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Öz 
Bu çalışma, bazı kiraz çeşitlerini (0900 Ziraat, Regine, Kordia, Sweetheart, Starks Gold ve Early Burlat), 

Eskişehir ekolojik koşullarında, fitokimyasal özellikler bakımından karakterize etmek amacı ile yürütülmüştür. 
Araştırma sonucunda, C vitamini, toplam fenol, antioksidan aktivite, suda çözünebilir kuru madde (SÇKM) ve pH 
özellikleri bakımından, kiraz çeşitleri arasında önemli varyasyonlar olduğu ve değerlerinin sırası ile 2.53 (0900 
Ziraat) – 4.43 (Kordia) mg 100 mL-, 186.10 (0900 Ziraat) – 260.63 (Sweetheart) mg L-, %37.56 (0900 Ziraat) – 
%57.13 (Sweetheart), %13.17 (Starksgold) – %19.26 (Regina) ve 3.52 (Kordia) ile 4.00 (Early Burlat) aralıklarında 
değişim gösterdiği tespit edilmiştir. Korelasyon analizleri sonucunda, pH’nın düşmesi ile C vitamini, toplam fenol 
ve antioksidan aktivitenin arttığı ve toplam fenol ile antioksidan aktivite arasında yüksek düzeyde pozitif 
ilişkinin (r = 0.92***) olduğu sonucuna varılmıştır. 

 
Anahtar kelimeler: Prunus avium, C vitamini, Toplam fenol 
 

Some Phytochemical Characteristics of Cherry Cultivars and Relations Between These 
Characteristics 

Abstract 
This study was carried out to characterize some cherry cultivars (‘0900 Ziraat’, ‘Regina’, ‘Kordia’, 

‘Sweetheart’, ‘Starks Gold’ and ‘Early Burlat’) in terms of phytochemical characteristics in Eskisehir ecological 
conditions. As a result of the research, vitamin C, total phenol, antioxidant activity, soluble solid content (SSC) 
and pH were showed high variation among cherry cultivars and values were determined in the range of 2.53 
(0900 Ziraat) – 4.43 (Kordia) mg 100 mL-, 186.10 (0900 Ziraat) – 260.63 (Sweetheart) mg L-, %37.56 (0900 
Ziraat) – %57.13 (Sweetheart), %13.17 (Starksgold) – %19.26 (Regina) and 3.52 (Kordia) - 4.00, respectively. 
According to correlation analysis, it was concluded that vitamin C, total phenol and antioxidant activity 
increased with decreasing pH and there was a high positive correlation (r = 0.92***) between total phenol and 
antioxidant activity. 
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Introduction 

Chemical properties, which are one of the 
most important factors affecting taste formation in 
herbal products, are also important in terms of 
affecting the qualitative and quantitative quality 
parameters of both fresh fruits and processed 
products. 

Humanity, whose awareness level has 
increased, tends to products with rich and diverse 
biochemical content (Demir & Aktaş, 2018). Hence, 

it is stated that these products are rich in organic 
and phenolic acids with high antioxidant effects 
and these compounds prevent oxidation and 
peroxidation reactions. It is stated that this 
antioxidative effect reduces the risk of many 
chronic diseases (Tang & Tsao, 2017; Pham et al., 
2019). Considering the consumer trend, it has 
become important for plant breeders recently to 
improve the phytochemical composition in 
breeding genotypes with superior characteristics. 

https://doi.org/10.30910/turkjans.870796 
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For this reason, studies are primarily conducted on 
the phytochemical compositions of existing genetic 
resources (Polat et al., 2018; Gundogdu et al., 
2018; Çavuşoğlu et al., 2018; Karaat et al., 2019; 
Acero et al., 2019; Okatan, 2020). New genotypes 
are developed by using parents with superior 
qualities in terms of desired properties in classical 
and modern breeding methods (Cevallos-Casals et 
al., 2006; Ramirez-Ambrosi et al., 2015; Yazici and 
Şahin, 2016; Sahoo et al., 2017). 

Being a functional species, cherry is a fruit 
with high demand and price due to the fact that it 
is evaluated in many different ways as an industrial 
product as well as it is consumed fresh and dried 
(Florkowski & Lysiak, 2015). Within the scope of 
this study, six different cherry cultivars, which are 
cultivated extensively, has been characterized in 

Eskişehir ecological conditions in terms of some 
phytochemical properties. In addition, as a result 
of the correlation analysis between the features, it 
has been determined which features have the 
potential to be taken together. 

 

Material and Method 
Six different cherry cultivars namely; ‘0900 

Ziraat’, ‘Regina’, ‘Kordia’, ‘Sweetheart’, ‘Starks 
Gold’ and ‘Early Burlat’ were used as a plant 
material. Cultivars were planted in 2011 after 

grafting onto MaMa rootstock. Study material is 
located in Eskişehir-Central region in where typical 
continental climate is seen. Climatic parameters of 
research area in related months is given in Table 1.  

 
Table 1. Climatic data of research area (Meteorology 3. District Management – Eskişehir, 2020) 

 Precipitation (mm) Humidity (%) Temperature (⁰C) 

 2017 Long term 2017 Long term 2017 Long term 

March 16.2 30.3 68.7 65.1 7.6 5.3 
April 62.0 40.5 66.9 62.8 9.6 9.9 
May 50.8 41.9 73.2 60.8 14.4 14.8 
June 44.8 29.9 73.4 57.2 19.1 18.9 
July 13.4 14.2 59.5 53.0 23.1 21.9 

August 31.4 12.42 67.3 54.7 22.0 21.8 
September 2.6 16.98 57.0 58.4 19.6 17.3 

 
In the harvesting of cherry fruits, coloring 

and taste were considered as harvest criteria 
(Romano et al., 2006). After the fruits of each tree 
were harvested without mixing with the others, 
they were turned into fruit juice by a juice 
extractor and these juices were used in 
phytochemical analysis. 

The amount of soluble solid content (SSC) 
was measured with a digital refractometer (Atago 
PR-32, Japan) and the results were given as a 
percentage (%) (Karaçalı, 2012). The volumetric 
titration method was used to determine the 
amount of vitamin C. According to the method, 
starch was used as an indicator and titrated with 
potassium iodide. Calculations were made in line 
with the formula stated by Mertoğlu and 
Evrenosoğlu (2019) and the results were given as 
mg 100 mL-1. Fruit juices were firstly centrifuged 
for total phenol and antioxidant activity analysis. In 
determining the total phenol amount, the Folin-
Ciocalteu method was conducted as Selcuk and 
Erkan (2016) indicated. In the preparation of the 
standard curve, gallic acid was used and the results 
were expressed as mg GAE L-1. Antioxidant activity 
analyses were carried out using the DPPH method. 
For this purpose, in the first step, all the fruit juices 

were mixed and the ability of this mixed juice to 
remove DPPH radical in different concentrations 
was identified, and the sample concentration 
(IC50) providing 50% inhibition was determined. 
Then, the ability to remove DPPH radicals was 
determined according to the method specified by 
Polat et al. (2008) by taking samples separately 
from each cultivar as much as IC50 value 
determined, and the results were expressed as a 
percentage (%). 

The research was conducted with three 
replications and each replication contains three 
parallel according to the randomized block 
experimental design in 2017. Whether the 
properties examined show statistically significant 
differences between the cultivars was determined 
using the one-way ANOVA procedure in the 
Minitab-17 package program. Tukey multiple 
comparison test was used to reveal the differences 
between cultivars. Correlation analysis was utilized 
to determine the relationships between features 
(Zar, 2013). 

 

Results and Discussion 
The distribution of the investigated 

chemical properties in the study according to the 

https://www.seslisozluk.net/precipitation-nedir-ne-demek/
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cultivars is given in Table 2. In line with the results, 
it was determined that all the properties examined 

showed significant differences between cultivars. 

Table 2. Results of investigated phytochemical properties in according to cultivars 

 SSC 
(%) 

pH Vitamin C    
(mg 100 mL-) 

Total Phenol 
(mg GAE L-) 

Antioxidant activity 
(%) 

Early Burlat 14.91c 4.00a 3.63b 186.11b 37.57c 
Kordia 16.43b 3.52d 4.43a 260.07a 57.01a 

Starks Gold 13.17d 3.94a 2.97bc 213.87ab 45.91bc 
0900 Ziraat 16.48b 3.55cd 2.53c 186.10b 37.56c 

Regina 19.26a 3.64c 3.07bc 244.10a 53.63ab 
Sweetheart 16.54b 3.74b 3.27b 260.63a 57.13a 

ANOVA *** *** ** ** *** 

SSC: Soluble solid content. Differences between the averages shown with different letters in each column are 
statistically significant (**: P <0.01, ***: P <0.001) 

 
The highest value in terms of soluble solid 

content was found in 'Regina', while Starks Gold 
(13.17%) with white fruit skin and flesh colour and 
Early Burlat (14.91%) which is an early cultivar 
were found to have the lowest value in terms of 
this feature. In studies conducted with of different 
species, it has been reported that phytochemical 
accumulation is lower in early cultivars with a 
shorter period from full bloom to harvest and in 
the cultivars with lighter fruit flesh and skin color 
(Eskimez et al., 2020; Polat et al., 2020a). 
Conversely, as duration of remaining on the branch 
of the fruit increases, organic acids, which have a 
lower degradation coefficient in respiration than 
other compounds, are primarily used as 
breakdown products in metabolic events. For this 
reason, pH in early cultivars is generally higher 
than the others. The results of the study were 
found in parallel with this situation and the highest 
pH value was measured in Early Burlat with 4.0. On 
the other hand, Kordia was found to have the 
lowest pH value with 3.52. 

The lowest values in terms of total phenol 
and vitamin C content were found in the 0900 
Ziraat and were determined as 2.53 mg 100 mL- 
and 186.10 mg GAE L-, respectively. The low levels 
of these compounds with high antioxidant effects 
in 0900 Ziraat caused the antioxidant activity 
(37.56%) of this type to be at the lowest level 
among the studied cultivars. While the total phenol 
amount was determined as the highest in 
Sweetheart with 260.63 mg GAE L-, a similar result 
was obtained from Kordia 4.43 mg 100 mL- for 
vitamin C. There was no statistically significant 
difference between these two cultivars in terms of 

antioxidant activity, and it was determined that 
they form the upper group with 57.13% 
(Sweetheart) and 57.01% (Kordia) values. 

In similar studies conducted with different 
cherry cultivars, change interval for soluble solid 
content was reported between %15.0 – 16.1 
(Saracoglu et al., 2017); %17.7 - 24.5 (Ouaabou et 
al., 2020); %11.9 – 23.87 (Gonçalves et al., 2020). 
Similar notifications were made for total phenol 
content in the range of 373.7 - 798.7 mgGAE L-1 
(Göksel and Aksoy, 2014); 588.5 – 644.8 (Çavuşoğlu 
et al., 2018). Vitamin C changed from 6.01 to 1.44 
(Gundogdu and Bilge, 2012) and from 1.9 to 9.2 
(Sirbu et al., 2018). Antioxidant activity obtained by 
DPPH method is varied within the limits of 29.88 – 
86.94% (Prvulovic et al., 2011); 13.0 – 90.0% 
(Skrzynski et al., 2016) and and pH value is in the 
range of 3.37 – 4.03 (Karaat et al., 2019); 3.68 – 
4.52 (Eroğul, 2016).  

It is determined that obtained results are 
largely in line with previous studies. Although the 
differences are thought to be mainly caused by the 
variation of the examined varieties, differences in 
climate and soil characteristics, the geographical 
situation of the area where the cultivation is made, 
the type and time of harvest, the storage or 
processing of the crop, the method or periodic 
differences of the applied cultural processes cause 
significant differences on the final form of the 
phytochemical composition (Tiwari and Cummins, 
2013; Polat et al., 2020a). Changes in 
phytochemical properties in parallel with the 
change of ecological factors and growing 
conditions  were reported (Mertoğlu et al., 2020).  
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Table 3. Correlation coefficients between the investigated parameters 

 Antioxidant activity Vitamin C Total phenol SSC 

Vitamin C 0.38*    
Total phenol 0.92*** 0.40*   

SSC 0.39* 0.01ns 0.40*  
pH -0.37* -0.09ns -0.37* -0.65** 

SSC: Soluble solid content, ns: Non-significant *, **, ***: are mean statistical significance at P <0.05, P <0.01 
and P <0.001, respectively. 

 
Relations between investigated properties 

are given in Table 3. Based on the results, a 
significant negative correlation (r= -0.37*) was 
determined between total phenol and pH features. 
This situation is thought to be due to the acidic 
character of phenolic acids, and their solubility 
increases with the increase of acidity. A similar 
situation was determined between the ascorbic 
acid, which is an active ingredient of vitamin C and 
an organic acid, and the pH properties, but no 
statistical significance was found. This common 
situation also enabled the determination of an 
important and positive correlation between total 
phenol and vitamin C (r =0.40*). These two 
properties both with high antioxidant effect were 
found to be in a positive relationship with 
antioxidant activity as expected but contribution of 
total phenol (r = 0.92***) to antioxidant activity 
was found higher than vitamin C (r = 0.38*). 
Giampieri et al. (2015) and Schempp et al. (2016) 
stated that organic and phenolic acids show high 
antioxidant activity, and there are many studies 
reporting a high positive relationship between 
them (Akkurt et al., 2020; Polat et al., 2020a). In 
addition, amounts of these compounds increase in 
an acidic environment (Vieira et al., 2009; 
Mertoğlu and Evrenosoğlu, 2019). 

 

Conclusion  
As a result of the study, it was found that 

there is a high variation among cherry cultivars in 
terms of phytochemical properties. It is concluded 
that investigated cultivars can be evaluated in 
different breeding programs and consumption 
patterns.  

In industrial crop processing stages, the high 
soluble soldi content increases the yield. On the 
other hand, low pH is important in terms of 
restricting microorganism activity and continuity of 
stability. In this context, it can be said that the 
cultivars Regina, 0900 Ziraat and Kordia seem 
promising. Sweetheart, Kordia and Regina have 
high antioxidant activities and come to the 
forefront in terms of human health. 

According to result, low pH should be 
among the parameters to be considered as an 

important early selection criteria for the 
improvement of fruit biochemistry.  

Investigated properties are quantitative and 
due to their high dependence on environmental 
conditions, such studies should be periodically 
repeated in different locations. In addition, due to 
the low heritability of quantitative properties, the 
basis should be prepared for the correct planning 
in breeding studies by revealing the heritage 
patterns. 
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