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Abstract  
In this study conducted in order to evaluate the differences between some chemical properties of 

chestnut fruits(Castanea sativa Mill.) picked from 4 different regions as Bartın-Kumluca, Bartın-
Karaçaydere, Devrek-Akçasu and Çaycuma-Filyos and to find the information shedding light to 
consumers and producers about the practice of usage of chestnut fruit; it has been determined that the 
moisture content of chestnut fruits have been found to vary between 50.8% and 58.4%, and the 
Kumluca origin has taken the first place in terms of moisture content. Another chemical property 
investigated in this study is the crude protein. The mean crude protein values determined in chestnut 
fruits vary between 5.5% and 7.2%. As a result of performed Duncan test results, the Kumluca origin 
took place in first group in terms of crude material content. The crude oil content varies between 2.7% 
and 4.6% among the origins. According to the result of Duncan test, Akçasu origin takes the first place 
in terms of crude oil content. In this study, the ash contents of chestnut fruits have also been 
investigated. Accordingly, ash content was varying between 2.2% and 2.9%, and the highest amount of 
ash content has been found in Filyos origin. While calculating the nutritional value, the total 
carbohydrate content of that nutrient should be known too. In this context, the carbohydrate contents of 
4 chestnut fruit origins picked have been determined. Accordingly, the total carbohydrate content of 
fruit origins were varying between 78.4% and 93.3%. As a result of performed Duncan test, the 
Kumluca origin takes the first place in terms of total carbohydrate content. Determined via ICP-AES 
device, the total phenolic content varies between 137.8mg/100g and 386.4mg/100g among the origins. 
As a result of Duncan test, the Kumluca and Karaçaydere origins took the first place in terms of total 
phenolic content, followed by Akçasu and Filyos origins. Within the scope of this study, also the mineral 
contents of 4 chestnut fruit origins picked have been investigated. Accordingly, it has been determined 
that the Ca amount varies between 2040mg/kg and 2937mg/kg among the origins. And according to 
Duncan test, Filyos and Akçasu origins take the first place in terms of Ca content. Mg varies between 
1364mg/kg and 1852mg/kg among the origins, and Kumluca origin takes the first place according to 
Duncan test results. While Na varies between 245mg/kg and 526mg/kg among the origins, Kumluca 
origin takes the first place in terms of Na content according to the results of Duncan test. It has been 
determined that K content of origins varies between 10633mg/kg and 15871mg/kg. According to 
Duncan test, chestnut fruits of Akçasu origin take the first place in terms of K content. As a result of 
chemical analyses within the scope of this study, it has been determined that the P content of the origins 
varies between 1741mg/kg and 1879mg/kg. According to Duncan test, Akçasu and Filyos origins take 
the first place in terms of P content. Within the scope of this research, also the Zn content of chestnut 
fruits of picked origins has been investigated too. As a result of performed chemical analyses, it has 
been determined that the Zn contents of origins picked vary between 54mg/kg and 85mg/kg, while 
Filyos origin takes place in first group in terms of Zn content according to Duncan test results. 
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1. Introduction 
The global problems showing themselves as global warming and climate change revealed 

the importance and value of the genetic resources again. The nutrient requirement of 
increasing population of our world has been satisfied with a certain level of input utilization 
and by developing high-productivity methods to date. The second half of previous century 
was the period in which the efforts on developing international solutions became dense in 
parallel with excessive environment problems experienced across the world. The biological 
diversity has great importance in satisfying the basic requirements (needs) of individuals, 
especially the nutrient requirement. It is estimated that approximately 20% of global 
biological diversity will be lost until 2020 as a result of constant and wrong utilization natural 
resources, besides the pollution caused from human activities. The losses in biological 
diversity also lead to losses in ecological services which they provide. Being one of the 
richest countries of the world in terms of biological diversity, Turkey is faces with biologic 
diversity losses as a result of various negative factors. Given the negative effects to occur as a 
result, the possible effects of constant and severe change in integration of life forms have led 
international institutions to concern about this issue. Opened for signature in 1992, the United 
Nations Biological Diversity Convention is one of the global commitments about the 
protection of natural resources. In certain scenarios prepared in order to find the question of 
how severe will the factors having negative effects on biological diversity such as agricultural 
activities, forestry, structuring, industrialization, climate change and ecosystem disintegration 
affect the situation of the biological diversity in future, it is estimated that the actual potential 
which was 45% in 2000 will decrease to 34–42% levels in year 2030. The life depends on 
plants nowadays. Our foods consist of products made of plants (directly or indirectly) or the 
animals feeding with plants. The plants also directly and/or indirectly provide the 
requirements of individuals in domains such as oil, medicine, cloth, and etc. [1]. In this topic, 
it is known that the subsidiary products and fruits obtained from forests are widely used in 
especially medicine and cosmetic industries. One of the forest tree species of which fruit is 
profited is the chestnut. Known as cultivated culture, chestnut shows the distribution across 
109.270 ha within the Forest District Directorates in Adapazarı, Artvin, Balıkesir, Bolu, 
Bursa, Çanakkale, İstanbul, İzmir, Muğla, Trabzon, Kastamonu, Zonguldak, Kütahya and 
Sinop in Turkish forests [2]. 

Chestnut is a member of Castenea specie of Fageceae family. Being grown in all 
temperate regions of northern hemisphere, the chestnut has 16 separate species differing 
depending on their location across the globe. It is told that the first origin of the spread of 
chestnut is Kastamonu city of Anatolia. According to some authors from Old Greece and 
Rome, the chestnut spread from Anatolia to Greece in 5th century, BC, and then spread from 
there to southern Italy and Spain. Named as the fruit of sadness due to its harvesting season, 
chestnut is named in some regions by the societies as “the bread of the mountains”. Being one 
of the most magnificent trees of Anatolian forests, the chestnut’s dark and durable wood has 
been used in house construction and furniture production from the ancient times. The chestnut 
fruit is a strong resource of starch, sucrose, protein, and tannin. The consumption of chestnut 
is in table and processed-form. It is generally processed as sweets in Turkey. But in some 
European countries, it is used in production of nutrients for babies and in medical industry, as 
well being used as sweets, jelly and chestnut dough.  
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1.1. The Situation of Chestnut Production in World and Turkey 
The production of chestnut increased in recent years. The total chestnut production in 

year 2013 was 1 million ton. In chestnut production, China supply 69% of total world 
production, and followed by Korea (7%) and Turkey (5%). The most important problem in 
chestnut production is the disease of cancer in branches of chestnut. Detected in Far East for 
first time, this disease has reached to USA in early 1900s. It has led to great losses in actual 
plantations in USA. In many countries such as France and Italy, the useful bacteria feeding 
with harmful viruses are used in struggling with this disease, and efforts bring the success 
biologic struggle by preventing the spread of these limiting species. The studies are being 
conducted in order to use same method in Turkey. As a result of resistant breeding efforts in 
recent years, the individuals resistant to branch cancer have been detected, and the forests 
resistant to this cancer have started to be constructed through vegetative production materials 
(graft, cutting, and etc.) obtained from those individuals [2], [4]. 

 
 

Table 1. World’s Chestnut Production (tonne) 
 

Countries 2010 2011 2012 2013 
China 1,620,000 1,700,000 1,852,000 1,965,000 
Korea 55,762 68,630 75,243 82,441 
Turkey 59,171 60,270 63,554 71,256 
Portugal 22,350 18,271 21,645 20,884 
Greece 20,900 21,500 22,350 23,784 
Japan 23,500 19,100 18,780 19,467 
Russia 18,500 16,250 16,745 17,630 

 
 
When Table 1 is evaluated, it can be seen that almost 70% of total chestnut population in 

world is covered by China. On the other hand, the chestnut production in China has 
significantly increased in last 4 years. The most important reason of this situation is the 
chestnut plantations which have newly been constructed in China. These plantations have 
been established with saplings obtained from genetically-improved in situ gene sources [5]. 

 
1.2. Aim of the Study 
As well as in all living creatures, genetic factors have very important effects on physiologic 

and morphologic properties of plants, besides the environmental factors. Many various factors 
have effects on diversity of these genetic elements. The leading one of these factors is the 
origin. As well as in annual plants, significant changes occur in many vital factors of forest 
trees, especially in product efficiency. Thus, the most important genetic test method for 
determining the adaptation ability and difference in product efficiency and genetic structure in 
forest trees is the origin experiments. The results obtained in origin experiments directly affect 
the success of plantation and artificial regeneration studies.  That’s why; in forest trees, 
especially while determining the efficiency of the product such as seed and fruit, the origin 
difference must be considered. The aim of this study is to evaluate the differences between 
some chemical properties of chestnut fruits (Castanea sativa Mill.) picked from Bartın-
Kumluca, Bartın-Karaçaydere, Devrek-Akçasu and Çaycuma-Filyos and to find the information 
shedding light to consumers and producers about the practice of usage of chestnut fruit. 
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2. Material and Method 
2.1. Material 
In this study, fruits have been picked from 40 chestnut trees (10 trees for each origin) in 

the forest (Table 2). During picking the fruits, the attention has been paid for protecting the 
fruits from being harmed. In order not to lose moisture, the picked fruits have been taken in 
polypropylene bags to laboratory where the analyses have been performed.  

 
 

Table 2. Representative information about the chestnut trees where the fruits have been picked 
 

Origin Stand Type 
The Number of 
Sample Trees 

Exposure 
Altitude 

(m) 
Coordinates 

Bartın-Kumluca MKnDyc3 10 Northwest 675 41° 26ı 21ıı-32° 29ı 10ıı 

Bartın-Karaçaydere KnGnDycd2 10 North 540 41° 40ı 49ıı-32° 18ı 42ıı 

Devrek-Akçasu KnDycd3 10 Northwest 684 41° 12ı 30ıı-32° 03ı 05ıı 

Çaycuma-Filyos KnGnDybc2 10 North 528 41° 33ı 32ıı-32° 02ı 37ıı 

 
 
2.2. Method 
Among the physicochemical properties of chestnut fruits, pH, titration acidity, water 

soluble solid matter (Briks), crude protein, ash, and dry matter were determined according to 
[3], while crude oil was determined according to [6]. In order to determine the level of total 
phenolic matters, the chestnut fruits have been exposed to extraction firstly. For extraction, by 
adding 40 mL ethanol to 14 g sample, the mixture has been homogenized for 5 minutes in 
homogenizer. The samples extracted with methanol have been passed through a high-speed 
centrifuge. By taking from the top of the mixture after centrifuge away, the transparent liquid 
has been placed into another container, and kept at -18°C till the analysis [7], [8], [9]. Total 
phenolic matter has been determined colorimetrical via spectrophotometric method from 
extracted samples by using Folin-Ciocalteu chemical. The amount of total anthocyanin has 
been determined according to pH differential method [10], [11], [12]. For mineral matter 
analysis, approximately 0.5g dried berry fruit was placed into burning container and 15 ml 
pure HNO3 was added. Samples were burned in microwave oven at 200°C, and they became 
ash. Then the dissolved ash was diluted with ultrapure water up to a certain volume. The 
concentrations were set via ICP-AES under the conditions stated below [13], [14]. ICP-
AES’s study conditions: Device: ICP-AES (Varian-Vista 0.7-1.2 kw) (1.2-1.3 kw, Axial); 
Plasma gas flow rate (Ar):  10.5-15 l/min (radial), 15 l/min (axial); Substitute gas flow rate 
(Ar): 1.5 l/min; Screening height: 5.12 mm; Copying and reading durations: 1-5 s (max. 60 s);  

Copying duration: 3 s (max 100 s); In this study, in order to determine whether or not 
there is any difference between origins in terms of chemical properties of chestnut fruits, 
variance analysis and Duncan test were utilized. 

 
 
3. Results and Discussion 
The findings about some of the chemical properties of chestnut fruits picked from 

different origins are presented in Table 3.  
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Table 3. Some chemical properties of chestnut fruits by origins 
 

Chemical Properties 
Provenances 

Kumluca Karaçaydere Akçasu Filyos 
Moisture (%) 58.4±1.3a 55.3±0.8b 51.7±0.3c 50.8±0.7c 
Crude protein (%) 7.2±0.6a 6.1±0.4b 5.9±0.2b 5.5±0.3b 
Crude oil (%) 3.8±0.5b 3.4±0.3b 4.6±0.3a 2.7±0.2c 
Ash (%) 2.5±0.5b 2.2±0.5b 2.3±0.5b 2.9±0.3a 
Total carbon hydrate (%) 93.3±1.2a 87.6±0.8b 83.8±0.5b 78.4±1.2c 
Total phenol (mg100g-1) 386.4±1.5a 378.3±1.4a 245.7±0.7b 137.8±0.8c 
Ca (mg kg-1) 2.175±1.2b 2.040±0.4b 2.845±0.8a 2.937±0.7a 
Mg (mg kg-1) 1.852±1.2a 1.745±0.5b 1.692±0.4b 1.364±0.5c 
Na (mg kg-1) 526±0.5a 493±0.3b 488±1.3b 245±1.2c 
K (mg kg-1) 10.633±1.3c 11.286±1.3c 15.871±0.8a 13.542±1.3b 
P (mg kg-1) 1.741±0.7b 1.782±0.7b 1.865±0.6a 1,879±0.7a 
Zn (mg kg-1) 54±0.5c 57±0.5c 67±0.5b 85±0.5a 
a, b, c: Each letter represents a different group according to Duncan test. 
±: Standart deviation 

 
As it can be understood from the values in Table 3, there is statistically significant 

difference between the origins in terms of chemical properties at the significance level of 
P<0.01. Within this scope, as a result of Duncan test performed for grouping, groups of two 
and groups of three occurred at level of P<0.05 in terms of moisture content, crude protein, 
crude oil, ash, total carbohydrate, total phenol, Ca, Mg, Na, K, P and Zn chemical properties. 
Accordingly, the moisture content of chestnut fruits varies between 50.8% and 58.4%, while 
Kumluca origin takes the first place according to the result of Duncan test in terms of 
moisture content. In another study in this topic, the chemical properties of chestnut fruits 
picked from Aydın, Bursa and Kastamonu have been compared, and it has been determined 
that the moisture content varied between 51.7% and 56.9% [7]. Another chemical property 
investigated in this study is the crude protein. Among the origins, the mean crude protein 
value detected in chestnut fruits varied between 5.5% and 7.2%. According to the performed 
Duncan test, Kumluca origin took the first place in terms of crude protein content (Table 3). 
In another study where some of chemical properties of chestnut fruits have been investigated, 
it has been determined that crude protein content of chestnut origins varied between 4.4% and 
6.3% [7]. The crude oil content varies between 2.7% and 4.6% among the origins. According 
to the results of Duncan test, Akçasu origin takes place in first group in terms of crude oil 
content (Table 3). In another study on this topic, it has been determined that the crude oil 
content of chestnut fruits vary among origins between 2.2% and 3.5% [7]. In this study, also 
the ash contents of chestnut fruits have been investigated. Accordingly, the ash content has 
been found to vary between 2.2% and 2.9%. The origin having the highest ash content has 
been determined to be Filyos origin (Table 3). In other studies in this topic, different results 
have been found. In this respect, in a study of [8] the ash content of chestnut fruit has been 
reported to vary between 1.02% and 3.22%, while some other researchers have reported this 
value to vary between 0.83% and 4.92%. In a study of [7], it has been determined that the ash 
content of chestnut fruits varied between 2.1% and 2.7%. While determining the nutritive 
value of any food, its total carbohydrate content must be known. In this context, total 
carbohydrate contents of chestnut fruits from 4 different origins have been determined. 
Accordingly, the total carbohydrate contents of chestnut fruit origins vary between 78.4% and 
93.3%. According to the performed Duncan test’s results, Kumluca origin took first place in 
terms of total carbohydrate content (Table 3). In a study on chestnut fruits from Aydın, Bursa 
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and Kastamonu origins, it has been reported that total carbohydrate contents have varied 
between 73.2 and 81.3% [7]. Determined by using ICP-AES device, the total phenolic content 
of origins varied between 137.8mg/100g and 386.4mg/100g. According to the result of 
Duncan test, Kumluca and Karaçaydere origins took first place in terms of total phenolic 
content, and they were followed by Akçasu and Filyos origins (Table 3). In a study on total 
phenolic content of chestnut fruits, it has been determined that the total phenolic contents 
varied between 21.8 and 24.7g GAE/100g. In another study on this topic, it has been reported 
that total phenolic contents of chestnut fruit origins varied between 21.8g GAE/100g and 
24.7g GAE/100g [7]. Also the mineral matter contents of chestnut fruits picked from 4 
different origins within the scope of this study have been investigated. Accordingly, it has 
been determined that Ca amount varied among origins between 2040 mg/kg and 2937 mg/kg. 
According to Duncan test result, Filyos and Akçasu origins took first place (Table 3). In a 
study of [7], it has been reported that Ca content varied between 1967mg/kg and 2710mg/kg 
among the origins. Mg varies between 1364mg/kg and 1852mg/kg among the origins. 
According to Duncan test results, Kumluca origin takes the first place (Table 3). In a study on 
chestnut fruits from Aydın, Bursa and Kastamonu origins, it has been reported that the Mg 
content varied between 1216mg/kg and 1713mg/kg [7]. It has been determined that Na 
content of origins varied between 245mg/kg and 526mg/kg. According to Duncan test’s 
result, Kumluca origin took the first place in terms of Na content (Table 3). In another study 
on this topic, it has been reported that the total Na content of chestnut fruits picked from 
cultivars varied between 236mg/kg and 468mg/kg [4]. In a study conducted in Turkey, it has 
been determined that chestnut fruit origins’ Na content varied between 297mg/kg and 
418mg/kg [7]. It has been found that the K content varied between 10633mg/kg and 
15871mg/kg among the origins. According to Duncan test results, chestnut fruits from 
Akçasu origin took the first place (Table 3). In a study on this topic, it has been found that K 
content varied among chestnut cultivars between 761mg/kg and 1271mg/kg [8]. In another 
study, it has been reported that K content of chestnut fruits varied between 10719mg/kg and 
14867mg/kg among the origins. As a result of chemical analyses performed within the scope 
of this study, it has been found that P content varied between 1741mg/kg and 1879mg/kg 
among the origins. According to Duncan test result, Akçasu and Filyos origins took the first 
place in terms of P content (Table 3). In a study on this topic, it has been determined that P 
content of chestnut fruits varied between 1627mg/kg and 1849mg/kg among the origins [7]. 
Within the scope of this study, also the Zn contents of chestnut origins have been investigated 
too. As a result of performed chemical analyses, it has been found that the Zn content of 
chestnut fruits varied between 54mg/kg and 85mg/kg among the origins. According to results 
of Duncan test, Filyos origin took the first place in terms of Zn content (Table 3). In a study 
carried out in order to determine the chemical contents of chestnuts picked from cultivars, it 
has been reported that Zn content varied between 41mg/kg and 73mg/kg [8]. In another study 
carried out in order to determine the chemical contents of chestnut fruits picked from 3 
different origins, it has been found that Zn contents of chestnut fruits varied between 47mg/kg 
and 79mg/kg among the origins. 

 
4. Conclusion 
In this study, where the effects of origin differences on chemical properties of chestnut 

fruits picked from 4 different origins, it has been found that Kumluca origin took the first 
place in terms of moisture content, crude protein, total carbohydrate, total phenol, Mg and Na 
parameters, while Karaçaydere origin took first place in terms of total phenolic content. 
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Akçasu origin took place in first group in terms of crude oil, Ca, K and P parameters, while 
Akçasu and Filyos origins took the first place in terms of Ca variable. Within this context, it 
can be said in general that the chestnut fruits picked from Bartın-Kumluca and Devrek 
Akçasu origins have better nutritive values than other origins, and some of their chemical 
properties are better than those of other origins. In parallel with that, it will be very beneficial 
to increase the number of individuals in Akçasu and Kumluca origins, and to obtain new 
individuals via vegetative and generative methods from chestnut individuals in these origins. 
On the other hand, it will also be beneficial to create new sources of income for poor forest 
villagers by releasing the chestnut fruits picked from Kumluca and Akçasu origins. For this 
purpose, it can be thought to establish the plantations suitable for chestnut fruit production by 
using genetically-improved chestnut saplings under appropriate growing conditions. Also, 
protecting and utilizing the healthy chestnut trees existing individually in available leaved 
mixed stands as genetic reserves are very important for providing the sustainability of the 
species and its fruits having a very large usage area.  
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