.
Although persimmon production is carried out in 50
provinces in Tirkiye, the largest share in total
production belongs to the Mediterranean region,
followed by the Aegean, Marmara, Black Sea and
Southeastern ~ Anatolia  regions. According to
TURKSTAT data for 2022, Adana (29.067 tons),
Mersin (13.759 tons) and Adiyaman (11.794 tons) are in
the first three places with their total production of
persimmon. It is seen that our imports are higher than
our exports. With the increasing importance of fruits in
human nutrition, it is recommended to consume
different types of fruits for a healthy life. In this
consumption, persimmon is one of the species that has
not yet taken the desired place but can make significant
contributions to healthy life. All over the world and
especially in Tiirkiye, as in developed countries, the
interest in fruits with high antioxidant capacity and rich
in anthocyanins and products produced from these
fruits, which are of great importance for human health,
is increasing [39]. Recent studies have shown that
persimmon has cholesterol and blood pressure lowering
properties, strengthens the immune system, has an

important place in the prevention of digestive system
disorders and cancer diseases that are common today.

In this review study, information about the
production potential, economic value and health
importance of persimmon (Diospyros kaki L.) grown in
Tirkiye was given and it was foreseen that it could be a
guide for producers who will grow persimmon in the
future.
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Table 2. World Persimmon Production Amount (tons)

Years 2017 2018 2019 2020 2021
China 3.092.115 3.226.901 3.207.516 3.350.795 3.429.438
Korea 298.382 263.030 316.042 198.817 200.610
Japan 224.900 208.000 208.200 193.200 187.900
Azerbaijan 147.219 160.092 177.130 185.247 192.474
Brazil 182.185 156.935 168.658 158.687 170.242
Uzbekistan 88.233 88.719 94.065 85.100 83.600
Tiirkiye 38.043 46.676 51.317 60.661 77.133
Israel 29.000 28.000 27.000 21.908 30.000
Iran 24.257 24.765 25.272 30.508 31.318
Other Countries 270.759 505.394 458.494 223.836 431.531
World 4.395.093 4.209.720 4.321.391 4.230.462 4.332.166
Table 3. Production amount of persimmon by provinces in 2022.
Total fruit Number of Number of trees | Average yield | Production

Provinces orchard area | trees at fruit- at non-fruiting (kg) quantity

(decare) bearing age age (tons)
Adana 14.401 308.221 182.277 94 29.067
Mersin 5.417 168.390 50.795 82 13.759
Adiyaman 5.560 107.891 67.705 109 11.794
Denizli 8.538 282.760 93.060 20 5.766
Izmir 536 92.330 9.540 58 5.333
Yalova 2.311 70.080 28.140 73 5.126
Canakkale 4.470 73.255 107.910 60 4.363
Hatay 2330 81.311 45.759 43 3.458
Bursa 4.199 58.856 115.011 50 2.928
Kahramanmaras 1.185 46.320 13.110 42 1.966

Table. 4 Import and export status of persimmon in Turkey
Years Export Value Import Value Export Quantity Import Amount
(thousand §) (thousand §) (tons) (tons)

2015 44 16 66 70
2016 40 49 81 48
2017 152 138 296 132
2018 59 7 140 13
2019 106 57 141 147
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