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Introduction

Pomegranate (Punica granatum L.) is a nutrient dense fruit with a high health value and one of the most
important Iranian fruit crop. Historical evidence reveals that the primary origin of pomegranate is Iran and that it
has been spread from this region to other areas. A vast range of pomegranate varieties can be found in Iran; 760
original, decorative and wild ones. Pomegranate juice contains a high amount of total soluble solid (TSS),
anthocyanins, polyphenolic compounds, vitamin C, sugars and proteins.Pomegranate is considered as one of the

most tolerant fruit crops capable of growing under arid and semi-arid climatic conditions. Cultivar and growing
region climate are the main factors determining chemical composition of pomegranate fruits; Significant
differences in various fruit quality parameters such as organic acids, phenolic compounds, sugars and water-
soluble vitamins have been reported in previous studies. The aim of present study was to compare and evaluate
physical and biochemical characteristics of fruits and different polyphenolic compounds in juice of six
commercial Iranian pomegranate cultivars.

Materials and Methods

This research was conducted in 2017 and 2018 years in a commercial orchard in Arsanjan region of Fras
province. Six Iranian pomegranate cultivars included ‘Malas Yusef Khani’ (MYK), ‘Bajestani (BK), ‘Khazr
Bardskan’ (KHZ), ‘Malas Dane Syah’ (MDS), ‘Rabbab’ (RB) and ‘Zard Anar Arsenjan’ (ZA) were studied. The
trees were planted in randomized block design and spaced 5 and 3 m between and along the rows, respectively.
The trees were grown under drip irrigation with routine cultural practices suitable for commercial fruit
production. Orchard management was conducted uniformly according to optimized available recommendations
(based on soil and water samples analysis) for the orchard site. Fruits were harvested randomly from orchard and
some physicochemical characteristic of fruits were measured. Fruit length and fruit diameter measured by
manual caliper, fruit and above ground weight was determined by digital scale. The fruit juice percentage was
calculated by calculating the percentage of aril juice. TSS (Total soluble solids) expressed in Brixe was
measured using a refractometer. The titrable acidity (TA) was determined by titration to pH 8.1 with 0.1M
NaOH solution and expressed as percentage.Total anthocyanins, total polyphenols, vitamin C and anthyoxidant
activity were measured spectrophotometrically. Polyphenolic compositions of juices (Gallic acid, Catechin,
Caffeic acid, Chloregenic acid, p-Coumaric acid Vanilin, Trans-ferulic acid, Hesperedin and Ellagic acid) were
also measured using HPLC analysis. The chromatographic analysis was carried out on Agilent Technologies
1200 series HPLC system. Chromatograms were recorded at 280 and 320 nm. Each compound was quantified by
comparing its peak. Data was analyzed by SPSS software and means were compared using Duncan’s multiple
range tests at 5% probability level.
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Results and Discussion

Significant differences were found among studied pomegranate cultivars for various physical fruit
characteristics, quality parameters and polyphenolic composition of fruit. ‘Malas Daneh Syah Yazd ’was the best
in comparison to other cultivars. ‘Malas Daneh Syah Yazd’ had the highest fruit weight (332 g), fruit length (8
cm), fruit diameter (8 c¢m), TSS(15.77 Brixe), anthocyanin content (26.98 mg 100 ml?), polyphenol content
(514.37 mg 100 mlY) , ascorbic acid content (9.23 mg 100 ml?) and antioxidant activity (52.2%). Also, the
amount of polyphenols in this cultivar was relatively high. This cultivar had high amount of some polyphenol
content such as cathechin (223.5 mg L), Hesperidin (30.55 mg L) and Ellagic acid (43.02 mg L) with no
significant differences with highest amount. ‘Rabbab’ had the highest aril weight (340 mg) and moderate levels
of other fruit characterestics, this cultivar had the maximum polyphenols such as gallic acid (163.1 mgL™),
catechin (264.2 mgLY), caffeic acid (265.1 mgL™), p-Coumaric (74.41 mgL™) acid, vanillin (18.21 mgL™) and
ellagic acid (43.5 mgL). Zard anar’ pomegranate cultivar which was native to this region in terms of most
biochemical properties had a low a‘mount .Therefor, among the studied pomegranate cultivars® Malas Dane
syah’ and was the best. This cultivar had the highest fruit characteristics and polyphenol content such as ellagic
acid.

Conclusion

The results of this study showed significant differences among studied pomegranate cultivars. ‘Dane syah
Yazd’ had the highest physical and chemical characterestics of fruits. Previous studies showed that theses
cultivars had good growth characteristics and high yield in comparison to other cultivars. Therefore, among the
studied cultivars, ‘Dane syah Yazd’ is introduced as a suitable cultivar for this region. Also, ‘Rabbab’ Neyriz
cultivar can be considered as a cultivar with high antioxidant properties of fruit juice due to having the highest
amount of measured polyphenolic compounds, especially alginic acid.
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Table 2- Results of the soil sample analysis from the experimental region
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Figure 1- Fruit image of the studied pomegranate cultivars
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Table 3- ANOVA results for the physical characterestics of fruits in some pomegranate cultivars
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Ju 1 2778  132.25™ 0.0038 ™ 0.013 " 132.25" 0.003"
Year (Y)
’FL’SS 4 9.014 1642.72 0.628 0.794 4606.75 0.128
ep
‘_”'e’ 5 2.540 ™ 2524.05 ™ 2.02 = 0.81m 5998.80* 2.893**
Cultivar (C)
YxC 5 0.111ms 402.983 ™ 0.19" 0.019™ 14.51" 0.005™
E:T;r 20 7.270 1038.223 0.254 0.457 2018.961 0.071
Sly
cV (%) 6.03 10.24 7 9.03 16.9 13.47
deopd V50 Jloast maw 50 b pixe Solas gy 5 Jb xe GoldS pas iy & kg #ANS
ns, *, **: Non- significant and significant at 5% and 1% of probability level, respectively.
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Table 4- Some physical and chemical characterestics of fruits in various pomegranate cultivars

o mon LT Al el Sl el
Cultivar Fruit weight diameter Total acidity Anthocyanins Ascorbic acid Antioxidant activity
@ pli (%) (mg.100 ml) (mg.100 mI*) (%)

MYS* s iy 249.33b  7.00cd 3.33a 19.57b 8.20ab 47.30b
BK ‘s 258.67b  6.83cd 1.98b 1482d 7.15b 49.07b
KHZ 37 296.00ab  6.50d 1.7 bed 1730¢ 7.00b 48.40b
MDS ‘ol 415 323332 8.13a 1.60 cd 26982 9.23a 52.20a
RB‘cL) 268.17b  7.30bc 1.374 21.07b 8.00ab 48.30b
ZA il 5,7 300.00a  7.63a  -80be 17.10¢ 7.400 49.20b
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In each column means followed by at least a common letter, are not significantly different at 5% of probability level based on
Duncan’s multiple range test.
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Table 5- ANOVA results for physical characterestics of fruits in some pomegranate cultivars

©lape n0le
Mean squares
= Cée‘(‘; &3l a3 & omelizg BJsd ool plasuST A Jgloe sele Slge
variations Df Ascorbic acid Polyphenols Anthocyanin Antioxidant TSS
Year 1 0.003™ 100.661" 0.54" 0.967ns 0.080™
Rep 1,5 4 1.965 1547.69 3.55 2.96 0.253
Cultivar o3, 5 4.265" 947.35M™ 108.718™ 19.48** 0.716™
CxY o8y x ]l 5 0.003™ 6.53™ 0.144 ™ 3.11ns 0.021"
Error s 20 1.152 813.33 2.057 3.83 0.720
oy gy
C’:/" (%’;’ 13.68 5.81 7.44 4 5.60

Loy ) g0 Jless! mdaw 50 HId gime ©olds ()l 5 jl3 pixe gl pas S5 4y kg # NS
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