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Abstract. Jujube fruits are widely consumed all over the world as food and herbal medicine due to their
health benefits. It is known as a species with a wide variety of products. It can be found naturally
throughout the world, including Turkey. Jujube is particularly popular nowadays for its high antioxidant
activity and phenolic content. In this study conducted on 10 genotypes selected in Manisa/Demirci
(Turkey) pomological, biochemical and organoleptic properties of fruit genotypes were investigated. The
results stated, the characteristics examined differed according to genotypes. The highest TSS, phenol and
antioxidant content were 45.34%, 322.39 mg GAE/g fw and 96.75 umol TE/g fw, respectively. Some
genotypes are thought to be beneficial for public health as well as for table use due to their phytochemical
contents.
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Introduction

Jujube (Ziziphus jujuba Mill) is one of the temperate fruit species. This plant is
resistant to extreme rain fall and is not affected by drought can survive at heights up to
1700 m above sea level (Ecevit et al., 2002). Jujube is widely grown in almost all over
the world (Mukhtar et al., 2004; Gozlekci et al., 2015). In China, it has been cultivated
in for many years. It is naturally found in Russia, India, Middle East, Anatolia, Southern
Europe and North Africa. There are 6 genus including Colletia, Frangula, Hovenia,
Paliurus, Rhamnus, Ziziphus and 25 species in the native flora of Turkey (Ansin and
Ozkan, 1997). Among them, Ziziphus jujuba and Ziziphus mauritiana are grown for
fruits (Islam et al., 2006).

Jujube is usually growing home gardens and as a border tree in a field edge. It grows
in Marmara, Western and Southern Anatolia in Turkey (Yiicel, 2005). In this respect,
Isparta, Hatay, Iskenderun, Antalya, Kayseri, Bursa, Canakkale are important
production centers (Karincali, 2003). Also besides, Coruh Valley, Manisa/Demirci and
Denizli/Civril noteworthy. In this area, there is abundant natural flora and different
species are observed (Yasa, 2016).

In recent years, fruit species with high antioxidant activity, phenolic and vitamin
contents are of great interest (Wojdylo et al., 2016). Thereby, jujube has a significant
impact on human nutrition all over the world. Fruits are delicious and eaten as fresh,
dried, candy, jam, juice, wine, syrup, tea bag sand compotes (Liu, 2006).

The bioactive components show large variations according to genotypes and
growing, and ripening (Choi et al., 2011; Koley et al., 2016). Total phenol contents and
antioxidant activity of jujube fruits were found to be high in previous study (Kamiloglu
et al., 2009). They have significant levels of vitamin A, B, C and content many minerals
(Wojdyloa et al., 2016). Accordingly, it is an excellent source of nutrients and
phytochemicals and can also contribute to a healthy diet. In this way, it also has a
protective feature against various diseases with its composition. Because of these
properties, the fruit is well-known as a nourishing food also seeds; roots and leaves are
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known as folk medicine (Mukhtar et al., 2004; Abdel-Zaher et al., 2005; Li et al., 2005).
Additionally, fruits contain sugar, tannin and mucilage substances. For this reason, it is
recommended that diabetics consume fruit directly. This further increases the
importance of the product.

Determining genetic diversity is a prerequisite for conservation of genetic resources,
due to the loss of many features of gene erosion. This is important for the sustainability
of biodiversity. In this economically valuable species, breeders are researching their
genetic resources (Ahmad et al., 2019; Dahlia et al., 2019; Sharif et al., 2019). In the
development of new varieties, hybridization breeding takes place over a long period and
is difficult. Thanks to the genetic diversity in nature, selection breeding is preferred.
Morphological and molecular markers are used to determine genotypes in the
population (Ahmad et al., 2019; Chen et al., 2019; Dahlia et al., 2019). As is known,
morphological evaluation is easy and inexpensive (Zhang et al., 2015). In this way,
breeders can identify elite genotypes by investigating plant, fruit and sensory
characteristics (Uddin and Hussain, 2012; Godi and Joshi, 2016).

In Turkey, similarly to many other fruits, this species has a gene pool. The
characteristics of jujube genotypes have been determined in different locations in our
country but there is no standard variety. This will contribute to breeding programs
which new genotypes with different characteristics will be developed. Considering these
explanations in the current study, pomological, biochemical and organoleptic properties
of 10 genotypes were identified in Manisa/Demirci location.

Materials and methods

In this study, 10 local jujube genotypes selected from Manisa/Demirci were used as
material (Fig. 1). Sampling was performed to represent genetic diversity in the
experimental area. In phenotypic observations, individuals with different fruit
characteristics such as fruit size, color and taste were selected. For each genotype, 30
fruits were analyzed. Samples were collected during the commercial maturation period
(September 2018).

Fruit and stone weights of the harvested samples were determined, and average
flesh/stone ratios were calculated. The fruit width and length were measured. Fruit
ground colors were stated twice at the equatorial regions of both cheeks for five fruits
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with “CR300 model Minolta Colorimeter”. The values of L*, a*, b* were measured and
chrome (C*) and hue angle (h°) were determined based on these values (Karagali,
2012). TA values (%) were measured such that 5 ml of fruit juice was completed to 100
ml with distilled water and 0.1 N of NaOH was added to reach a pH of 8.00-8.10. TSS
content in fruit juice was found by a digital refractometer (%), and the pH values were
read by a pH meter (Karagali, 2012). Total phenol content and antioxidant activity were
determined in the fruit samples prepared by Thaipong et al. (2006) method. Total
phenol content was determined by the Folin-Ciocalteu method (Swain and Hillis, 1959).
The results were expressed as mg gallic acid equivalent (GAE)/100 g fresh weight
(FW). The FRAP method was used to determine the antioxidant activities. The results
were given as Trolox equivalent (TE)/g dm (Benzie and Strain, 1996).

Jujube fruits were evaluated regarding flavor, texture and general acceptability by
Meligaared et al. (1991) and Uddin and Hussain (2012). According to this, flavor: no
taste (1), elaeagnus-apple (3), apple-pear (5), elaesagnus (7), apple (9); texture: soft (3),
medium (5), hard (7) and acceptability: poor (1), fair (3), medium (5), good (7), very
good (9) were evaluated with scale ranged from dislike (1) to like (9). At this stage,
each genotype was tasted by 10 panelists.

Results were subjected to a variance analysis by using SPSS Statistics 20 statistical
package program. Significant differences between averages were defined by Duncan
test at the P <0.05 significant level. The mean, minimum, maximum, and standard
deviation values of the properties examined were determined. Moreover, the
relationship among these values was revealed by conducting Pearson’s correlation
analysis. Differences or similarities of genotypes were evaluated according to their
analyzed properties by applying PCA to the findings obtained. Moreover, cluster
analysis (CA) was utilized to create a dendrogram showing similarities and differences
between genotypes.

Results and discussion

Some pomological properties of 10 jujube genotypes are shown in Table 1. There
was a statistically significant difference in fruit weight, flesh/stone ratio, fruit width
and length among genotypes (P <0.05). In terms of the investigated characteristics,
genotype 10 was the first, followed by genotype 9. On the other hand, the values of
genotype 8 were found to be low, in general. Differences in fruit weight (2.73 g to
24.33 g) caused a higher standard deviation. Thus, genotypes exhibited heterogeneity
for this trait. The flesh/stone ratio ranged from 4.93 to 27.63. Similar to average fruit
weight, higher standard deviation occurred. Minimum and maximum values of fruit
width and length were determined as 17.55-34.83 and 18.64-37.48 mm, respectively.
Jujube genotypes (Ziziphus mauritiana) with large fruits are reported to have a fruit
weight range of 4 g (Gorh) to 36 g (Foladi) under the climatic conditions of Pakistan.
The highest and lowest stone weight were found in the same genotype (Abbas et al.,
2012). Confirming our results, fruit weight, width, and length were noticed as 23 g,
37 mm and 40 mm, respectively by Galindo et al. (2015). Furthermore, for three
different jujube genotypes, Kavas and Dalkili¢ (2015) explained the variation range of
fruit weight (8.21-28.85 @), fruit width (24.02-37.35 mm) and fruit length (29.47-
43.73 mm) in Kizilcakdy, Aydin. The change of data based on genotypes was also
revealed in the earlier findings of Gao et al. (2012). These findings are synchronized
with our study.
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Table 1. Pomological properties of jujube genotypes

Genotypes Fruit weight | Stone weight Flesh/stone Fruit width Fruit length
number (9) (9) ratio (mm) (mm)
1 537c 0.78? 5.88 f 22.62b 21.80¢
2 472¢ 0.41 10.47 ¢ 19.17 cd 19.88 def
3 5.03d 0.76 562¢g 19.92¢ 20.45 cde
4 3.26h 0.32 9.19d 19.16 cd 18.64 f
5 431 f 0.64 5.74 fg 19.08 cd 19.22 ef
6 430 f 0.68 5.32h 18.17d 21.43cd
7 359¢g 0.43 7.35¢ 17.55d 18.95 ef
8 2.731 0.46 4931 17.68d 18.76 ef
9 7.16b 0.55 12.00b 23.76 b 25.68b
10 24.33a 0.85 27.63a 34.83a 37.48 a
Min. 2.73 0.32 4.93 17.55 18.64
Max. 24.33 0.85 27.63 34.83 37.48
Avg. 6.48 0.59 9.41 21.19 22.23
St. dev. 6.17 0.17 6.60 5.07 5.61

The differences in the means were determined by the Duncan test according to P <0.05. % Not
significant

For all color variables, significant differences among genotypes occurred (Table 2).
Generally, the highest values were obtained in genotype 6, except a* value. In genotype
5, the a* value, which expresses the red color, was the maximum. At the same time, it
has a darker color owing to the L* value is low. Moreover, the hue value was found
low. Thus, this genotype has come to the fore in terms of color. The b* (5.62) and h°
(5.71) values identified a high level of variation. As compared with Galindo et al.
(2015), it was seen that h° value was lower in our study. This emphasizes that the red
color is dominant. In contrast to this research, Kavas and Dalkili¢ (2015) did not find
any difference in this matter. The color values were influenced by many factors such as
genotype, harvest time, cultural practices, crop load, etc. (Wang et al., 2012; Giindiiz
and Saragoglu, 2014).

Biochemical properties (pH, TSS, TA, total phenol and antioxidant activity)
significantly differed depending on genotypes (Table 3). No variation was observed in
terms of pH and TA. The average value of pH was 5.11 and the TA value was 0.45%.
Genotypes are similar in this respect. In this trial, minimum TSS content was found to
be 19.20% while a maximum of 45.34%. The high standard deviation indicates a high
variation in the population on account of phenol content and antioxidant activity. This
diversity is desirable for plant breeders. Total phenol content and antioxidant activity
were detected to be 239.90-322.39 mg GAE/g FW and 43.86-96.75 pmol TE/g FW,
respectively. Jujube contains much higher TSS than many fruit species (Yao, 2013).
While the TTS content of jujube fruits was determined as 24% (Abbas et al., 2012),
32% (Kavas and Dalkilig, 2015), 19% (Koley et al., 2016), 30% (Gao et al., 2012) and
32% (Ecevit et al., 2008) in previous research, this value was found to be extremely
high as 45.34% by ours. Godi and Joshi (2016) stated that the variation in TSS among
the jujube genotype may vary mainly due to different harvest periods or genotype. As
it is known, if the product load decreases, TSS and TA values increase but not the pH.
Compared with the previous study (Galindo et al., 2015), TA content was found to be
lower, pH was similar in our study. It is pointed out that jujube fruits are rich in total

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 18(1):1649-1660.
http://www.aloki.hu e ISSN 1589 1623 (Print) ¢ ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/1801_16491660
© 2020, ALOKI K ft., Budapest, Hungary



Acarsoy Bilgin: Evaluation of some fruit characteristics of jujube (Ziziphus jujuba Mill) genotypes in Manisa, Turkey

- 1653 -

phenol contents and antioxidant activity (Yao, 2013). In Indian jujube commercial
cultivars (Z. mauritiana), the range of total phenol was 172-328.6 mg GAE/100 g
(Koley et al., 2016). Our findings are supported by this study. Many external factors
may influence the change of the phenol content (Imamoglu, 2016). Although fruits
such as strawberry (Zheng et al., 2007), grapes (Isci et al., 2014), black mulberry
(Ozgen et al., 2009) contain high phenol, Ziziphus contains much more phenol than
these fruit species. When compared to cherry and grapefruits with high antioxidant
activity, jujube genotypes are superior in this respect (Caglar and Demirci, 2017;
Beyhan et al., 2018).

Table 2. Color values of jujube genotypes

GenOtypeS L* a* b* C* h°
number
1 3754 ¢ 25.94 ef 31.46¢e 40.78d 50.49¢c
2 36.40 f 26.67 de 30.71e 40.66 d 49.03d
3 42,94 b 27.34c 38.55b 47.24 b 54.56 a
4 40.24 ¢ 26.95d 33.22d 42.78 ¢ 50.95¢c
5 33409 30.27 a 22.55h 37.75¢ 36.68 f
6 45.70 a 28.63 b 41.58 a 50.48 a 55.45a
7 38.53d 21.56 h 26.46 g 34.13f 50.83¢c
8 33.78¢g 30.05a 26.34 g 39.96d 41.24 ¢
9 37.36 e 24.98¢ 28.67f 38.03¢e 48.93d
10 38.92d 25.54 fg 34.18 ¢ 42.67 ¢ 53.23 b
Min. 33.40 21.56 22.55 34.13 36.68
Max. 45.70 30.27 41.58 50.48 55.45
Avg. 38.48 26.79 31.37 41.45 49.14
St. dev. 3.71 2.55 5.62 4.59 5.71
The differences in the means were determined by the Duncan test according to P <0.05
Table 3. Some biochemical properties of jujube genotypes
Genotypes pH TSS TA Total phenol Ar:é?fvlic:;nt
number (%) (%) (mg GAE/g fw) (umol TE/g fw)
1 5.03d 20.67d 0.50c 259.13 ab 96.75a
2 497d 22.81 cd 0.58b 251.59 ab 71.73 ab
3 476¢ 23.47 cd 0.71a 253.87 ab 75.59 ab
4 5.27b 28.94 bc 0.49c 239.90 b 63.38 bc
5 5.58a 30.00b 0.36 d 242.33 b 53.29 be
6 471e 19.20d 0.71a 322.39a 73.52 ab
7 5.16¢ 25.20 bed 0.34d 241.52b 74.68 ab
8 5.22 bc 4534 a 0.35d 247.56 ab 67.24 bc
9 5.21 bc 24.00 bcd 0.34d 206.04 b 43.86 ¢
10 5.22 bc 22.67cd 0.17e 237.99b 54.91 bc
Min. 4.71 19.20 0.17 239.90 43.86
Max. 5.58 45.34 0.71 322.39 96.75
Avg. 5.11 26.23 0.45 250.23 67.50
St. dev. 0.25 7.76 0.17 43.24 18.32

The differences in the means were determined by the Duncan test according to P < 0.05
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Results presented in Table 4 display the organoleptic features of jujube genotypes.
The difference between genotypes was statistically significant for flavor (1.00 to 9.00).
The best flavor has been identified in genotypes 10 and 7, and there were also
remarkable by texture. Considering general acceptability, genotypes 10 (9.00) and 8
(1.67) ranked first and last, respectively. The flavor of fruit was generally described as
apple by Kavas and Dalkili¢ (2015). It was reported that the product load and fruit
flavor were not related to Grande de Albatera variety (Galindo et al., 2015). The
variation observed in these characteristics was also demonstrated in 19 genotypes
evaluated by Godi and Joshi (2016). In addition to fresh consumption, fruits are also
evaluated in different forms such as gel, pickle, and jelly. For this purpose, sensory
evaluations are also important (Uddin and Hussain, 2012).

Table 4. Organoleptic evaluation of jujube genotypes

Genotypes number Flavor Texture General acceptability

1 1.00 e 6.33 ab 5.67 bc

2 5.67 bc 4.33 bc 4.33 cd

3 3.00d 4.33 he 5.00c

4 6.33 bc 4.33 be 2.33de

5 7.00b 3.67c 5.67 bc

6 5.00 ¢ 4.33 he 2.33de

7 9.00 a 6.33 ab 2.33de

8 7.00 b 3.67c 1.67¢

9 5.00c 6.33 ab 7.67 ab

10 9.00 a 7.00 a 9.00 a
Min. 1.00 3.67 1.67
Max. 9.00 7.00 9.00
Avg. 5.80 5.07 4.53
St. dev. 2.49 1.53 2.60

The differences in the means were determined by the Duncan test according to P < 0.05. Flavor: no taste
(1), elaeagnus-apple (3), apple-pear (5), elaeagnus (7), apple (9); Texture: soft (3), medium (5), hard
(7); General acceptability: poor (1), fair (3), medium (5), good (7), very good (9)

The correlation coefficients between the features examined of jujube genotypes are
seen in Table 5. Accordingly, the highest correlation was determined between fruit
width and length (r=0.976; p <0.01). Further, fruit width and length showed a
significantly positive and strong correlation to fruit weight (r=0.960 and 0.968;
p < 0.01), stone weight (r =0.591 and 0.589; p < 0.01) and flesh/stone ratio (r =0.918
and 0.923; p <0.01). Fruit weight had a positive correlation with stone weight and
flesh/stone ratio but a negative correlation with total acidity. L*, b*, h® and C* color of
the fruit were also found to be correlated. As L* increased, b* (r =0.91), h° (r = 0.780),
C* (r=0.861) and total acidity (r =0.592) increased; however, pH (r =—0.757) and
TSS (r = —0.556) decreased. Fruit a* value showed a positive correlation to h°® value and
TSS, but negative correlation to C* value. A positive correlation was observed between
fruit b* color and total acidity, stone weight while pH negatively affected TSS. Fruit h®
color had a positive and strong correlation with total acidity (r =0.659) but weak
correlation with stone weight (r = 0.404). Fruit C* value showed a positive correlation
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to total acidity (r = 0.392; p < 0.05), but negative correlation to pH (r = 0.754; p < 0.01)
and TSS (r = 0.653; p <0.01). A negative correlation was observed between antioxidant
activity and pH (r =-0.474; p <0.01). Total phenol had a positive correlation with L*
(r=0.407; p<0.05), b* (r=0.412; p<0.05), h° (r=0.468; p < 0.01) and total acidity
(r =0.431; p <0.05). From the other side, a negative correlation appeared between total
phenol and pH (r=-0.436; p <0.05). In jujube with an apple-like flavor; pH and
flesh/stone ratio were higher, whereas h°® value, total acidity and antioxidant activity
decreased. In jujube with hard flesh; fruit weight, flesh/stone ratio, fruit width and
length were higher, whereas color a* was lower than soft flesh. Fruit acceptability had a
positive and strong correlation with fruit and stone weight, fruit width and length,
flesh/stone ratio and texture while weak, and negative correlation with TSS. Positive
correlation between phenolic content and antioxidant activity is mentioned (Gao et al.,
2012; Imamoglu, 2016; Koley et al., 2016) however, a correlation was not found in our
results. This is also confirmed by Li et al. (2005, 2007).

Principal component analysis (PCA) defined 88.850% of the genotypes with 18
properties and was explained by four principal components (Table 6). PC1, PC2, PC3
and PC4 accounted for 30.905%, 30.703%, 14.883% and 12.359% respectively of the
variability. Consequently, PC1 constituted mainly fruit width, length, weight,
acceptability, flesh/stone ratio and stone weight; PC2 included mainly ground color b*,
L*, h°, C*, pH, antioxidant activity, and total acidity; PC3 show mainly ground color
a*, texture and TSS; PC4 represents mainly flavor and total phenol.

Figure 2 shows biplot based on PCA for fruit quality traits in jujube genotypes in
rotated space. PC1 explained fruit width, length, weight, acceptability, flesh/stone ratio,
and stone weight. Positive values for PC2 indicated ground color b*, L*, h°, C*,
antioxidant activity, and total acidity, while negative PC2 values display pH. Positive
values for PC3 represent ground color a* and TSS, while negative PC3 values point out
the texture. PCA was performed to study the correlation between fruit quality
parameters (Koley et al., 2016).

Component Plot in Rotated Space

T/

0,5 o

0,01 a &

Component 2

0,57

Figure 2. Biplot based on principal components analysis (PCA) for fruit quality traits in rotated
space
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Table 5. Pearson correlation coefficients among traits of jujube genotypes

FW SW FS Fwd FL L a b h C pH TSS TA TF AA F T

SW  |0.577**
FS |0.952™| 0.318
Fwd | 0.960™ | 0.591™ | 0.918™
FL [0.968™ | 0.589™ | 0.923™ | 0.976™

L 0.056 | 0.267 | -0.006 | 0.004 | 0.090

a -0.213 | 0.104 | -0.316 | -0.242 | -0.244 | -0.127

b 0.188 | 0.385" | 0.107 | 0.152 | 0.217 |0.921™ | 0.046

h 0.088 | 0.404" | -0.033 | 0.042 | 0.102 |0.780™ | 0.435" | 0.917"

C 0.282 | 0.261 | 0.273 | 0.263 | 0.316 |0.861™ |-0.473™|0.846**|0.566**

pH 0.111 | -0.248 | 0.189 | 0.134 | 0.054 |-0.757""| 0.083 |-0.819"|-0.700""|-0.754""
TSS | -0.258 | -0.406" | -0.228 | -0.266 | -0.291 |-0.556""| 0.416" |-0.508""| -0.296 |-0.653""| 0.465™
TA [-0.539"| 0.000 [-0.589""|-0.542""|-0.517""| 0.592"" | 0.242 |0.621™ | 0.659™ | 0.392" |-0.731""| -0.294
TF -0.131 | 0.159 | -0.225 | -0.187 | -0.120 | 0.407" | 0.229 | 0.412" | 0.468™ | 0.223 |-0.436" | -0.190 | 0.431"
AA | -0.258 | 0.113 | -0.343 | -0.212 | -0.263 | 0.202 | -0.087 | 0.233 | 0.171 | 0.257 |-0.474™| -0.133 | 0.338 | 0.210
0.335 | -0.310 | 0.438" | 0.172 | 0.246 | -0.241 | -0.162 | -0.359 | -0.382" | -0.228 | 0.490™ | 0.307 |-0.590™"| -0.137 | -0.427"
T 0.492™| 0.293 |0.489™ | 0.544™ | 0.537""| 0.093 |-0.592™"| 0.036 | -0.217 | 0.350 | -0.001 | -0.310 | -0.336 | -0.083 | -0.096 | 0.058
GA |0.691™|0.587™ | 0.638™ | 0.749" | 0.708™ | -0.114 | -0.140 | -0.017 | -0.074 | 0.065 | 0.180 |-0.379" | -0.358 | -0.202 | -0.352 | -0.034 | 0.493™

*Significant at P < 0.05, **Significant at P < 0.01, ns: Non-significance
FW: fruit weight; SW: stone weight; FS: flesh/stone ratio; FWd: fruit width; FL: fruit length; L: L*; a: a*; b: b*; h: h°; C: C*; pH; TSS: total solids soluble; TA: total
acidity; TF: total phenol; AA: antioxidant activity; F: flavor; T: texture; GA: general acceptability
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Table 6. Component loading in principle component analysis (PCA)

Traits PC1 PC2 PC3 PC4
W 0.956 -0.004 -0.150 0.141

L 0.942 0.094 -0.137 0.240

FW 0.933 0.070 -0.101 0.280
A 0.874 -0.235 -0.139 -0.163

FS 0.841 0.006 -0.210 0.434
SW 0.734 0.239 0.124 -0.461
Gb 0.178 0.965 0.006 -0.122
GL 0.028 0.932 -0.193 -0.047
Gh 0.141 0.878 0.398 -0.170

pH 0.136 -0.868 0.129 0.277
GC 0.187 0.825 -0.508 -0.018
AA -0.204 0.730 0.296 -0.209
TA -0.448 0.669 0.140 -0.494
Ga -0.022 0.009 0.984 -0.128
T 0.497 -0.091 -0.814 -0.175
TSS -0.368 -0.466 0.554 0.414

F 0.163 -0.267 -0.024 0.833
TF -0.355 0.344 -0.182 -0.564
Eigenvalue 5.563 5.527 2.679 2.225
Proportion (%) 30.905 30.703 14.883 12.359
Cumulative (%) 30.905 61.608 76.491 88.850

Extraction method: principal component analysis. Rotation method: Varimax with Kaiser normalization

Clustering analysis (CA) was used to determine the degree of similarity of jujube
genotypes, is shown in Figure 3 as dendrograms. Thus, the genotypes were categorized
under two main groups. 6 genotype formed a separate group from the others. The
similarities or differences among the jujube genotypes examined with CA showed a
correlation with those examined with PCA in terms of investigated characteristics.

CASE 0 5 10 15 20 25
Label Num +-——-————-———- - - Fo-————— o —————— +
2
3
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-
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5 :li
8
9
10 —
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Figure 3. Dendrogram of hierarchical cluster analysis obtained by Ward’s clustering method
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Conclusion

This study was planned to evaluate some fruit characteristics of 10 jujube genotypes
collected from the Demirci location in Turkey. In terms of TSS content, especially
genotype 8 is very important and this value is also high in genotype 5. Besides, the
fruits of these two genotypes are dark red, high phenol content, elaesagnus taste, and soft
texture. Genotype 1 is prominent because of its rich antioxidant content. In this respect,
it is a natural antioxidant source and can be considered as an alternative healthy food.
On the other hand, genotype 6 is a different group from other genotypes due to its high
phenol content and light color. Also, the fruits of genotype 10 are large and taste like
apple and their acceptability is good. The jujubes mentioned above are suitable for table
consumption. They seem to have a beneficial effect on folk medicine due to their
phytochemical contents. The identified genotypes show variation under the same
ecological conditions. In this context, they are valuable as a genetic resource. These
genotypes are promising. In future studies, a patent may be granted for any genotypes.
They can also be used as parents in breeding programs. Furthermore, molecular studies
can be performed to determine the genetic relationship. For jujube, this study is
essential because there is little information in Turkey. It is important to continue such
studies in terms of evaluating the present population in nature and identifying genotypes
for different purposes.
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