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Abstract 

The physical and chemical properties of grape varieties are among the parameters that influence quality. This 

study has been made to investigate the effects of some of the physical and chemical properties of grape varieties 

on each other. In the study, which aims to determine how the detachment strength of grape pedicels and taste 

differ in terms of tartaric acid levels, two-way variance analysis has been used to determine the change in the 

levels of tartaric acid depending on the detachment strength of grapes and taste differences. The results of the 

two-way variance analysis showed that the highest tartaric acid levels were achieved in the ‘slightly sweet’ berries 

(Pertek Tilki Kuyruğu) that have a ‘middle’ breaking strength, and the lowest tartaric acid levels in the ‘slightly 

sweet’ berries (Pertek Boğazkere, Pertek Zehni) that break ‘easily’ and ‘with difficulty’. The research results show 

that the ‘slightly sweet’ berries that have a ‘middle’ detachment strength should be focused on in order to 

increase the tartaric acid levels in grapes or if grape varieties with high tartaric acid levels are to be made use. 

* Corresponding Author: Nesrin Karaca Sanyürek  cakiratilla@gmail.com  
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Introduction 

The importance of grapes in human health has been 

known and studied for centuries. Grapes whose levels 

of carbohydrate and calorie are very high (fresh grape 

67 cal/100 gr, dried grape 289 cal/100 gr) not only 

are rich in minerals including calcium, potassium, 

sodium, and iron, but also are considered an 

important source in terms of several vitamins (A, B1, 

B2, Niacin, and C vitamins) (Çelik et al., 1998). They 

are also rich in several enzymes, hormones, flavoring 

substances, and organic acids. A lot of organic acids 

naturally exist in food structures. These organic acids 

are also used as food additives. Tartaric acid is one of 

the most well-known organic acids.  

 

The determination of acidity is used for a lot of purposes 

such as determining maturity degree, the effects of color, 

taste, flavor, and physical properties on foods, durability 

to storage, applicable sterilization and pasteurization 

temperatures, proteins’ extraction and denaturation 

degrees, fermentation limits in some fermented foods, 

and some food substances’ compliance with standards. 

Tartaric acid is known as ‘grape acid’ because it is very 

difficult to find in any fruit except grape in nature 

(Ribereau-Gayon et al., 2006). 

 

Tartaric acid is used in several different sectors. It is 

used in adding sour or sourish tastes to foods, making 

gelatinous desserts, marmalade, jam, and soda pop, 

and vine fermentation as well as yarn dyeing, cleaning 

and polishing metals in the industry. It is used as food 

stabilizer, antioxidant, and baking powder. Tartaric 

acid or its chemically known name 

dihydroxybutanedioic acid is a biotechnological 

substance whose industrial importance is increasing 

day by day. Tartaric acid has four stereoisomers. 

These are d-(dextro) tartaric acid found in grapes and 

other fruit, l-(levo) tartaric acid obtained from 

racemic mixture, dl tartaric acid which is an 

artificially produced racemic mixture, and meso 

tartaric acid (Hasdemir et al., 1998). 

 

The concentrations of the potassium salts of tartaric 

and malic acid are determined in calculating the 

amount of acid in ripe grapes. The salt of tartaric acid 

is formed as potassium tartrate; the salt of malic acid 

is formed as potassium malate. 

The effect of tartaric acid on pH is more than that of 

malic acid as it is stronger than malic acid (Mato et 

al., 2005). 

 

As a result of the analysis of organic acids in stum and 

wine, the information about the maturity degree of 

grapes, sugar-acid ratios, and the synthesis of organic 

acid in grapevines can be obtained (Zatou et al., 

2004). At the same time, organic acids are nutritive 

compounds that need to be found in yeast production 

area for yeast growth (Dartiguena et al., 2000). In 

addition, acidity is one of the most important reasons 

that avoid microorganism growth and activity. Grape 

acids also avoid microorganism growth.  

 

Tartaric and malic acids are the basic acids that form the 

acidity of wine and determine pH. Both are used to 

determine the maturity degree of grapes in oenology. 

Especially the amount of tartaric acid in grapes is 

handled as the critical control point in determining the 

stability of wine (Lamikanra et al., 1995). In addition, 

determining the amounts and varieties of organic acids 

enables to understand whether wine diseases exist in 

wine or not (Mato et al., 2005). 

 

The loss of quality in grapes is related to the physical 

properties of grape berries. The varieties which have 

strong pedicel-berry connection and are resistant to 

cracking are told to be generally more durable to the 

implications such as transportation and storage after 

the harvest (Özer and Kiracı, 2002). Besides other 

properties, analyzing the detachment resistance of 

pedicel is important, therefore (Kamiloğlu, 2013). 

 

The detaching force of grape berries from pedicel is 

closely related to berry shelling in bunches as it shows 

the force of berry’s connecting pedicel. While grapes 

are ripening, the amount of sugar that they include 

increases, but the amount of acid decreases. If the 

amount of acid in grapes is lower than expected, it 

will affect the stability and freshness of wine made 

out of those grapes negatively while the low amount 

of sugar may lead the amount of alcohol in wine to be 

lower than expected. In addition, phenolic 

compounds and the amount of sugar and acid found 

in grapes lead to changes in taste. 
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This study has been planned to determine how the 

detachment strength of pedicel and taste differences 

will differ in grapes in terms of tartaric acid levels. 

The studies in which statistical controls have been 

made in Food Engineering field have increased 

recently (Çimen, 2012; Çimen, 2016a, b). The 

experimental models planned to be used in this study 

in which the effect of two factors on a dependable 

variable is determined are used in different 

disciplines (Çimen, 2006). The experimental models 

which search the effects of three factors related to 

grapes on one or more dependable variables are also 

encountered (Ongaratti et al., 2014). Instead of using 

the experimental models which are developed based 

on one factor in accordance with one-way analysis of 

variance, giving more weight to the studies like the 

present one which search the effect of two factors on 

one variable and will use two-way analysis of variance 

will provide more advantages in terms of reaching 

more specific findings.  

 

Materıal and method 

Materıals 

In the 2014-2015 growing season, the samples were 

taken from the grape varieties grown in Tunceli 

and analyzed in the food laboratory of the Food 

Engineering Department of Munzur University. 

Some characteristics of the varieties used in the 

province of Tunceli and used in the experiment are 

given in Table 1. 

 
Table 1. Some properties of the varieties used in the experiment. 

Genotype  Time of 
prebloom  

Time of Full 
Bloom  

Time of 
Veraison 

Full Maturity 
Period of The 

Fruit 

Autumn Color 
of Leaves 

Akpazar Beyaz 3 9 very late 9 very late 9 very late 9 very late 3 red 

Pertek Besni 9 very late 9 very late 9 very late 9 very late 1 yellow 

Pertek Boğazkere 9 very late 9 very late 9 very late 9 very late 3 red 

Pertek Keçi Memesi 9 very late 9 very late 9 very late 9 very late 1 yellow 

Pertek Kırmızı 3 9 very late 9 very late 9 very late 9 very late 1 yellow 

Pertek Tilki Kuyruğu 9 very late 9 very late 9 very late 9 very late 2 Reddish 

Pertek Zehni 9 very late 9 very late 9 very late 9 very late 1 yellow 

Pertek Hasani 2 9 very late 9 very late 9 very late 9 very late 1 yellow 

Ulaş Beyaz 9 very late 9 very late 9 very late 9 very late 1 yellow 

 
Methods 

Detachment in grape berry and the values of taste and 

tartaric acid have been evaluated in accordance with 

the method found in ‘Descriptors for Grape’ which 

was accepted and published by IBPGR (International 

Board for Plant Genetic Resources), OIV (Office 

International de la Vigne et du Vin), and UPOV 

(International Union for the Protection of New 

Varieties of Plants) in 1983 in order to provide the 

unity of concepts, which is the method applied in 

determining ampelografic properties (Table 2). Every 

bud in the raceme produces a berry by opening after 

anthesis and pollination, and taste and detachment 

from pedicel are unique to varieties. The properties of 

berries in the bunches of grapes studied were 

analyzed by calculating the average of 100 berries 

taken from the central parts of 10 bunches as 10 

berries from each bunch. 

 
Table 2. The properties of berries, and the properties related to yield and quality. 

Properties Code Characters 
Oiv Ibpgr Upov Registration 

237 6.2.18   Classification of taste  
1- Neutral, 2- Slightly sweet, 3- Slightly aromatic, 4- Aromatic, 5- 
Slightly muscat, 6- Very muscat, 7- Other 

239-240 6.2.20 76 38 Detachment of pedicel 
1- Very difficult, 3- Difficult, 5- Middle, 7- Easy, 9- Very easy 

506 6.2.29   Acid in stum 
1- Very low (<3.0g/l), 3- Low (3.0-7.4 g/l), 5- Middle (7.5-10.4 g/l), 
7- High (10.5-13.5 g/l), 9- Very high (>5 g/l) 

http://tureng.com/tr/turkce-ingilizce/genotype
http://tureng.com/tr/turkce-ingilizce/prebloom
http://tureng.com/tr/turkce-ingilizce/prebloom
http://tureng.com/tr/turkce-ingilizce/full%20bloom
http://tureng.com/tr/turkce-ingilizce/full%20bloom
http://tureng.com/tr/turkce-ingilizce/veraison
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The samples after the harvest were observed by 

calculating the average of 10 bunches in order to 

evaluate the amount of acid which is among the 

properties of yield and quality. The acid content of 

grapes was found by using the tartaric acid kit with 

‘RQflex Plus 10’. 

 

In order to analyze the data statistically, 3 

classifications of taste (Slightly sweet, Sweet, Neutral) 

were formed depending on the taste properties of the 

grape varieties, and 3 sub-groups (Easy, Difficult, 

Middle) were determined according to the 

detachment strengths of the berries for each 

classification of taste. The tartaric acid levels were 

calculated three times for the levels of the detachment 

strengths of the berries belonging to each 

classification of taste.  

Statistics Analysis 

Two-way analysis of variance (Two-way ANOVA) was 

used to find out the levels of changes in the tartaric 

acid levels depending on the detachment strengths of 

berries and taste differences (Çimen, 2015). The 

analysis was made with SPSS18.0. 

 

Fındıngs  

In this study carried out in Tunceli between 2014 and 

2015, tartaric acid which is one of the properties of 

yield and quality, and taste and the detachment of 

pedicel which are two of the properties of berry in 

some grape varieties grown in Tunceli were 

investigated. The study was made with 9 grape 

varieties grown in the region. The properties of 

quality and berry found in the grape varieties are 

given in Table 3. 

 

Table 3. The Properties of Taste, Berry, and Quality of the Grape Varieties. 

No Name of the Grape Variety 
Classification of 
Taste 

Detachment of 
Pedicel 

Tartaric Acid 

1 Akpazar Beyaz 3 Sweet Difficult 0.39 
2 Pertek Besni Neutral Difficult 0.41 
3 Pertek Boğazkere Slightly Sweet Easy 0.52 
4 Pertek Keçi Memesi Neutral Middle 0.48 
5 Pertek Kırmızı 3 Sweet Middle 0.35  
6 Pertek Tilki Kuyruğu Slightly Sweet Middle 0.68 
7 Pertek Zehni Slightly Sweet Difficult 0.58 
8 Pertek Hasani 2 Neutral Easy 0.44 
9 Ulaş Beyaz Sweet Easy 0.38 

 
In terms of the property of the detachment of berry 

from pedicel, it was found that Akpazar Beyaz 3, 

Pertek Besni, and Pertek Zehni are detached ‘with 

difficult’; Pertek Hasani 1, Pertek Kırmızı 3, and 

Pertek Tilki Kuyruğu have a ‘middle’ detachment 

strength; Pertek Boğazkere, Şilfoni 4, and Yusufağa 4 

are detached ‘easily’.  

In terms of the properties of taste, the findings show 

that Akpazar Beyaz 3, Pertek Kırmızı 3, and Yusuf ağa 

4 are ‘sweet’; Pertek Besni, Pertek Hasani 1, and 

Şilfoni 4 are ‘neutral’; Pertek Boğazkere, Pertek Tilki 

Kuyruğu, and Pertek Zehini are ‘slightly sweet’. Two-

way analysis of variance was applied to the data. The 

results of the analysis are indicated in Table 4 and 5.  

 
Table 4. The Tartaric Acid Levels According to the Detachment Strengths of the Pedicels. 

 The Level of the Detachment Strength of the Pedicel  

 Easy Difficult Middle Standard Error 
Tartaric acid 0.44 a 0.46 a 0.50 b 0.005 

 

As it is seen in Table 3, the varieties whose pedicels 

are detached easily and with difficult are found to 

have the similar levels of tartaric acid content. The 

tartaric acids levels of the varieties with middle 

detachment strength show statistically a higher 

average than those of the other two groups. 

According to the results of the two-way variance 

analysis, it was found that the highest tartaric acid 

levels were obtained in the ‘slightly sweet’ berries that 

have a ‘middle’ detachment strength, and the lowest 

tartaric acid levels are obtained in the ‘slightly sweet’ 

berries that break ‘easily’ and ‘with difficulty’. 
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Table 5. The Tartaric Acid Levels According to Taste 

Differences. 

 Taste Differences  

 Slightly 
Sweet 

Neutral Sweet Standard 
Error 

Tartaric acid 0.59 c 0.44 b 0.37 a 0.011 

 

Dıscussıon 

The tartaric acid levels found in the study showed 

close results to the values (between 0.40 and 0.49) 

that (Soyer et al., 2003). explained for the tartaric 

acid contents in their research on white grape.  

 

Peker (1994) found that the amount of tartaric acid in 

grape pomece and wine was 9.19% and 1.19g/l in wine 

grapes respectively. Demiray (2006) reported that 

tartaric acid was found the highest value among the 

organic acids in wines. 

 

That the analysis of the factors which affect 

dependable variables like tartaric acid in grapes 

and other types of fruits should be made by 

focusing on two factors like the one made in this 

study instead of one factor will provide more 

effective results. Also, the studies using three-way 

analysis of variance, the advanced version of two-

way ANOVA, have been encountered in the 

literature recently (Ongaratti et al., 2014).  

 

It is understood from the results that the ‘slightly 

sweet’ berries that have a ‘middle’ detachment 

strength should be focused on in order to make use of 

the grape varieties with high tartaric acid levels or to 

increase the tartaric acid levels in grapes. 

 

The amount and proportions of organic acids in 

grapes are very effective on the taste and wine quality 

of grapes. According to the results obtained from the 

study, especially the high amount of tartaric acid is 

required for wine quality and it has been detected in 

sweet varieties with medium hardness breaking. these 

varieties should be focused on. This and similar 

studies are further important to ensure that the 

product is shed on the precautions to be taken to 

increase the quality of the wine while on the plant 

before the wine production. 

References 

Çelik H, Ağaoğlu YS, Fidan Y, Marasalı B, 

Söylemezoğlu G. 1998. Genel Bağcılık, Sunfidan 

A.Ş. Mesleki Kitaplar Serisi: 1 (in Turkish). 

 

Çimen M. 2006. The Effect of Birth Type and Sex 

of Lambs on Fiber Diameter. Research Journal of 

Agriculture and Biological Sciences 2(6), 509-511 

(in Turkish). 

 

Çimen M. 2012. Gıda Mühendisliği Alanındaki 

Araştırmalarda Tek Örnek T-Testinin Kullanımı. Gıda 

Teknolojileri Elektronik Dergisi 7(3), 11-16 (in Turkish). 

 

Çimen M. 2015. Fen ve Sağlık Bilimleri Alanlarında 

Spss Uygulamalı Veri Analizi. Palme Yayıncılık, Yayın 

No: 905, Sıhhiye, Ankara, ISBN, 978-605-355-366-3 

(in Turkish). 

 

Çimen M. 2016a. Gıda Mühendisliğinde Deneysel 

Araştırmalar İçin Yoğun Olarak Kullanılan Deneme 

Modelleri. Ordu Üniv. Bil.Tek. Derg 6(2), 59-67 

(in Turkish). 

 

Çimen M. 2016b. İnek Sütlerinde Yağ 

Depresyonunun İstatistiki Kontrolü. Karaelmas Fen 

ve Mühendislik Dergisi 6(1), 67-70 (in Turkish). 

 

Dartiguena C, Jeandet P, Maujean A. 2000. Study 

of contribution of major organic acids of wine to the 

buffering capacity of wine in model solution. American 

Journal of Enology and Viticulture, 51, 352-356. 

 

Demiray S. 2006. Organic acid profile during wine 

making processes. Master Thesis. Ankara University 

Graduate School of Natural and Applied Sciences 

Dpartment of Food Enginering 48.  

 

Hasdemir İM, Bilgin M, İnci İ, Aydın A. 1998. 

Tartarik asidin Alamin-336 ile ekstraksiyonunda 

seyreltici etkisinin incelenmesi, Üçüncü Ulusal Kimya 

Mühendisliği Kongresi Bildirileri, Erzurum 994-999 

(in Turkish). 

 

Kamiloğlu Ö. 2013. Bazı Erkenci Sofralık Üzüm 

Çeşitlerinde Tane Kalite ÖzellikleriTarım Bilimleri 

Araştırma Dergisi 6(2), 65-70 (in Turkish). 



 

390 Sanyürek and Çakır 

 

Int. J. Biosci. 2018 

Lamikanra O, Inyang ID, Leong S. 1995. 

Distribution and effect of grape maturity on organic 

acid content of red muscadine grapes. Journal of 

Agricultural and Food Chemistry 43(12), 3026-3028. 

 

Mato I, Suarez-Luque S, Huidobro JF. 2005. A 

review of the analytical methods to determine organic 

acids in grape juices and wines. Food Research 

International 38, 1175-1188. 

 

Ongaratti BR, Machado FS, Medeiros NS, 

Funchal C. 2014. Antioxidant and neuro-protective 

effect of organic and conventional white grape juices 

on oxidative stress induced by sodium azide in 

cerebral cortex of rats. European Journal of Nutrition 

and Food Safety 4(4), 592-603. 

 

Özer C, Kiracı MA. 2002. Sofralık üzümlerde tane 

yarılma direnci ve tane ayrılma kuvveti ile bazı tane 

özellikleri arasında ilişkiler. II. Bahçe Ürünlerinde 

Muhafaza ve Pazarlama Sempozyumu 24-27 Eylül 

2002, Çanakkale, 291-294 (in Turkish). 

Peker, İ. 1994. The obtaining of tartaric acid from 

grape pomace and determination of tannin. Gıda  

191, 23-25 . 

 

Ribereau-Gayon P, Maujean A, Dubourdieu D. 

2006. The Handbook of Enology Vol.2. Johns and 

Wiley, 406p., New York. 

 

Soyer Y, Koca N, Karadeniz F. 2003. Organic acid 

profile of Turkish white grapes and grape juices. Journal 

of Food Composition and Analysis 16, 629-636. 

 

Zatou A, Loukou Z, Karava O. 2004. Method 

development for the determination of seven organic 

acids in wines by reversed-phase high performance 

liquid chromatography. Chromatographia 60, 39-44.  

 

 

 

 

 

 


