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Abstract

Physical and chemical properties of pomegranate fruits are very important for understanding the behavior
necessary for design of equipment’s for harvesting, processing, transportation, separating and packing.
Keeping all above facts in view, the present project work was planned to study the physical properties of
pomegranate and to study the chemical properties of pomegranate In this study some physical and
chemical properties such as moisture content, weight of fruit, weight of arils and peels, volume of fruit,
specific gravity, overall dimensions (length, width and thickness), consumable matter, inconsumable
matter and TSS, pH value, ascorbic acid etc. was determined and results are78.95%, 204.54 gm, 129.12
gm and 75.38 gm, 242 cm?, 0.844 gm/cm?,7.07 cm, 6.79 cm and 6.75 cm, 63.10%, 38.8%, 15.7° Brix,
3.5, 11.4 respectively.
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Introduction

Pomegranate (Punica granatum L.) is a highly valued crop and is widely cultivated in
Mediterranean countries. It is an ideal crop for the sustainability of small holdings, as
pomegranate is well suited to the topography and agro-climate of arid and semi-arid regions.
Pomegranate fruits are important for human health because of their high antioxidant capacity
and a high polyphenols and anthocyanin content (Gil et al, 2000) ). Pomegranate fruit
maturity status is commonly assessed based on external (skin) colour, aril and juice colour and
acidity of juice. Whenever the consumers and manufacturers accept it or not will depend on
the combination of several quality attributes that are related to the physico-chemical properties
including size, skin color, sugar content, acidity and flavor.

Due to ever-increasing consumers’ awareness of the direct relationship between food intake
and good health - especially from natural foods such as fruits and vegetables - the demand for
this fruit is expected to increase in future (Eccles, 2009) B1.

The consumption of pomegranate has been associated with beneficial health effects, such as
prevention of oxidation of both low and high density lipoprotein, blood pressure,
inflammatory, atherosclerosis, prostate cancer, heart disease, and HIV-1 (Aviram et al, 2000,
2004; Malik et al, 2005; Neurath et al, 2005) [ ® 12, These beneficial effects have been
attributed to the high levels of antioxidant activity (Gil et al, 2000) due to the high content of
polyphenols such as gallic acid, ellagitannins, gallotannins, chlorogenic acid, caffeic acid,
ferulic acid, coumaric acids, and catechin and anthocyanins (Gil et al, 2000; Seeram et al,
2008) [7- 181 reported that pomegranate juice has greater antioxidant capacity than other fruit
juices and beverages. (Tehranifer et al., 2010) [,

The physical properties such as size, shape, surface area, volume, density, porosity, colour, and
appearances are important in designing a particular equipment or determining the behaviour of
the product for its handling.

Material and Methods

Raw material

Average sized healthy fruits of pomegranate of “Bhagava” variety as shown in plate no. 1 were
purchased from local market.

Properties of fruit

Physical and chemical properties of pomegranate fruits, were analyzed for the following
physical-chemical characteristics
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Plate 1: Bhagava variety of pomegranate

1 Physical properties
The moisture content was determined by AOAC method
(2000). The sample was kept in oven at 110 °C for 24 hrs.

_W1-W2
w1

M

x 100 1)

Where,

M —Moisture content in %

W1 — Initial weight of sample, gm
W, — Final weight of sample, gm

The weight of fruits was taken on top electronic balance and
average weight per fruit was calculated and expressed in
grams. The volume of pomegranate was determined through
measuring volume of displaced water directly in measuring
jar. By using the equation as follows,

Volume of fruit = 22 2
N

Where,

A= Initial volume of water

B= final volume of water

N= number of fruit

Specific gravity of pomegranate fruit was determined as
follows

Specific gravity = % (3)

Where, W = Weight of fruit
V = Volume of fruit

To determine the average size of the pomegranate, a sample
of 5 randomly selected pomegranate was drawn and their
three principal dimensions were measured using a vernier
caliper to an accuracy of 0.02 mm. The geometric mean
diameter Dm of the fruit was calculated by using the
following relationship:

D= (LBT)% 4)

Where, L, B and T are the length, width and thickness of the
fruit

The sphericity of fruits was calculated using the formula
(Mohsenin, 1970) [0
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Where, ¢ is degree of sphericity.
Percent consumable matter was calculated by using following
equation

Consumable matter (%) = WTCM x 100 (6)

Where, WCM = Weight of Consumable Matter
W = Weight of whole fruits
Peel (%) was calculated by using following equation

Peel (%) =<7 x 100 7

Where, WP = Weight of Peels
W = Weight of whole fruits

2 Chemical properties

Total Soluble Solids were estimated at ambient temperature
by Abbe’s Refractometer (60-95° Brix & 30-60° Brix) and
hand refractometer (0-32° Brix) (Erma, Japan) and the values
were expressed as °Brix at room temperature. The pH of
pomegranate seed juice was estimated by CL 54 digital pH
meter (Toshniwal Instruments Mfg. Pvt. Ltd., India).

For determination of vitamin C (ascorbic acid) dye was
prepared. This was blue in color. It was prepared as follows.
50 ml Sodium salt of 2, 6-dichlorophenol-indophenol was
dissolved in approx 15 ml hot glass distilled water containing
42 mg of sodium bicarbonate. It was then cooled diluted with
glass distilled water to 200 ml. It was stored in refrigerator.
Calculation of dye factor

5ml of standard ascorbic acid solution was taken & 5ml of
HPO; solution was added to it. Microburret was filled with
dye. It was titrated with dye sol"upto a pink colour which was
persist for 15 sec. Dye factor was calculated by the formula

Dye factor = —
y Titre

Procedure of calculating Ascorbic acid
2 ml of juice sample was taken & 5 ml of MPA sol" was
added to it. Then it was titrated against dye. It is calculated by

Dye factor X Titre X Volume made up

Ascorbic acid =
scorbicact Weight of sample X Aliquote (test sample)

Results and discussion

The results of physical properties of pomegranate cv.
Bhagawa are presented in Table 1. Using this procedure the
moisture content was calculated. The value of moisture
content was found in the range of 76.72 to 80.6 percent (wb)
with an average of 79.06 percent (wb).

Physical properties of fresh pomegranate fruit

The weight of fruits was taken on top electronic balance and
average weight per fruit was calculated and expressed in
grams. The value of weight of fruit was found in the range of
193.3 to 214 mm. The average value of was weight of
pomegranate fruits found 204.54 gm.
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Weight of Aril and Peels

The weight of aril and peels were taken on top electronic
balance and total weight per fruit was calculated and
expressed in grams. The weight of aril and peel was found in
the range of 124.2 to 139.2 and 69.1 to 78.8 gm respectively.
The average values of weight of arils and peels were found
129.12 gm and 75.38 gm, respectively. Hence averagely each
fruit was having 63.10% of weight of arils and 36.8% of
weight of peels. The arils in this variety were bold in size and
the weight of non-edible portion of fruit which consisted of
peel and the seed was medium in the variety Bhagwa (Shiva
Prasad et al.2013) 1],

Volume

The volume of pomegranate fruit was determined through
measuring volume of displaced water directly in measuring
jar. The volume of pomogrenate fruit was found in the range
of 230 to 250 cm®The average value of volume of
pomegranate fruits was found 242 cm?®,

Specific Gravity

The specific gravity of pomogrenate fruit was found in
between 0.84 to 0.856. The average value of specific gravity
of pomegranate fruits was found 0.844.

Overall Dimensions

The length, width and thickness of pomegranate fruit were
found in the range of 6.65-7.51, 6.52-7.2 and 6.5-6.9 cm,
respectively. The average values of length, width and
thickness of pomegranate fruit were found 7.07 cm, 6.79 cm
and 6.75 cm respectively. Similar results for length, width and
thickness of pomegranate fruits has also been reported by
Riyahi et al. (2011) (6 and Patel et al. (2018) [*41,

Geometric Mean Diameter

The geometric mean diameter of the pomogrante fruit was in
between 6.53-7.19 cm and the average geometric mean
diameter of pomegranate fruit was found 6.86 cm. Celik and
Ercisli (2009) ™ reported that the average value of the
geometric mean diameter was calculated as 70.1 mm for cv.
Eksinar.

Sphericity

The sphericity of the pomogrante fruit was in between 0.95-
0.97. The average sphericity of pomegranate fruit was found
0.96. Similar result found by Jithender et al. (2017) @ for the
same variety.

Consumable matter (%)

The consumable matter was calculated on the basis of aril and
peel present in the fruit. The consumable matter in current
study was found in the range of 61.44 to 65.04 percent. The
average percent consumable matter of pomegranate fruit was
found 63.10 percent.

Percent of Peel
The peel percent was found between 34.9-38.5 percent with
average 36.8 percent.

Chemical properties of pomegranate fruit

Total Soluble Solid

Using refractometer, the values of TSS was found in range of
15.3 -15.9 with the average of 15.7 °Brix. Various researchers
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noticed highest TSS in both multiple hybrids as wellas
selections of pomegranate. Shiva Prasad et al. (2013) [*7]
reported TSS of 14.74°Brix for Ganesh varieties and Bhagwa
variety 14.52%Brix. (Nataraja (2002) 'Y was of the opinion
that multiple hybrids 30/2 and 7/2 had 15.4 and 14.73%Brix
TSS.

pH Value

The pH was found in the range of 3.3-3.7. The average pH
value of pomegranate seed juice was found 3.5. Ghadge and
Jadhav (2015) 1 reported pH value for arakta 3.59 and for
Ganesh 3.54.

Ascorbic acid

The average amount ascorbic acid of pomegranate fruit was
found 11.4 mg/100ml.Ghadge and Jadhav (2015) [ reported
that the Vitamin C content in Ganesh cultivar was 8.5-9
mg/100g and in Arakta cultivar 9.2-9.5mg/100g.

Table 1: Some Physical and Chemical Properties of Pomegranate cv.

Bhagwa
Properties Min | Max | Mean |SD*
Moisture content (wh)% 76.72 | 80.60 | 79.06 |1.49
Weight (gm) 193.30(214.00|204.54 |7.45
Weight of Arils (gm) 124.20(139.20{129.126.11
Weight of peels (gm) 69.10 | 78.80 | 75.38 |3.83
Volume of fruit (cm?) 230.00|250.00|242.00{7.58
Specific Gravity(gm/cm?3) 0.83 | 0.86 | 0.84 |0.01
Length (cm) 6.65 | 7.51 | 7.08 |0.31
Width (cm) 6.52 | 7.20 | 6.85 |0.25
Thickness (cm) 6.50 | 6.94 | 6.72 |0.20
GMD (cm) 6.53 | 7.19 | 6.86 |0.24
Spericity 0.95 | 0.97 | 0.96 [0.01
Percent of consumable matter (%) | 61.44 | 65.04 | 63.12 |1.54
Percent of Peel (%) 34.90 | 38.55 | 36.82 |1.54
TSS (Total Soluble Solid) °Brix 15.30 | 15.90 | 15.70 |0.23
pH 3.30 | 3.70 | 3.52 |0.15
Ascorbic Acid (mg/100ml) 10.90 | 11.90 | 11.40 |0.40

*SD=Standard Deviation

Conclusion

The following conclusions were drawn from the study. The

average moisture content of pomegranate fruit 78.95%

e Average weight, weight of arils and peels, volume of
pomegranate fruit 204.54 gm, 129.12 gm and 75.38 gm
and 242 cm? respectively.

e  Average specific gravity of pomegranate fruit 0.844.

e Average length, width and thickness, GMD, sphericity of
pomegranate fruit 7.07 cm, 6.79 cm and 6.75 cm, 6.86
cm and 0.96 respectively.

e Average consumable matter and percent of peel of
pomegranate fruit 63.10%, 36.8%.

e Average Total Soluble Solid(TSS) of pomegranate fruit
15.7 °Brix, pH and ascorbic acid content was 3.5 and 11.4
mg/100 ml. respectively
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