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ABSTRACT

The aim of this study was to compare the physicochemical
properties and antioxidant activity of five different
pomegranate cultivars. Fruit mass ranged from 109.27 to
78.07 g. Peel thickness of the fruit was recorded from 5.05 to
2.70 mm. The pH, total soluble solids content, the titratable
acidity content were within the range of 4.23 to 4.36, 20.00
(°Brix) to 14.05 (°Brix), 0.04 to 0.007 mg per 100 g of juice,
respectively. Ascorbic acid content was from 4.73 to 1.98 mg
per 100 g of juice. The amount of total phenolics in
pomegranate cultivars was between 6.36 and 1.78 mg
GAE/100 ml. The total flavonoids content also ranged
between 4.93 to 2.24 mg GAE/100 ml. The level of
antioxidant activity was varied from 86.77 % to 79.54 %.
Reducing sugar content ranged between 5.81 to 1.72 mg/100g.
Glucose content was found from 3.48 to 1.14 mg/100g. In
total based on these results, the cultivar is the main parameter
which influences the physic-chemical properties and
antioxidant activity in pomegranates.

Key words: ascorbic acid; maturity index; phenolic
compounds; physicochemical properties; pomegranate

1ZVLECEK

FIZIKALNO-KEMIJSKE LASTNOSTI IN

ANTIOKSIDACIJSKA AKTIVNOST PETIH IRANSKIH

SORT GRANATNEGA JABOLKA (Punica granatum L.)
V CASU ZRELOSTI

Namen raziskave je bil primerjati fizikalno-kemijske lastnosti
in antioksidacijsko aktivnost petih sort granatnega jabolka.
Masa plodov je bila med 109.27 in 78.07 g. Debelina olupka
je znasala od 5.05 do 2.70 mm. pH, celokupna vsebnost topnih
snovi in vsebnost titrabilne kislosti so bili v obmo¢ju 4.23 do
4.36, 20.00 (-Brix) do 14.05 (°Brix), 0.04 do 0.007 mg na
100 g soka. Vsebnost askorbinske kisline je bila med 4.73 in
1.98 mg na 100 g soka. Vsebnost celokupnih fenolov je bila
med 6.36 in 1.78 mg GAE/100 ml, vsebnost celokupnih
flavonoidov pa med 493 in 224 mg GAE/100 ml
Antioksidacijska aktivnost je variirala med 86.77 % in
79.54 %. Vsebnost reducirajocih sladkorjev je bila med 5.81
in 1.72 mg/100g, vsebnost glukoze pa med 3.48 in
1.14 mg/100g. 1z rezultatov sledi, da je sorta najpomembne;jsi
dejavnik, ki vpliva na fizikalno-kemijske lastnosti in
antioksidacijsko aktivnost granatnega jabolka.

Kljuéne besede: askorbinska kislina; indeks zrelosti; fenolne
spojine fizikalno.kemijske lastnosti; granatno jabolko

1 INTRODUCTION

Pomegranate (Punica granatum L.) is an important
commercial fruit that is cultivated in many tropical
and subtropical climates including Asia, North
Africa, the Mediterranean and the Middle East
(Khoshnam et al., 2007; Sarkhosh et al., 2006).
Iran is one of the most important pomegranate

producer and exporter in the world (Anonymous,
2005; Tehranifar & Mahmoodi-Tabar, 2009).
Pomegranate cultivation has a long tradition in
Iran. It is considered one of the most important
fresh fruits in this country (Barone et al., 2001). It
is now widely grown in many tropical and
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subtropical regions in Iran. The total production of
pomegranate in Iran was 670,000 tons in 2005
(Anonymous, 2005).

Different parts of pomegranate trees and the fruit
have been used directly for their medicinal
properties and for other purposes such as juice,
jams, syrup and sauce (Al-Maiman & Ahamad,
2002; Rania et al., 2008). Considerable amounts of
acids, sugars, vitamins, polysaccharides,
polyphenols, important minerals and high
antioxidant activity extracts have been obtained ??
from different part of pomegranate fruit such as
peel, juice and seeds (Ercisli et al., 2007; Gil et al.,
2000; Ozgen et al., 2008; Singh et al., 2002).

Olaniyi et al, (2010) evaluated the
physicochemical and antioxidant properties of
three cultivars of pomegranate grown in the South
Africa. The results showed that there is a
significant  difference in  physicochemical
properties and antioxidant activity among cultivars.
The compounds of pomegranate fruit are highly
dependent on the cultivar type, growing region,
climate, maturity and cultural practice (Melgarejo
et al., 2000; Olaniyi et al., 2010; Ozgan et al.,
2008; Ozken et al., 2002).

Various reports have shown that cultivar influences
the antioxidant activity and other physicochemical
properties, such as peel and juice percentage, dry
matter, pH, total soluble solids (TSS), total sugars,
titratable  acidity = (TA), total phenolics,
anthocyanins, organic acids and water-soluble
vitamins composition (Al-Maiman & Ahmad,
2002; Al-Said et al., 2009; Kulkarni & Aradhya,
2005; Mousavinejad et al., 2009; Melgarejo &
Artes, 2000; Tezcan et al., 2009).

Martinez et al., (2006) studied five varieties of
pomegranate from Southeast Spain. They
measured the morphological and chemical
characteristics such as pH, TSS, maturity and
harvest index. They showed that there was
significant difference among the cultivars and that
cultivar plays an important role in determining
physicochemical properties.

This research is focused on the variation among
pomegranate fruits of six cultivars from the
perspective of morphological and physiochemical
properties. The aim of the present study was to
determine and compare the variability in the juice
and peel physicochemical characteristics and
antioxidant activity and other physical and
chemical properties.

2 MATERIALS AND METHODS

2.1 Plant material

Pomegranate fruit harvest criteria was based on
local and commercial harvest time. The fruits were
harvested at commercially ripe stage in september
2012 from five main cultivars such as ‘Rubbab’,
‘Ghand’, ‘Shishe-Kap’, ‘Shahvar’, ‘Shalghami ’
from different mature trees (10 to 12-year-old)
randomly selected in Ferdows, Khorasan Jonoubi,
Iran (between 39-32 degrees up to 42-43 degrees
north latitude and 5-75 up to 55-58 degrees east
longitude is located). The city due to its
geographical location and the proximity to the
desert has tropical climate. The average rainfall in
this city is about 155 mm per year. General
characteristics of the cultivars are as follows:
‘Rubbab’: sour-sweet, red and thickened skin; seed
color is red, average fruit mass: 95.012 g. ‘Ghand’:
sweet, white and thickened skin, seed color is
white, average fruit mass: 70.08 g. ‘Shishe-Kap’:
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sour-sweet, red and relatively thin skin, seed color
is pink, average fruit mass: 109.027 g. ‘Shahvar’:
sweet, red and thin skin, seed color is candy,
average fruit mass: 80.94 g. ‘Shalghami’: sour, red
and relatively thin skin, seed color is red, average
fruit mass: 78.42 g. After harvest, fruits were
quickly transported in cold bag to the research
laboratory at Gorgan university of agricultural
sciences and natural resources. The ripe fresh fruits
were from different mature trees randomly
(completely randomized design of four trees per
variety in a sample of twelve fruits per
replications) selected to represent the population of
the plantation.

2.2 Morphological Properties

Harvested fruits were sorted for size and
uniformity of shape and mass. All fruits were first
flushed by tap water before the peel, pulp and seed
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fractions were carefully separated. The peel and
pulp were separated manually after measurement
of fruit fresh mass, volume and fruit density. Fruits
were weighted in the air on a balance of accuracy
0f 0.001 g. Fruit volume was calculated by a liquid
displacement method. The mass density of the fruit
was obtained by the ratio of mass to volume. The
length and diameter of the fruit and arils, length
and diameter of calyx were measured with a digital
vernier calliper. The measurement of fruit length
was made on the polar axis, i.e. between the apex
and the end of stem. The maximum width of the
fruit, as measured in the direction perpendicular to
the polar axis, is defined as the diameter. Then peel
thickness was measured by a digital calliper with
0.01 mm accuracy and oven-dried (105 ° C) to
constant mass to calculate its moisture content.
Aril, juice and seed mass were measured as above.
Then the arils and juices were analyzed for major
chemical compositions and antioxidant activity.

2.3 Chemical Analysis

The total soluble solids (TSS) in the juice (°Brix)
were determined with a digital refractrometer
(060279, Ceit, Belgium), at 20 °C, calibrated using
distilled water. Titrable acidity was estimated by
juice titration with 0.1 N NaOH to the titration end
point of pH 8.3, monitored with a pH meter
(Labtron) and expressed as citric acid per 100 g of
juice. The pH measurements were performed using
a digital pH meter (Labtron, Iran) at 21 °C,
calibrated using distilled water). For electrical
conductivity (EC, dSm 1) determination, the
sample was measured with a conductivimeter
(ABB-100).

Ascorbic acid was determined by employing the
method described by Kashyap & Gautam (2012).
Results were expressed as mg per 100 g of juice.

Reducing sugars were measured according to the
method of Maccready et al. (2000). Glucose and
fructose were determined by Miller (1959) and
Ashwell (1957), respectively and expressed as mg
sugar 100 g of juice.

Total phenolics were measured calorimetrically at
760 nm by using the Folin-Ciocalteu reagent
(Singleton & Rossi, 1965). Gallic acid was used as
a standard. The results were expressed as mg
Gallic acid equivalent in 100 g of fruit juice (mg
GAE/100 g of juice).

The total flavonoids content was measured by
using Yang method (Yang et al., 2009). 250 ul of
pomegranate juice sample was mixed with 5 %
sodium nitrite solution (75 pl), then the mixture
was mixed with aluminium chloride (10 %,
150 pl), sodium hydroxide (I M, 500 pl) and
distilled water (775 pl). The absorbance of the
mixture was measured spectrophotometrically at
510 nm. Total flavonoid content was expressed as
mg per 100 g of juice.

Antioxidant activity was assessed according to the
method of Sun & Ho. (2005). 30 pl of pomegranate
juice was mixed with 2 ml of 0.1 mM DPPH in
methanol and the mixtures was 1 ml. After 15
minutes, absorbance of the resulting solution was
measured at 515 nm by a spectrophotometer. The
antioxidant activity was calculated using the
following equation: antioxidant activity
(%) = [1— (sample 515 nm/control 515 nm)] % 100.

2.4 Statistical Analysis

Data were analyzed by Statistical Analysis System
(SAS) software and mean comparison was done
using Least Significant Difference (LSD) test in
level 5 %.

3 RESULTS AND DISCUSSION

3.1 Physical properties

A considerable variation was observed in some of
the physical-chemical and antioxidant properties of
studied pomegranate cultivars. The physical
characteristics of five pomegranate cultivars
analyzed are described in Tables 1. Significant
difference were detected in length,

length/diameter, juice volume, calyx length, peel
thickness, length of aril, seed diameter and
moisture (P < 0.01), mass and peel moisture
(P <0.05), while there were not showed significant
differences in traits of diameter, width, volume,
density and calyx diameter of fruits.
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The maximum fruit mass of pomegranate cultivars
was in ‘Shishe-Kap’ (109.27 g) and the minimum
fruit mass were found in ‘Ghand’, ‘Shalghami’,
‘Shahvar’ (78.07, 78.42, 80.94 g, respectably)
(Table 2). Main comparison of the results (Table 2)
indicated that the highest of length/diameter ratio
was in ‘Shishe-Kap’ (1.29 mm) and the lowest of
length /diameter ratio were in ‘Shahvar’
(0.91 mm), ‘Ghand’ (0.89 mm) and ‘Shalghami’
(0.86 mm). The highest fruit length (109.27 mm)
and the lowest fruit length (78.42 mm) were
recorded in ‘Shishe-Kap’ and ‘Shalghami’,
respectably (Table 2).

‘Shalghami’ and ‘Ghand’ fruits had the maximum
(17.99 mm) and minimum (9.62 mm) calyx length,
respectively and showed a significant difference to
other studied cultivars (Table 2).

‘Ghand’ had the highest aril length (11.98 mm)
and aril diameter (8.38 mm) while ‘Rubab’ and
‘Shalghami’ had the lowest aril length (10.61 mm
and 10.70 mm respectively), The minimum of aril
diameter was observed in ‘Shahvar’ (6.93 mm)
(Table 2). The fruit peel thickness varied from 5.05
(‘Ghand’ and ‘Rubab’) to 2.70 mm (‘Shahvar’)
(Table 2). The highest peel moisture was in
‘Shalghami’ (58.88 %), ‘Shishe-Kap’ (57.51 %)
and ‘Shahvar’ (56.89 %). There were no
significant differences among these three cultivars
in terms of peel moisture. The lowest peel moisture
was found in ‘Ghand’ (51.15 %) (Table 2).
‘Ghand’ and ‘Rubab’ fruits had the maximum
(68.37 %) and minimum (56.55 %) seed moisture,
respectively. In several studies, a wide variation
was showed that the fruit mass, fruit length, fruit
diameter, calyx length and calyx diameter of
pomegranate fruits grown in Iran are between
169.89 g - 315.28 g; 69.49 mm - 81.46 mm; 64.98
mm - 86.88 mm; 13.45 mm - 24 mm; 12.52 mm -
23.96 mm respectively (Thehranifar et al., 2010;
Sarkhosh et al., 2006). Our results in general were
close to these studies and showed these differences
among cultivars. These differences may be related
to the design or selection of appropriate packaging
for fruit handling and storage (Valero & Ruiz-
Altisent, 2000). According to reports, the existence
of significant differences in morphology is relevant
to development of the fruit (Zarei et al., 2011).
Shulman et al. (1984) reported that these
differences of fruit could be attributed to the
cultivars type and ecological condition. The juice
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percentage ranged between 30.21 % (‘Shahvar’)
and 16.46 % (‘Rubab’) (Table 2). Tehranifar et al.
(2010) stated the juice percentage varied from
26.95 % to 46.55 %. The juice percentage is one of
the most important parameters from an industrial
point (Tehranifar et al. 2010).
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Table 1: Analysis of variance of fruit mass (FM), fruit length (FL), fruit diameter (FD), fruit length/diameter (F 1/d), fruit width (FW;), fruit volume (FV), fruit densities
(FDs), juice volume (JV), calyx length (CL), calyx diameter (CD), peel moisture (PM), peel thickness (PT), aril length (AL), aril diameter (AD), seed moisture (SM) of
the studied Iranian pomegranate cultivars

MS

Source of df FM FL FD Fl/d FW; FV FDg JV CL CD PM PT AL AD SM
variation () (mm)  (mm) (mm)  (em’)  (gem3) (%)  (mm) (mm) (%) (mm) (mm) (mm) (%)

%

Cultivars 4  52.32° 12.237 6073 0207 36.300™ 4500.68™ 0.062™ 231.44" 53.89"7 178.28™ 60.207 5227 2.094" 3.086" 41.03"
Error 28 6293.19  68.17 5571  0.0029 6431 5109.63  0.048 16.14 1237 157.084 1654 0.557 029 0237 9.90

CV % 22.5 9.31 8.35 5.40 9.33 20.12 21.92 18.66 28.53 63.73 7.31 19.90  4.89 6.18 5.19

Note: (ns) No significant differences, (** & *): significant difference at 1 % and 5 % level, respectively

Table 2: fruit mass (FM), fruit length (FL), fruit diameter (FD), fruit length/diameter (F 1/d), fruit width (FWi), fruit volume (FV), fruit densities (FDs), juice volume (JV),
calyx length (CL), calyx diameter (CD), peel moisture (PM), peel thickness (PT), aril length (AL), aril diameter (AD), seed moisture (SM) of five [ranian pomegranate

cultivars
Cultivars FM FL FD Fld FW; FV FDg JV CL CD PM PT AL AD SM
(8 (mm)  (mm) (mm)  (em’)  (glem)) (%) (mm)  (mm) (%) (mm)  (mm)  (mm) (%)
PSO/000L (/0001  0/0001  0/0001  0/0001  0/0001 /0001  0/0001  0/0001  0/0001  0/0001 070001  0/0001  0/0001  0/0001
‘Ghand’ 78.07° 97.68° 90.46* 0.89°¢ 85.35* 33325 0.233*  20.58b° 9.62¢ 9.62° 51.15° 5.05% 11.98* 8.38% 68.37%

‘Shahvar’ 80.94°  98.94°  89.50°  091° 84.55"  336.13°  0.240*°  30.21°  12.83°  10.83°  56.89°  2.70° 11.09° 693>  61.58°

If;‘;?he' 109027109070 88.19"  129°  83.65°  330.00° 0302° 16.79° 1276° 1076" 5751  3.60°  11.06° 835  61.12°
‘Rubab’ 95.012° 98.006° 91.14°  1.065°  85.63" 33128 0262° 1646 13.50°  9.50°  55.66®  5.05°  10.61° 824"  56.55°
‘Shalghami ¢ e g9 a2 00.69"  0.86°  8420°  335.00° 0234  21.95°  17.99°  10.99°  58.88°  3.89°  10.70°  7.39°  59.80°°

Note: The dissimilar letters in each column indicate significant differences between them

2
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3.2 Chemical properties

The chemical characteristics of five pomegranate
cultivars analyzed are described in Tables 3.
Chemical properties of studied pomegranate fruits
showed significant differences in all parameters
(P < 0.01) except the fructose. The highest of pH
were in ‘Ghand’ (4.36) and ‘Shishe-Kap’ (4.23).
The lowest of pH were in ‘Rubab’ (3.78) and
‘Shalghami’ (3.78) (Table 4). This parameter
defines the acidic taste of pomegranate juice (Zarei
etal., 2011). The pH values observed in the present
study are higher than values that reported by Cam
et al. (2009) on pomegranate cultivars (from 2.82
to 0.81). The results of our study are indicative of
the lower levels of H'.

The maximum of electrical conductivity (Ec) was
found in ‘Shalghami’ (48.2 S/m) and the minimum
was in ‘Ghand’ (32.3 S/m) (Table 4). Akbarpour et
al. (2009) reported that EC value of some
pomegranate cultivars in Iran was between 3.41
and 5.11 23 mmohs/cm. The total soluble solid
values ranged between 20.00 ‘Brix (‘Rubab’) to
14.05 ‘Brix (‘Shahvar’) (Table 4). Our results were
in agreement with values (15.17-22.03 Brix)
reported by Akbarpour et al. (2009), while our
values were higher than values observed (11.37—
15.07 "Brix) by Tehranifar et al. (2010). The
titrable acidity content varied from 0.040 mg per
100 g of juice (‘Shahvar’) to 0.007 mg per 100 g of
juice (‘Ghand’) (Table 4). Citric acid is the
predominant acid in pomegranate (Varidi, 1992).
Kulkarni & Aradhia (2005) stated that acidity
decreases at the time of maturation and is
associated with increasing in the sugar content.
The highest content of ascorbic acid was in
‘Shalghami’ (4.73) and the lowest in ‘Rubab’ (1.98
mg per 100 g of juice), ‘Ghand’ (2.26 mg per 100
g of juice) and ‘Shishe-Kap’ (2.09 mg per 100 g of
juice) (Table 4). According to our results, the
cultivars have a very important role in the amount
of total soluble solids, pH and titratable acidity and
vitamin C (Tehranifar et al., 2010).

According to Table 2, there are significant
differences among the studied cultivars. Some
researchers used maturity index for classifying of
pomegranate cultivars (Cam et al., 2009; Martinez
et al., 2006; Melgarejo et al., 2000, Tehranifar et
al., 2010). Martinez et al. (2006) stated that the
maturity index in some Spain varieties of
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pomegranate were in the range of 25/16 to 94/56.
Other researchers have noted wide ranges for this
parameter. For example, Sharman & Bist (2005)
reported that MI value was 95.16. Following
classification was proposed by Martinez et al.
(2006) for the values of maturity index in Spanish
cultivars: maturity index (MI) = 5 - 7 for sour,
MI = 17 - 24 for sour - sweet and MI = 31 - 98 for
sweet cultivars. Based on these results, all our
studied cultivars can be classified as sweet,
because their maturity index range were between
98 to 31. The ratio of sugar to acid is a determining
factor in fruit flavors. Quality of the cultivars
depends in this factor. Cam et al. (2009) and
Martinez et al. (2006) stated the maturity index
(TSS/TA) is responsible for the taste and flavor of
pomegranate.



Physicochemical properties and antioxidant ... Iranian pomegranate cultivars (Punica granatum L.) in maturation stage

Table 3: Analysis of variance of pH, electrical conductivity (EC), total soluble solid (TSS), titrable acidity (TA), maturity index (MI), ascorbic acid (A), total phenolic(TPh),
total flavonoids (TF1), antioxidant activity (AA), reducing sugar(RS), glucose(Gl), fructose (Fr) of the studied Iranian pomegranate cultivars.

MS

Source of df  pH EC TSS TA MI A TPh TF1 AA RS Gl Fr

variation (S/m) °B)  (mg/100 (mg/100 ml) (mg GAE/  (mg GAE/ (%) (mg/100g)  (mg/100g)  (mg/100g)
gar) 100 ml) 100 ml)

Cultivars 4 043" 243" 33.72"  0.00107  20.07" 6.64" 23.76" 1047 58.062"  22.089" 8.63" 08"

Error 28 0.017 0.101 3.72 0.009 1.29 1.66 3.71 34.29 0.93 0.93 0.423 0.582

CV % 3.207 7.97 11.60 56.21 13.62 15.66 35.47 50.08 7.035 28.74 27.12 88.25

Note: (ns) No significant differences, (** & *): significant difference at 1 % and 5 % level, respectively

Table 4: pH, electrical conductivity (EC), total soluble solid (TSS), titrable acidity (TA), maturity index (MI), scorbic acid (A), total phenolic(TPh), total flavonoids (TF1),

antioxidant activity (AA), reducing sugar(RS) glucose(Gl) fructose (Fr) of five Iranian pomegranate cultivars

Cultivars pH EC TSS TA MI A TPh TF1 AA RS Gl Fr
(S/m) (°B)  (mg/100 gr) (mg/100 ml) (mg GAE/ (mg GAE/ (%) (mg/100  (mg/100  (mg/100 g)
100ml) 100 ml) 2) 2)
P<0/0001 P<0/0001 P<0/0001 P<0/0001 P<0/0001 P<0/0001 P<0/0001 P<0/0001 P<0/0001 P<0/0001 P<0/0001 P<0/0001
‘Ghand’ 436" 32.3¢ 16276°  0.0078° 100.59° 2.26° 1.78° 3.30™ 83.43" 5.81° 3.48° 1.11°
‘Shahvar’ 4.03° 44.3° 14.05 0.040° 73.11¢ 3.30° 2.41° 2.24° 79.54¢ 327° 3.29 0.67*
‘Shishe-Kap’ 423" 43.6° 16.38"™ 0.018"™ 80.44° 2.09° 434 5.14° 8131% 1.72° 1.14° 0.68"
‘Rubab’ 3.78° 43.5° 20.00° 0.028™ 81.4° 1.98° 6.36 4.93 86.77 1.83° 1.25° 1.28"
‘Shalghami’ 3.78° 48.2° 17.07° 0.027% 89.98° 473 3.99° 4.30% 80.12% 4.80° 2.30° 0.86

Note: The dissimilar letters in each column indicate significant differences between them.
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Reducing sugar content was the highest in ‘Ghand’
(5.81 mg/100 g) and the lowest in ‘Shishe-Kap’
(1.72 mg/100 g) and ‘Rubab’ (1.83 mg/100 g).
‘Ghand” had the maximum of glucose
(3.48 mg/100 g) and the lowest content of glucose
were found in ‘Shishe-Kap’ (1.14 mg/100 g) and
‘Rubab’ (1.25 mg/100 g) (Table 4). Glucose is the
predominant sugar in pomegranate and amount of
glucose is more than of fructose in this fruit
(Melgarejo, 2000). The results of our research
were lower than value (5.7 - 7.6 %) reported by
Gadze et al. (2012). These results showed that the
levels of reducing sugar, glucose and other
physicochemical properties were different among
various cultivars of pomegranate that could be due
to existence of high genetic heterogeneity within
the cultivars (Tehranifar et al., 2010).

‘Rubab’ had the highest content of total phenolics
(6.36 mg GAE/100 ml) and total flavonoids
(4.93 mg GAE/100 ml). The lowest content of total

GAE/100 ml) and ‘Shahvar’ (2.41 mg
GAE/100 ml). ‘Shahvar’ had the minimum of total
flavonoids (2.24 mg GAE/100 ml) (Table 4).
Tehranifar et al. (2010) found a significant
difference in total phenolics concentration among
the twenty varieties of pomegranate (295.79 to
985.32 mg GAE 100 g—1). The highest and the
lowest antioxidant activity were detected in
‘Rubab’ (86.77 %) and ‘Shahvar’ (79.54 %) (Table
4). The reported levels of antioxidant activity in
other researches were 10.37-67.46 % for seven
cultivars of pomegranate juices in Turkey (Tezcan
et al, 2009) and 18.6-42.8 9% for -eight
pomegranate juices from Iran (Mousavinejad et al.,
2009).

The differences in the genetic variability led to the
variation in the Dbiosynthesis of phenolic
compounds among cultivars. There is a close
correlation between total phenolic content and
antioxidant activity (Tehranifar et al., 2010).

phenolics was found in ‘Ghand’ (1.78 mg

4 CONCLUSIONS
This study showed significant differences in some  benefits. = Provided  information on  the
physical and chemical properties of five physicochemical properties of pomegranate

pomegranate cultivars grown in Iran. Among the
five cultivars studied, the highest values of
morphophysiological characteristics were observed
in the ‘Shishe-Kap’ and ‘Rubab’. The highest
content of total phenolics and total flavonoids and
the highest antioxidant activity was found in
‘Rubab’ cultivar. ‘Ghand’ had the maximum of
reducing sugar level and glucose. Thus could be
concluded, ‘Shishe-Kap’, ‘Rubab’ and ‘Ghand’ are
appropriate for fresh consumption and health

cultivars can be useful for developing fruit
processing industry and selection of superior
desirable pomegranate genotypes for commercial
cultivation. This research provides important
information about physicochemical properties in
some pomegranate cultivars grown in Iran. Since
Iran has a high genetic variation, however, more
studies of physical and chemical properties of
pomegranate are required.
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