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Abstract 

This study was conducted over two growing seasons (2010 and 2011) to evaluate effects on fruit quality and phytochemical 
properties of new Turkish cultivars, hybrid between Irano-Caucasian- and European eco-geographic groups, and some important apricot 
cultivars in the eastern Mediterranean region of Turkey. Fruit quality characteristics, sensory traits, and phytochemical parameters were 
investigated. The data showed that considerable variation existed in fruit quality and phytochemical properties of Turkish, and foreign 
apricot cultivars based on genotypes and growing seasons. The new hybrid cultivar ‘Çağataybey’ contained the highest total soluble solid 
content (14.6%), rich total phenolic (93.9 mg GAE 100g-1 fw), and total antioxidant capacity levels (9.8 mmol Fe2+ kg-1 fw), and >50% 
of blush color on the fruit peels among the cultivars. The fructose and sucrose values showed positively significant correlations with total 
phenolics (r = 0.55 and r = 0.69, at p< 0.05, respectively). The authors had estimated that the data will be useful for breeding studies to 
improve fruit quality and nutritional contents of apricot cultivars. 
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Introduction

Apricot (Prunus armeniaca L.) is a popular temperate 
zone fruit and one of the most important Prunus species 
grown in the world. It is highly appreciated by consum-
ers, as the fruit exhibits a perfect balance between sugars 
and organic acids, combined with a strong and rich aroma 
(Gurrieri et al., 2001). Primarily, it is consumed fresh and 
in smaller amounts processed to juice, puree, jam, and 
dried fruit (Radi et al., 1997; Schmitzer et al., 2011). The 
European and Mediterranean countries, i.e. Turkey, Spain, 
Italy, France, and Greece, where many local cultivars are 
sown, represent >75% of the world production of apricots 
(Leccese et al., 2010). The apricot varieties cultivated in 
this area, except for Turkey, belongs to the European eco-
geographical group. This group is the most recent and the 
least variable (Badenes et al., 1998). These are well-adapted 
to specific climatic conditions and characterized by high 
variation in terms of visual traits, and the content of pri-
mary and secondary metabolites as well as other nutrition-
al constituents (Drogoudi et al., 2008). Irano-Caucasian 
ecogeographical group of apricots showed a wide variation 
based on fruit quality characteristics, harvest season, and 
yield per tree (Asma and Ozturk, 2005).

Fruit quality is fundamental for the acceptance of apri-
cot cultivars by consumers, especially due to high competi-
tion in the markets with the presence of new cultivars, oth-
er fruits and foods (Ruiz and Egea, 2008). Abbot (1999) 
reported that quality is a human concept that includes 
sensory properties (appearance, texture, taste and aroma), 

nutritional values, chemical compounds, mechanical and 
functional properties. In this sense, new apricot cultivars 
must be characterized by fruit quality attributes that sat-
isfy the consumers. Sensorial properties for apricot fruits 
are influenced principally by the sugars, organic acids, and 
volatile compound contents, color, size, texture (Ruiz and 
Egea, 2008), firmness, attractiveness, and taste (Bassi et 
al., 1996; Gurrieri et al., 2001). Further, several reports 
on apricot showed an effect of the genetic origin and year 
on some pomological characteristics (Asma and Ozturk, 
2005; Badenes et al., 1998; Polat and Caliskan, 2010). 
However, there is scarce information regarding these year-
by-year variations in apricot (Ruiz and Egea, 2008). 

Visual characteristics, firmness, and a balanced fruit 
flavor are currently the predominant traits in fresh apricot 
markets. However, an increased demand is being reported 
for fruit with high content of phytochemicals and excellent 
antioxidant potential. Apricot fruits are known to have a 
beneficial effect on human health because of antioxidants 
and anti-inflammatory and immune-stimulating functions 
that can be attributed to the content of many phenolic 
compounds (Madrau et al., 2009). Besides polyphenolics, 
apricot is also a rich source of carotenoids and vitamin C 
(Hegedũs et al., 2010). Many factors showed to influence 
the fruit antioxidant capacity, or quantity of individual 
antioxidant compounds in stone fruit species, including 
genotype (Drogoudi et al., 2008, Hegedũs et al., 2010), 
geographic region of cultivation (Dragovic-Uzelac et al., 
2007), harvest year (Hegedũs et al., 2010), and the dura-
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‘Çağrıbey’, ‘Dr Kaşka’, and ‘Şahinbey’ were obtained from 
the apricot breeding program conducted in the Alata Hor-
ticultural Research Station, Mersin, Turkey (Tab. 1). All 
the cultivars were propagated by budding on apricot seed-
ling rootstocks, trained by ‘open center’ system, and the 
experimental orchard was established in five replications 
with 5 m × 5 m in 2002. A randomized-complete design 
was used with five single-tree replications for each cultivar. 
They were cultivated under standard growing conditions 
of irrigation, fertilization, and pest control.

Fruit quality analyses
Thirty fruits were randomly sampled from each culti-

var at their fully matured stage. There were three replica-
tions, each of which consists of ten fruits. The fruit quality 
characteristics, i.e., weight, diameter, length, height, pit 
weight, flesh-pit ratio, firmness, peel color, total soluble 
solids (TSS), pH, acidity, and TSS/acidity were evaluated. 
Fruit and pit weight (g) were measured with a scale sensi-
tive to 0.01 g (Precisa XB 2200 C). Fruit diameter (mm), 
length (mm), and height (mm) were measured by a digital 
caliper (Mitutoyo, 0-150 mm). Fruit diameter was meas-
ured across the fruit cheek. Fruit length was estimated as 
distance from the fruit stalk to the fruit apex (mucro) and 
fruit height was measured as length from fruit suture to 
the fruit back.

Firmness was evaluated with a manual penetrometer 
(Model Effegi FT 327, Italy) on two peeled opposite sides 
at the equatorial region of the apricot, using an 8-mm-
wide plunger. The flesh-pit ratio was calculated by dividing 
mean flesh weight by the mean pit weight. The TSS were 
determined using a hand refractometer (NOW, 0-32% 
Brix) and pH measurements were performed using a pH 
meter (WTW InoLab pH meter). Titratable acidity (ex-
pressed as malic acid %) was measured by titrating with 
0.1 N NaOH to pH 8.10. The total soluble solids/acidity 
ratio (TSS/Acidity) was used as an indicator of taste qual-
ity (Ledbetter et al., 2006). 

tion of the fruit development period (Dragovic-Uzelac et 
al., 2007). 

Turkey is the main apricot producer and exporter in 
the world with total production of 476,132 t of apricots 
(14% of the world production and 32% of exportation). 
However, Turkey’s exports of fresh apricots are yet to 
reach the desired levels. Turkey has great potential for ex-
port of its fresh apricots because of its ecological advan-
tages compared to France, Spain, and Greece. The most 
important apricot producing centers, except for Malatya 
in Turkey, are Erzincan, Aras valley, Mut (Mersin), Elaziğ, 
Kahramanmaraş, Kayseri, Hatay, and Nevşehir provinces. 
The Mut valley is the earliest apricot producing areas in 
the Europe. Thus, the first fresh apricots are sold for a high 
price (Ercisli, 2009). Recently, the production of fresh 
apricots for exports had rapidly increased mainly in the 
Mediterranean region of Turkey. However, fruit quality 
and phytochemical attributes of new Turkish and stand-
ard apricot cultivars for fresh consumption had not been 
evaluated in detail. The influence of cultivars and grow-
ing seasons on fruit quality and phytochemical parameters 
were investigated by comparing these characteristics for 
each cultivar over two years (2010-2011 growing seasons). 
This information will be useful for breeding studies to im-
prove fruit quality and phytochemical contents in apricot 
cultivars. 

Materials and methods

Plant material
The study was conducted at an apricot producer orchard 

(36°34’N, 33°24’E, 150 m elevation) in Mut, Mersin, east-
ern Mediterranean region of Turkey during 2010 and 2011 
growing seasons. In the experiment includes 14 commer-
cial cultivars, ‘Aurora’, ‘Ninfa’, ‘Precoce de Tyrinthe’, ‘An-
tonio Errani’, ‘Harcot’, ‘Dr Kaşka, ‘Septik’, ‘Bebeco’, ‘Rox-
ana’, ‘Super Gold’, ‘Alata Yıldızı’, ‘Çağataybey’, ‘Çağrıbey’, 
and ‘Şahinbey’. The cultivars ‘Alata Yıldızı’, ‘Çağataybey’, 

Tab. 1. Pedigree and mean harvest date (2010-2011 growing seasons) of some apricot cultivars

Cultivars Origin Pedigree Harvest date 
‘Antonio Errani’ Italy Selected from Reale D’lmola 22 May

‘Aurora’ USA RR17-62 × NJA-13 6 May
‘Bebeco’ Greece Random seedling 24 May

‘Harcot’ Canada (Geneva × Narmata) × Morden 604 
× NJA1 (Perfection × Phelps) 20 May

‘Roxana’ Afghanistan Unknown 25 May
‘Ninfa’ Italy Ouaroy × P. de Tyrinthe 2 May

‘Super Gold’ South Africa Peeka × Palsteyn 18 May
‘Precoce de Tyrinthe’ Greece Random seedling 12 May

‘Alata Yıldızı’ Turkey Sakıt 6 × P.de Colomer 25 May
‘Çağataybey’ Turkey Sakıt-2 ×  P. de Colomer 25 May

‘Çağrıbey’ Turkey Sakıt-6 ×  P. de Colomer 1 June
‘Dr Kaşka’ Turkey P. de Colomer x 07 K 11 28 May

‘Septik’ Turkey Unknown 1 June
‘Şahinbey’ Turkey Sakıt-6 × J. Foulon 1 June
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Fruit peel colors were measured with a Minolta chro-
ma meter (Chroma Meter CR-300, Minolta Co., Osaka, 
Japan) tristimulus color analyzer calibrated to a white por-
celain reference plate. Thirty fruits of each cultivar were 
randomly selected and measured on two opposite peel sur-
faces of fruits. Color characteristics were expressed as L*, 
a*, C, and h°. The L values indicate darkness and high L* 
values indicate lightness. Negative a* values indicate green 
color and positive a* values indicate red color. The C value, 
calculated as C = (a2 + b2)1/2, shows color intensity. The 
hº, a parameter that indicated to be effective in predicting 
visual color appearance, was calculated using the formula 
h° = tan-1 (b/a), where 0° or 360° = red-purple, 90° = yel-
low, 180° = green, and 270° = blue (Francis, 1980). 

A trained panel of five experts evaluated the attractive-
ness and taste of fruits from each cultivar. Scores from 1 to 
5 were given for each cultivar regarding these parameters.

Phytochemical analyses
Fruit extraction
The apricot fruits were selected randomly to separate 

three replications for analysis, using 500 g/replication and 
cultivar. The sampled fruits were homogenized by blend-
ing at room temperature. The homogenate was centrifuged 
at 10,000 rpm for 10 min at 22°C. The supernatant was re-
moved. The solvents were frozen and stored at -20°C until 
analyzed for the phytochemical properties. The measured 
characteristics are total phenolics and antioxidant capacity 
followed by a single extraction procedure as described by 
Beccaro et al. (2006).

Determination of total phenolics
Total phenolics were determined according to the Fo-

lin-Ciocalteu reagent method according to Slinkard and 
Singleton (1977). In this method, 0.5 g of each extract was 
mixed with Folin-Ciocalteu’s phenol reagent and water 
ratio of 1:12 (v/v) and incubated for 8 min at room tem-
perature, followed by an addition of 10 ml of 15% (w/v) 
sodium carbonate, and allowed to stand for 2 h at room 
temperature. The absorbance of each sample was meas-
ured at 760 nm in a spectrophotometer (Shimadzu UV-
1208, Japan). Gallic acid was used as a standard. Results 
are expressed as mg of gallic acid equivalents (GAE) 100 
g-1 fresh fruit weight (fw). 

Determination of total antioxidant capacity
Total antioxidant capacity was estimated by the ferric-

reducing antioxidant power (FRAP) assay. The FRAP was 
carried out as described by Pellegrini et al. (2003) and the 
FRAP reagent was prepared by mixing 25 ml acetate buff-
er, 2.5 ml TPTZ [2,4,6-tris(2-pyridyl)-1,3,5-triazine], and 
2 ml ferric chloride. Then, a 9-ml aliquot of FRAP reagent 
was combined with 9 ml of methanolic fruit extract. The 
samples were incubated at 37°C for 30 min, and final ab-
sorbance at 593 nm was measured spectrophotometrically 
(Shimadzu UV-1208, Japan). FeSO4 × 7H2O (10-100 µM) 

was used as a standard. Total antioxidant capacity (TAC) 
values were expressed as Fe2+ equivalents·mmol kg-1 fw.

Sugar analyses
Analyses of sugars were performed as per the method 

described by Camara et al. (1996). Apricot fruit homoge-
nates of 10 g, were diluted with distilled water (40 ml) to 
prepare solution for detection of sugar composition. These 
were centrifuged at 10,000 rpm for 10 min, and the su-
pernatants were filtered through Whatman No. 42 filter 
paper. Aliquots of two milliliters of filtered homogenate 
per tube were then combined with 6 ml of acetonitrile. 
These solutions were filtered through 0.45 mm membrane 
filters (Millipore, USA) prior to high-performance liquid 
chromatography (HPLC) analysis. All the samples and 
standards were injected three times to HPLC. EC 250/4 
Nucleosil C18 carbohydrate column (250 mm - 4.0 mm 
i.d.) was used (Macherey-Nagel, USA). The HPLC analy-
ses were conducted using a Shimadzu HPLC system, with 
an LC-10AT pump and RID-10A detector (Shimadzu, Ja-
pan). The elution solvent used contained 80% acetonitrile 
and 20% deionized water. The column was operated at 
30°C with a flow rate of 1.8 ml/min. 

Data analysis
The data were analyzed using SAS software and pro-

cedures (SAS Institute Inc., North Carolina, USA). Dif-
ferences between cultivars and years as well as cultivar-
year interactions were determined by analysis of variance 
(ANOVA). ANOVA tables were constructed using Tuk-
ey’s Honestly Significant Difference (HSD) method at p< 
0.05. Restricted maximum likelihood (REML) was used 
to estimate variance components. Pearson’s correlation co-
efficients and their significance levels were calculated on a 
cultivar-mean basis using PROC CORR.

Results and discussion

Harvest date
Early production is one of the most important rea-

sons for growing fresh apricot in the Mediterranean re-
gion of Turkey. All cultivars used were harvested between 
May and June. The earliest apricot cultivars were ‘Ninfa’ 
(2 May), ‘Aurora’ (6 May), and ‘Precoce de Tyrinthe’ (12 
May). In this study, many cultivars were harvested in late-
May. The early-ripening cultivars were of European (such 
as, ‘Antonio Errani’, ‘Bebeco’, and ‘Ninfa’) and America 
(‘Aurora’ and ‘Harcot’). While the new Turkish cultivars 
‘Alata Yıldızı’, ‘Çağataybey’, and ‘Dr. Kaşka’ were harvested 
in late May, ‘Çağrıbey’ and ‘Şahinbey’ were harvested in 
early June. In the previous studies, the harvest data for ap-
ricot cultivars were in the range of 14 May-26 June in Spain 
(Ruiz and Egea, 2008), 11 June-10 September in Hungary 
(Hegedũs et al., 2010), 26 May-25 June in Italy (Lo Bianco 
et al., 2010). In addition, ‘Precoce de Tyrinthe’ grown in 
Mut (Turkey) was harvested 15-20 days earlier than in 
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Spain (Badenes et al., 1998) and France (Radi et al., 1997). 
The Ninfa in Mut Valley, Turkey, was harvested about 25 
days before the one in Italy (Lo Bianco et al., 2010). Er-
cisli (2009) reported that Mut Valley of Mediterranean re-
gion in Turkey is the earliest apricot producing area in the 
Europe. This result could be due to climatical conditions 
in Mut Valley, where the climate is semi-arid, having hot 
summers and cold winters. This region had high day-night 
temperature changes from February to May (>15°C) and 
maximum temperatures were >28°C in April and May 
(Fig.1). Therefore, the apricot cultivars could be early ful-
filling degree-day thresholds from full-bloom to harvest in 
the Mut Valley conditions. Ruml et al. (2010) indicated 
that the effect of growing degree-day thresholds on harvest 
time of apricots is very important for each apricot-produc-
ing region. The authors also reported that daily maximum 

temperatures were the most influential temperature vari-
able for the ripening time of apricots. 

Fruit quality attributes
The evaluation of fresh fruit quality in new apricot cul-

tivars requires knowledge of the quality characteristics of 
reference cultivars, or those that would be available during 
the same maturity season. The reference cultivars should 
be grown with similar orchard conditions and cultural 
practices. The harvest maturity of different apricot culti-
vars must also be very similar to have valid comparisons 
(Ledbetter, 2008). Therefore, the authors compared the 
standard apricot cultivars with new Turkish apricot cul-
tivars in similar conditions. The results of variance and 
variance-component analyses showed that cultivar and 
growing season were the main factors (p<0.05) affecting 

Tab. 2. Effect of cultivar and season on fruit quality properties of some apricot cultivars

Variable
Fruit 

weight 
(g)

Fruit 
diameter 

(mm)

Fruit 
length 
(mm)

Fruit 
height
(mm)

Pit 
weight 

(g)

Flesh-
pit ratio

Firmness 
(kg/cm2)

TSS 
(%) pH Acidity 

(%)
TSS/

Acidity

Cultivar
‘Antonio Errani’ 78.4aa 49.6 a 50.8a 54.0a 7.3a 10.3c 2.4e 11.6c 3.53 c 1.7cd 7.6c

‘Aurora’ 36.7gh 37.2g 39.3hi 42.5gh 1.5d 26.0a 1.1f 11.5c 3.36 f 1.6de 7.0cd
‘Bebeco’ 56.9c 44.2bc 47.8bc 46.5de 2.5cd 22.8ab 3.8bc 11.6c 3.50 cd 1.4gh 8.9b
‘Harcot’ 51.3cde 42.8cd 45.4cde 48.1bcd 2.9bcd 17.1abc 3.0de 10.7cde 3.40 ef 1.9b 5.5fg
‘Roxana’ 60.3c 45.1b 47.6bc 52.1a 3.7bc 15.3bc 4.8a 11.4c 3.20 gh 2.3a 5.0g
‘Ninfa’ 26.7h 35.0g 36.9i 38.8i 2.6bcd 10.4c 1.3f 10.6cd 3.74 a 1.2h 8.9b

‘Super Gold’ 49.8c-f 42.3cde 44.2def 44.5fg 3.5bc 17.3abc 1.1f 13.4b 3.55 c 1.6ef 8.6b
‘Precoce de Tyrinthe’ 55.3cd 44.3bc 46.5bcd 47.5cd 3.2bcd 17.2abc 3.1cde 9.8f 3.44 def 1.5efg 5.8efg

‘Alata Yıldızı’ 61.0bc 45.1b 48.8ab 49.2bc 3.7bc 15.9bc 4.0b 10.6cde 3.26 g 1.7cd 6.2def
‘Çağataybey’ 44.6d-g 40.6def 42.8fg 45.2ef 2.8bcd 14.8bc 3.9b 14.6a 3.54 c 1.4fgh 10.4a

‘Çağrıbey’ 39.7efg 40.1ef 43.4efg 41.0h 3.8bc 11.1c 4.3ab 10.9cd 3.64 b 1.3h 8.8b
‘Dr Kaşka’ 34.6gh 36.3g 39.7h 42.7gh 2.4cd 15.0bc 3.7bcd 9.7f 3.15 h 2.4a 3.9h

‘Septik’ 38.2fgh 40.0f 41.6gh 37.8i 3.8bc 9.2c 2.9e 10.3de 3.38 f 1.8bc 5.8efg
‘Şahinbey’ 72.6ab 49.9a 50.5a 49.9b 4.3b 15.9bc 3.0de 9.6f 3.48 cde 1.6de 6.4de

Mean 50.4 42.3 44.7 45.7 3.4 15.6 3.0 11.0 3.4 1.7 7.1
Season

2010 52.4a 42.5 44.9 46.5a 3.7a 17.0a 3.3a 11.2a 3.5a 1.7 7.2a
2011 48.5b 42.1 44.5 44.9b 3.1b 14.2b 2.7b 10.7b 3.4b 1.8 6.8b

HSDCultivar (C) 12.11 2.3 2.5 2.1 1.7 9.6 0.8 1.1 4.95 0.16 0.9
HSDSeasonr (S) 2.6 ns ns 0.5 0.4 2.1 0.2 0.2 0.02 0.04 0.2

HSDCxS 16.5 5.9 5.6 5.0 1.4 6.9 1.9 2.2 0.32 0.89 1.0
ANOVA (mean square)

Cultivar (C) 1315.5** 121.4** 111.1** 140.3** 10.6** 131.7** 8.4** 16.0** 0.16** 0.69** 20.7**
Season (S) 330.6* 3.6ns 3.2 57.0** 9.9* 169.3* 6.9** 6.4** 0.41** 0.05ns 2.10*

C × S 159.6** 20.4** 18.5** 14.8** 1.1ns 28.5ns 2.2** 2.8** 0.06** 0.46** 14.8**
Error 35.8 1.29 1.52 1.09 0.73 22.4 0.13 0.27 0.01 0.01 0.19

Variance component distributions (%)
Cultivar (C) 70.4 69.8 69.4 75.8 59.4 44.5 52.3 64.6 35.6 20.87 17.2
Season (S) 1.5 0.0 0.0 3.64 7.8 6.6 5.6 2.5 17.9 15.0 20.5

C × S 15.1 24.8 23.8 16.6 4.8 4.1 35.0 24.7 43.1 55.6 59.0
Error 13.1 5.4 6.8 3.95 27.9 34.8 7.0 8.1 3.3 3.52 3.2

aDifferent letters within columns indicate significant differences by Tukey’s HSD (Honestly Significant Difference) test at p<0.05. TSS: total soluble solids, 
ns: Non-significant
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group reported in literature (Milošević et al., 2010; Ruiz 
and Egea, 2008). 

These results were in agreement with those that of Asma 
and Ozturk (2005), who reported that Irano-Caucasian 
ecogeographical group apricots is composed of lower fruit 
weights. Yearly variations were statistically significant, ex-
cept for fruit diameter, fruit length, and acidity. This vari-
ation in fruit weights can be attributed to specific gravity 
of apricot fruits. The pit weight and flesh-pit ratio were 
higher in 2010 growing-season than in 2011.

The pit weight was the highest for ‘Antonio Errani’ (7.3 
g) and ‘Şahinbey’ (4.3 g) out of fourteen cultivars whereas 
flesh-pit ratio was the lowest for ‘Septik’ (9.2), ‘Antonio 
Errani’ (10.3), and ‘Ninfa’ (10.4). High flesh-pit ratio is a 
desired characteristic for fresh apricots. Cultivar × Season 
interaction was not significant for the pit weight and flesh-
pit ratio variables. The fruit firmness values were higher 
than 1 kg/cm2 for all apricot cultivars. All the cultivars, ex-
cept for ‘Roxana’ (4.8 kg/cm2) and ‘Çağrıbey’ 4.3 kg/cm2) 
showed values between 1 and 3 kg/cm2, suitable for fresh 
consumption (Ruiz and Egea, 2008). A significant yearly 
variance distribution in fruit firmness was found  more-
marked depending on the apricot cultivars (52.3%). 

The TSS content is an  important quality attribute, 
influencing notably the fruit taste. The levels of TSS 
in this study ranged from 9.6% (‘Şahinbey’) to 14.6% 
(‘Çağataybey’) with a mean of 11%, which is greater than 
the minimum (10%) established by the EU (European 
Union) to market apricots (R-CE No.112/2001). Kader 
(1999) considered the mean values of TSS over 10% as 
the minimum value for consumer acceptance for apricots, 
which is the case in our cultivars. The TSS contents of new 
Turkish apricot cultivars ‘Çağataybey’, ‘Çağrıbey’, and ‘Ala-
ta Yıldızı’ were >10%. The pedigree of the new cultivars 
is included ‘Sakıt’ apricot group, which is characterized 
by an excellent fruit taste (level of TSS >20%) and qual-
ity (Ayanoglu et al., 1995). The TSS contents of apricots 
were mainly affected by cultivar (64.6%). The pH, acidity, 
and TSS/acidity were significantly affected by cultivar × 
season interaction (43.1%, 55.6%, and 59%, respectively). 
The highest pH and lowest acidity were found for ‘Ninfa’ 
(3.74 and 1.2%, respectively). These acidity values were in 
agreement with previous studies in apricot (Hegedũs et 
al., 2010). Further, the cultivar ‘Roxana’ and ‘Dr. Kaşka’ 
(2.3% and 2.4%, respectively) had the highest acidity. In 
our study, no yearly variation was determined in terms 
of acidity. Similarly, Ruiz and Egea (2008) reported that 
yearly variation in acidity was not observed. This can be 
due to the fruit maturity stage at the harvest date and cli-
matic conditions before harvesting. In addition, ‘Precoce 
de Tyrinthe’ grown in the Mut Valley, Turkey, was low 
acidic than Avignon (France) (Gurrieri et al., 2001) and 
Metaponto (Italy) (Leccese et al., 2008). Besides, Lo Bian-
co et al. (2010) indicated that early and late-ripening apri-
cot cultivars had the highest acidity contents. ‘Roxana’ and 
‘Dr. Kaşka’ cultivars whose harvest dates were late-May in 

fruit quality characteristics of apricots (Tab. 2). Genotypic 
effect, explained for the highest proportion of variation 
on fruit quality characteristics, the mean of two years was 
changed between 17.2% (TSS/Acidity) and 75.8% (fruit 
height). The mean fruit weight of the apricot cultivars was 
ranged from 26.7 g (‘Ninfa’) to 78.4 g (‘Antonio Errani’). 
The fruit size is one of the most important fruit quality 
traits for fresh apricots. Regarding the ‘Apricot Descriptor’ 
(IPGRI and CEC, 1984), the fruit weight for ‘Antonio Er-
rani’ and ‘Şahinbey’ were very large (>70 g), ‘Alata Yıldızı’ 
was large (61-70 g), ‘Precoce de Tyrinthe’, and ‘Bebeco’ 
and ‘Roxana’ were medium-to-large (56-60 g) in Mut eco-
logical conditions. The other cultivars were medium (‘Su-
per Gold’ and ‘Harcot’), small/medium (‘Çağataybey’), 
and small (‘Septik’, ‘Dr. Kaşka’, ‘Çağrıbey’, ‘Ninfa’, and ‘Au-
rora’). The fruit diameter, length, and height for ‘Antonio 
Errani’ and ‘Şahinbey’ were very high (49.6, 50.8, and 54.0 
mm; 49.9, 50.5, and 49.9 mm, respectively). The ‘Ninfa’ 
had the lowest fruit-size values. The previous studies on 
apricot also reported a high variability among apricot 
cultivars regarding fruit-size traits (Badenes et al., 1998; 
Ruiz and Egea, 2008). Generally, the fruit-weight values 
of Turkish apricot cultivars, except for ‘Alata Yıldızı’ and 
‘Şahinbey’ were lower (<50 g) than those of other apricot 
genotypes originating from the European ecogeographical 

Fig. 1. Meteorological data for Mut Mersin, in the eastern 
Mediterranean region of Turkey. (A) Minimum, maximum, and 
mean air temperatures in 2010 (□) and 2011 (O) (B) precipita-
tion level in 2010 (black columns) and 2011 (gray columns), 
and mean humidity in 2010 (□) and 2011 (O)
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‘Dr. Kaşka’. The results agreed with the TSS and MI values 
of the cultivars. 

The percentage of blush color on the fruit peel var-
ied depending on the cultivar. ‘Çağataybey’, ‘Roxana’, and 
‘Ninfa’ showed more than 25% of blush color on the fruit 
peels that influences positively their attractiveness.

The results were similar to those obtained by Ruiz and 
Egea (2008), who reported that blush color on fruit peel 
are changed based on apricot genotypes. In apricots, how-
ever, better peel coloration (towards orange/red) seems 
to be associated with increased acidity, but not increased 
sugar content and selecting towards orange/red peel color 
may incur loss of flavor and taste (Lo Bianco et al., 2010). 
Conversely, ‘Çağataybey’ cultivar had the highest blush 
color on fruit peel and richest TSS content. Therefore, it 
can indicated that Sakıt 2 cultivar with high TSS (>20%) 
and 40-60% red blush is very important as a donor plant 
for breeding studies.

the Mut Valley ecological conditions showed the highest 
acidity values. The average acidity (1.7%) of cultivars un-
der the Mut Valley conditions at commercial harvest was 
well below the maximum level (4.4%) for acceptance by 
panel test and within the range for evaluating a high taste 
score (Audergon et al., 1991).

The maturity index (MI; TSS/acidity) can be a good 
indicator for good fruit taste and can be a descriptive pa-
rameter in selecting cultivars for specific uses of fruit spe-
cies (Polat and Caliskan, 2008). However, the consumers 
acceptance of the cultivars with acidity >0.9% and TSS 
<12%, was controlled by the interaction between acidity 
and TSS, rather than TSS alone (Crisosto et al., 2004). 
The MI values were the lowest in ‘Dr. Kaşka’ (3.9) and the 
highest in ‘Çağataybey’ (10.4). Asma and Ozturk (2005) 
reported that Turkish apricot cultivars were highest lev-
els of TSS and the lowest acidity. Therefore, ‘Çağataybey’ 
cultivar which is hybrid of ‘Sakıt 2 x P. de Colomer’ was 
similar to Sakıt 2 with high TSS and low acidity. Similarly, 
some researchers reported that higher TSS and lower TA 
in Asian cultivars compared with California adapted apri-
cots (Ledbetter et al., 2006). The earliest cultivars ‘Ninfa’ 
and ‘Aurora’ had above-average MI values (>7.05). In ad-
dition, the values of ‘Çağataybey’, ‘Bebeco’, ‘Çağrıbey’, ‘Su-
per Gold’, and ‘Antonio Errani’ were above-average MI. 

Sensory analysis of attractiveness and taste were shown 
in Tab. 3. The application of sensory analysis using a panel 
of selected and trained tasters is a reliable and effective 
method for the evaluation of the organoleptic quality of 
apricots (Egea et al., 2006). Most of the apricot cultivars 
showed good characteristics regarding attractiveness and 
taste. The cultivar ‘Çağataybey’, ‘Super Gold’, ‘Aurora’, and 
‘Ninfa’ had highest attractiveness and taste values. The 
lowest panelist values were found for ‘Antonio Errani’ and 

Tab. 3. Sensorial characteristics of some apricot cultivars

Cultivar Attractiveness Taste
Blush 
Color 

Ratio, %

Blush 
Color

‘Antonio Errani’ 2.6 1.8 10 Red
‘Aurora’ 4.0 4.0 10 Red
‘Bebeco’ 2.8 3.0 10 Red
‘Harcot’ 3.4 2.4 5 Rose
‘Roxana’ 3.4 3.0 25 Red
‘Ninfa’ 4.2 3.6 30 Orange

‘Super Gold’ 4.4 4.2 10 Orange
‘Precoce de Tyrinthe’ 4.0 2.2 5 Orange

‘Alata Yıldızı’ 3.0 2.6 5 Red
‘Çağataybey’ 4.6 4.8 60 Red

‘Çağrıbey’ 3.8 3.0 10 Red
‘Dr Kaşka’ 2.8 1.8 5 Orange

‘Septik’ 3.4 3.0 5 Orange
‘Şahinbey’ 3.6 3.4 10 Orange

Tab. 4. Effect of cultivar and season on fruit peel color 
characteristics of some apricot cultivars

Variable L* a* b* C hº
Cultivar

‘Antonio Errani’ 68.5bca 5.2bcd 48.4abc 49.3ab 83.5bcd
‘Aurora’ 57.8f 6.8bc 39.9ef 40.6f 80.3d
‘Bebeco’ 69.5bc -3.1ef 47.3bc 47.9bcd 93.4a
‘Harcot’ 70.0abc 3.4d 48.8ab 49.3ab 85.5bc
‘Roxana’ 62.7de 3.6cd 43.3de 45.1de 84.5bcd
‘Ninfa’ 69.5bc 7.6b 49.4ab 50.4ab 80.3d

‘Super Gold’ 67.1bcd 7.3b 51.7a 52.4a 81.7cd
‘Precoce de Tyrinthe’ 74.2a 2.3d 49.5ab 49.2abc 86.4b

‘Alata Yıldızı’ 71.6ab -5.5f 47.9abc 48.4bcd 96.6a
‘Çağataybey’ 58.3ef 16.9a 36.6f 42.2ef 64.1e

‘Çağrıbey’ 66.6cd -2.8ef 47.1bcd 45.5cde 92.7a
‘Dr Kaşka’ 70.0abc -1.5e 44.9cd 45.1de 96.1a

‘Septik’ 66.1cd -3.1ef 47.9cd 45.6cde 93.4a
‘Şahinbey’ 70.6abc -4.5ef 47.7bc 49.0abc 93.9a

Mean 66.5 2.37 45.7 46.6 85.2
Season

2010 67.8a 3.2a 46.7a 47.7a 87.4a
2011 66.8b 1.3b 45.8b 46.6b 85.2b

HSDCultivar (C) 4.5 3.3 3.9 3.7 4.6
HSDSeasonr (S) 0.9 0.7 0.8 0.8 1.0

HSDCxS 1.9 5.7 3.8 3.8 7.5
ANOVA (mean square)

Cultivar (C) 137.1** 232.3** 96.4** 63.9** 431.9**
Season (S) 23.4* 72.9** 15.5* 23.5* 100.9**

C × S 2.3ns 19.0** 8.5* 8.4* 33.0**
Error 5.0 2.7 3.7 3.3 5.2

Variance component distributions (%)
Cultivar (C) 81.7 79.1 73.1 63.0 80.5
Season (S) 1.7 2.9 0.8 2.4 2.0

C × S 10.7 12.1 7.7 11.2 11.2
Error 6.6 6.0 18.4 6.4 6.3

aExplanation was displayed in Tab. 2
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Phytochemical and sugar attributes
The level of TP and TAC showed considerable diver-

sity among the cultivars analyzed (Tab. 5). The ANOVA 
and REML analyses showed that cultivar was the major 
factor affecting TP and TAC contents (68.1 and 70.5%, 
respectively) as it was reported for several fruit species 
(Drogoudi et al., 2008; Hegedũs et al., 2010; Çalişkan and 
Polat, 2011). 

The apricot cultivars had high levels of TP and TAC. 
The levels of TP ranged between 14.4 and 177.1 mg GAE 
100 g-1 fw, with a mean value of 64.4 mg GAE 100 g-1 fw; 
the levels of TAC ranged between 2.3 and 12.3 mmol Fe2+ 
kg-1 fw, with mean value of 7.1 mmol Fe2+ kg-1 fw. ‘Alata 
Yıldızı’ (177.1 mg GAE 100 g-1 fw), ‘Roxana’ (123.9 mg 
GAE 100 g-1 fw), ‘Çağataybey’ (93.9 mg GAE 100 g-1 
fw), and ‘Super Gold’ (88.9 mg GAE 100 g-1 fw) cultivars 
which are characterized by orange fruit color contained 
the highest levels of TP and TAC (10.6, 9.9, 9.8, and 12.3 
mmol Fe2+ kg-1 fw, respectively) among the studied culti-
vars. These cultivars have very different genetic originating 
from diverse regions including Turkey (‘Alata Yıldızı’ and 
‘Çağataybey’), Afghanistan (‘Roxana’), and South Africa 
(‘Super Gold’). 

The early apricot cultivars ‘Precoce de Tyrinthe’, ‘Sep-
tik’, ‘Ninfa’, and ‘Aurora’ had the lowest TP and TAC 
contents. These results were in agreement with those of 
Hegedũs et al. (2010), who reported that total phenolics 
of early apricot cultivars were low. The TP contents of the 
cultivars were lower than that of other studies on commer-
cial apricot cultivars (Drogoudi et al., 2008), but values 
higher than those reported by Leccese et al. (2010), So-
chor et al. (2010), and Schmitzer et al. (2011). The TAC 
levels in this study were much higher than those reported 
by Sochor et al. (2010). Also, the growing season contrib-
uted significantly to the levels of TP and TAC of apricot 
fruits. The TP and TAC contents were higher in 2010 
growing season (75.1 mg GAE 100 g-1 fw and 7.7 mmol 
Fe2+ kg-1 fw). This might be due to climatical differences 
between 2010 and 2011 growing seasons. The 2010 grow-
ing season was generally warmer and drier. In May 2010, 
temperature was reached at 36ºC. These results agreed 
with those of Moretti et al. 2010, who reported when the 
high temperatures occur on apricot trees, the influences of 
the temperature might induce the accumulation of phe-
nolic compounds in plant tissues.

The levels of fructose (FRUC), glucose (GLUC), su-
crose (SUC), and total sugar in the apricot cultivars are 
given in Tab. 5. The main factor affecting levels of FRUC, 
GLUC, SUC, and total sugars was cultivar (46.7, 41.3, 
66.9, and 64.8%, respectively). The growing season and 
interaction of cultivar × season also affected to the sugar 
composition in minor levels, significantly. Growth envi-
ronment influences the level of specific sugars and fruit 
acidity, but the profile of those sugars and acids is relatively 
constant across the environments (Ledbetter et al., 2006). 
The SUC and GLUC concentrations averaged 5.2 and 

Fruit peel color measurements
The levels of fruit peel color in apricot cultivars were 

significantly different depended on cultivars, growing sea-
son, and cultivar × season (Tab. 4). Cultivars had the main 
effect (p<0.01) on fruit peel color traits and its effects were 
ranged from 63.0% (C) and 81.7% (L*). The fruit color is 
an important indicator for fruit ripeness and harvest date 
of some fruits. Besides, the cultivars with different fruit 
peel color can be satisfying various consumer preferences 
(Çalişkan and Polat, 2011). Generally, the L*, C, and hº 
values are commonly used for objective color description 
in apricot (Ruiz et al., 2005). The decrease in L* and hº 
values shows the orange peel color, whereas the increase 
of these values corresponds to lighting of the peel color. 
The fruit L* value was the lightest for ‘Precoce de Tyrinthe’ 
(74.2). The result was similar to the data obtained by Dur-
maz et al. (2010), who reported that early ripening apricot 
cultivars have higher L* values. The a* value indicating red 
color, was highest for ‘Çağataybey’ (16.9), whereas it was 
negative (yellow-green color) for ‘Alata Yıldızı’ (-5.5). ‘Su-
per Gold’ and ‘Ninfa’ had the highest b* values (51.7 and 
49.4) showing yellow color.  These results were in agree-
ment with those of Lo Bianco et al. (2010) reporting that 
‘Ninfa’ has light peel coloration. 

The fruit peel color C and hº values were lowest for ‘Au-
rora’ (40.6 and 80.3, respectively) and ‘Çağataybey’ (42.2 
and 64.1, respectively). The increase in C value creates the 
orange color (Hegedũs et al., 2010). The lowest C values 
were obtained from Turkish apricot cultivars. The data 
were in agreement with Asma and Ozturk (2005), who 
indicated that generally, Turkish apricot cultivar having 
yellow peel ground color. 

Some researchers indicated that hº value is a suitable 
character for estimating carotenoid levels of fruit species 
(Ruiz et al., 2005). ‘Aurora’ and ‘Çağataybey’ cultivars with 
the lowest hº values can be regarded as the cultivars, with 
the richest carotenoid levels, whereas ‘Alata Yıldızı’, ‘Dr 
Kaşka’, ‘Çağrıbey’, ‘Septik’, and ‘Şahinbey’ with the high-
est hº values are likely to be the lowest carotenoid levels. 
Hegedũs et al. (2010) reported that ‘Aurora’ having low hº 
values is likely to be the richest sources of carotenoids.

The effects of growing season on fruit peel color was 
significant, but its contributions to total variation was 
minor (Tab. 4). The a* and C values for fruit peel color 
had the highest effects (2.9% and 2.4%, respectively). The 
highest lightness for red and yellow fruit peel color values 
(87.4) of the apricot were found in 2010. This color den-
sity can be related with temperature reached a level of 36 
ºC, and a minor precipitation in maturity stage in May, 
2010 (Fig. 1). In contrast to our results, Ruiz and Egea 
(2008) reported that yearly variation was not detected on 
apricot peel color. Previous studies also reported that fruit 
color can vary from year to year depending on sunlight 
and temperature. In addition, temperature has a major in-
fluence on anthocyanin synthesis for coloring in fruit spe-
cies (Mori et al., 2007).
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fructose, respectively (Durmaz et al., 2010). Turkish ap-
ricot cultivars had higher total sugar concentrations than 
the other cultivars in this study. This result was similar to 
those of Paydas et al. (2010), who reported that the level 
of sugar in Turkish local apricot cultivars was higher than 
the European apricot cultivars. The sugar contents of the 
samples were lower than those of other studies on com-
mercial apricot cultivars (Gurrieri et al., 2001; Paydas et 
al., 2010), but similar to those reported by Schmitzer et 
al. (2011) and Drougoudi et al. (2008). Besides, Turkish 
apricot cultivars that are hybrid of ‘Sakıt’ group and ‘P. de 
Colomer’ had the different sugar profiles. These results 
agreed with those of Ledbetter et al. (2006), who reported 
that the diverse and independent segregations of specific 
sugars upon hybridization are performed among apricots 
having different sugar compositions. 

2.7 g 100 g-1, respectively. Fructose and glucose are known 
as the main sources of energy and sweetness. The cultivar 
‘Çağataybey’ had the highest SUC (7.5 g 100 g-1 of fw), 
FRUC (2.8 g 100 g-1 of fw), and total sugar (13.4 g 100 
g-1 of fw), similar to TSS content. Schmitzer et al. (2011) 
reported that total sugars as the constituents of sweetness 
is an important factor contributing to the internal qual-
ity and one of the most important objectives in apricot 
breeding studies. Thus, ‘Çağataybey’ was very promising 
for fresh apricot cultivation. The highest level of GLUC 
was found for ‘Dr Kaşka’ (3.8 g 100 g-1 of fw). Generally, 
the FRUC was detected in small amounts, averaging 1.2 g 
100 g-1 of fw. The SUC (~57%) and GLUC (~44%) were 
found to be dominant sugars in all cultivars tested. These 
results agreed with the other studies suggesting that ma-
jor sugars of apricot cultivars were sucrose, glucose, and 

Tab. 5. Effect of cultivar and season on phytochemical and sugar properties of some apricot cultivars

Variable TP
mg·GAE 100 g-1 of fw

TAC
mmol·Fe2+ kg-1 of fw

FRUC
g 100 g-1 of fw

GLUC,
g 100 g-1 of fw

SUC,
g 100 g-1 of fw

Total Sugar
g 100 g-1 of fw

Cultivar
‘Antonio Errani’ 52.9efa 6.0cd 1.3cd 2.6def 4.9cd 8.8cde

‘Aurora’ 28.5fg 3.3e 0.8def 2.7de 5.5bcd 8.9cde
‘Bebeco’ 68.8cde 6.6cd 0.7ef 3.0bcd 5.9b 9.7bcd
‘Harcot’ 59.1de 7.9bc 1.2cde 2.8cd 5.8bc 9.8bcd
‘Roxana’ 123.9b 9.9ab 1.6bc 2.6def 4.9cd 9.0cde
‘Ninfa’ 28.2fg 4.9de 0.9def 1.9efg 5.8bc 8.7de

‘Super Gold’ 88.9c 12.3a 1.6cde 3.5abc 5.8bc 10.4b
‘Precoce de Tyrinthe’ 21.2g 4.1de 0.6f 2.1efg 5.2bcd 7.9ef

‘Alata Yıldızı’ 177.1a 10.6ab 1.5bc 3.5ab 4.9cd 10.0bc
‘Çağataybey’ 93.9c 9.8ab 2.8a 3.1bcd 7.5a 13.4a

‘Çağrıbey’ 41.4efg 8.4bc 0.9def 2.9bcd 4.6d 8.4e
‘Dr Kaşka’ 82.3cd 8.1bc 1.9b 3.8a 1.2e 6.9f

‘Septik’ 21.6g 2.3e 1.3cd 1.9gf 5.3bcd 8.6de
‘Şahinbey’ 14.4g 4.7de 0.9def 1.4g 5.6bc 7.8ef

Mean 64.4 7.1 1.2 2.7 5.2 9.1
Season

2010 75.1a 7.7a 1.3a 2.7 5.5a 9.6a
2011 53.7b 6.4b 1.2b 2.6 4.8b 8.7b

HSDCultivar (C) 27.6 2.5 0.54 0.70 0.9 1.3
HSDSeason (S) 5.9 0.5 0.09 ns 0.2 0.2

HSDCxS 23.2 2.8 2.61 0.14 1.8 1.9
ANOVA (mean square)

Cultivar (C) 12721.6** 53.2** 1.99** 2.77** 10.9** 14.1**
Season (S) 9630.7** 34.3** 0.24* 0.01ns 10.8** 13.5**

CxS 1654.3** 4.8* 0.65** 1.05** 1.5** 1.69*
Error 186.1 1.6 0.1 0.1 0.2 0.4

Variance component distributions (%)
Cultivar (C) 68.1 70.5 46.7 41.3 66.9 64.8
Season (S) 7.0 0.5 20.1 20.0 9.5 8.8

CxS 18.1 9.0 18.0 21.1 18.4 13.2
Error 6.7 14.3 15.2 17.5 5.2 13.2

aExplanation was displayed in Tab. 2.. TP: total phenolics, TAC: total antioxidant capacity, FRUC: Fructose, GLUC: glucose, SUC: sucrose, fw: fruit weight
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The fruit weight was significantly correlated with pit 
weight (r = 0.72, at p<0.05). There were no correlations 
between firmness and other fruit quality attributes such 
as fruit weight, fruit diameter, TSS, and phytochemical 
properties (data not shown). These results were in agree-
ment with previous studies in apricots (Ruiz and Egea, 
2008; Lo Bianco et al., 2010). Abidi et al (2011) reported 
that firmness was significantly correlated with SSC, pH, 
and TSS/Acidity attributes among peach progeny, but 
these correlations were not found among the same fruit 
quality properties in apricots.

Ledbetter (2008) suggested that taste panels should be 
used in conducting correlation studies between organolep-
tic quality and both the levels of sugars and acids present 
in fruit. Fruit peel a* and hº values were found to be mod-
erately correlated with attractiveness and taste of apricots 
(Tab. 6). The hº values were negatively related to attrac-
tiveness and taste in apricot cultivars, whereas a* values 
were positively correlated with these quality parameters. 
Ruiz and Egea (2008) reported that hº values of peel and 
flesh color of apricots did not correlate with attractiveness, 
whereas it was inversely correlated with fruit taste. These 
results could be due to the differences in apricot cultivars 
studied and the size of the group of the cultivars. Further, 
fruit taste was correlated with TSS, TSS/Acidity, L*, and 
attractiveness. The blush color did not correlate with all 
the studied variables. These relations were found between 
peel color a* and TSS, or TSS/Acidity, which agree with 
previous studies (Badenes et al., 1998; Ruiz and Egea, 
2008). No correlations between fruit weight and TSS, or 
TSS/Acidity were observed, in agreement with previous 
studies on apricot (Ruiz and Egea, 2008). In addition, TSS 
was positively correlated with fruit peel color a*, FRUC, 
and SUC. The results agreed with those of Gurrieri et al. 

Correlations between variables
Significant correlations were found between some 

fruit qualities and phytochemical properties, except for 
the TP showing significant correlation (p<0.01) only with 
the TAC (r=0.80) capacity (Tab. 6). The results showed 
that TP is important bioactive compounds for the antioxi-
dant capacity of apricots. All pomological traits did not 
correlate with the TP and TAC parameters. An interest-
ing result was that the fruit peel color characteristics were 
not correlated with these characters. It can be due to the 
apricot cultivars having similar fruit peel colors such as 
yellow-green, yellow, and orange. Hence, the pomologi-
cal characters of the fruit species such as apricots, which 
have similar fruit color groups, could have limited utility 
for highlighting the correlations with phytochemical char-
acteristics.

This finding was in agreement with those of Ruiz et 
al. (2005), who showed that phenolic content of apricot 
fruits was not related to fruit color. Neither total pheno-
lics nor any specific class of phenolic compounds (pro-
cyanidins, hydroxycinnamic acid derivatives, flavonols, 
or anthocyanins) could be correlated with fruit color hº, 
or other color coordinates. Thus, if the breeder’s purpose 
is to identify apricots with particular levels of phenolic 
compounds, direct extractions of these compounds are the 
only means of determining specific quantities. Moreover, 
the FRUC and SUC values showed positively significant 
correlations with TP (r = 0.55 and r = 0.69, at p<0.05, 
respectively), while GLUC was correlated with TAC (r = 
0.72, at p<0.01). Pirie and Mullins (1977) reported a good 
correlation in grapes between sugar content in berries and 
levels of phenolic substances, because of the role of sugars 
in the regulation of phenolic biosynthesis. 

Tab. 6. Correlation matrix for the studied variables

Variable FDa PW TSS TSS/A L a b C hº A Taste Blush TP TAC FRUC GLUC SUC TS
FW 0.95** 0.72* -0.03 -0.14 0.09 -0.17 0.11 0.16 0.04 -0.47 -0.36 0.45 0.28 0.19 -0.09 -0.09 0.10 0.01
KW 1 0.03 -0.01 0.19 -0.05 0.28 0.32 0.06 -0.41 -0.42 0.41 0.07 0.06 0.04 -0.14 -0.02 -0.1
TSS 1 0.67** -0.27 0.73* -0.1 0.15 -0.47 0.35 0.59* 0.02 0.40 0.49 0.55* 0.47 0.61* 0.90**

TSS/A 1 -0.20 0.53* -0.02 0.14 -0.43 0.49 0.64* -0.20 -0.00 0.19 0.12 0.11 0.69* 0.65*
L 1 -0.38 0.86** 0.80** 0.65* -0.39 -0.69* -0.14 0.14 0.07 -0.25 0.25 -0.27 -0.2
A 1 -0.26 -0.01 -0.85** 0.64* 0.58* -0.03 -0.00 0.18 0.46 0.09 0.55* 0.65*
B 1 0.94** 0.55* -0.2 -0.46 -0.05 0.05 0.16 -0.45 0.19 -0.12 -0.2
C 1 0.32 -0.09 -0.3 -0.07 0.17 0.30 -0.22 0.24 0.08 0.09
hº 1 -0.66* -0.67* 0.07 0.17 -0.06 -0.38 0.23 -0.52 -0.5
A 1 0.79** -0.26 -0.2 0.08 0.08 -0.16 0.54* 0.4

Taste 1 -0.23 -0.00 0.17 0.22 -0.06 0.65* 0.58*
Blush 1 0.27 0.22 0.01 -0.07 -0.09 -0.1

TP 1 0.80** 0.55* 0.69* -0.03 0.47
TAC 1 0.49 0.72** 0.03 0.5

FRUC 1 0.48 0.05 0.60*
GLUC 1 -0.21 0.43

SUC 1 0.74*
*,**: Correlations significant at p<0.05 and p<0.01, respectively. aExplanation was displayed in Tab. 2 and 5
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levels were appreciably higher among the cultivars stud-
ies. These results demonstrated that Turkish Sakıt apricots, 
especially Sakıt 2 that belongs to the Irano-Caucasian eco-
geographical group can readily transfer to their progeny 
for high TSS and blush color on fruit peel when it was 
hybridized with European eco-geographic group apricots. 
The data could be useful for new apricot breeding studies 
among different eco-geographical group.
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