The Pharma Innovation Journal 2023; 12(8): 2066-2070

www. ThePharmaJournal.com

The Pharma Innovation

ISSN (E): 2277-7695

ISSN (P): 2349-8242

NAAS Rating: 5.23

TPI 2023; 12(8): 2066-2070
© 2023 TPI
www.thepharmajournal.com
Received: 13-06-2023
Accepted: 16-07-2023

Preethika Murali

Food Technology and Nutrition,
School of Agriculture, Lovely
Professional University,
Phagwara, Punjab, India

Corresponding Author:
Preethika Murali

Food Technology and Nutrition,
School of Agriculture, Lovely
Professional University,
Phagwara, Punjab, India

Physicochemical and nutritional composition of
persimmon (Diospyros kaki) fruits

Preethika Murali

Abstract

The commercial persimmon fruit (Diospyros kaki) is known as Japani phal and is a member of the
Verbenaceae family. The current study was conducted with the aim to analyze the various physico-
chemical characteristics of persimmon fruit. The physical qualities (fruit weight, fruit length and width,
calyx weight, peel weight, edible portion, number of seeds, volume, density and firmness) of persimmon
fruits and chemical qualities (ash, vitamin C, moisture, pH, acidity, TSS) were investigated in this study.
The average fruit mass as 152.52 g, the length as 49.54 mm, the width as 69.40 mm, carotenoids as 28.76
9/100 g, total flavonoids as 9.74 mg/100 g, and total phenolics as 9.92 mg/100 g were recorded for
persimmon fruits. Beside this fruit also contain high moisture content (81.3%), high TSS (23 ° Brix),
ascorbic acid (30.83 mg/100 g), high antioxidant activity (75.4 %) and total sugars (13.3%) beside low
content of fat (0.5%).
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Introduction
The commercial persimmon fruit, Diospyros kaki, is a member of the Ebenaceae family with
the popular name Japanese phal or food of the God (Nissan and Nambour, 2011) [4],
Diospyros is a plant genus native to Asia, particularly China, and it has been reported to have
been grown for years after Christ. (Martinez and Calvo, 2012) [*31, The trees range in size from
small to medium, with massive Fruits begin greenish, but as they grow, chlorophyll is lost, and
carotenoids alter the color from yellow to orange. The color of the peel and the consistency of
the pulp define the crop's ripening stage (Salvador et al., 2006) [*7],
Additional species in this genus include Diospyros virginiana, sometimes known as the
American persimmon and widespread throughout North America. It is occasionally cultivated
for its fruits or as an adornment, however Diospyros lotus is widely cultivated in the Middle
East (Woolf A, 2011) 2. The Diospyros oleifera species is another native African plant
(Sharma et al., 2021) [*8l. The cultivars of the persimmon fruit are divided into groups based
on how well they respond to flower pollination, color change, fruit astringency persistence and
pulp. Based on the astringency persimmon is divided into astringent cultivars (Hachiya,
Tonewase, Rojo Brillante, Giboshi, Kaki Tipo, Aizumishirazu A, Gimbo) and (O'Gosho, Hana
Fuyu, and Jiro) non- astringent cultivars (Novillo et al., 2015) [,
Persimmon is a valuable fruit that provides protein, fiber, minerals, vitamin sources, phenolic
compounds, carbohydrates and carotenoid (Veberic et al., 2010; Del Bubba et al., 2009) [ 23],
The persimmon fruits contains sugars in comprise 90% glucose and10% fructose, with amin or
amount of saccharose (Baltacioglue and Artik, 2001) @, Except for Na, persimmons have a
higher concentration of minerals in their skin (Mn, K, Zn, Mg, Fe, Cu, and Ca) than in the pulp
(Gorinstein et al., 2001) 9. The number of tannin cells in persimmon fruit, as well as
variability in their form and metabolism, resulted in four unique categories, notably pollination
variant astringent (PVA), pollination constant astringent (PCA), pollination variant non-
astringent (PVNA)and pollination constant non-astringent (PCNA) (Sugiura, 1983; Woolf,
2011) [0 22 Astringent cultivars have more tannin cells and non-astringent cultivars
have smaller tannin cells (Itoo, 1986) (161,
Persimmon fruit contains high levels of carotenoids, tannins, polyphenols, ascorbic acid, and
sugars, indicating that it has several health benefits. Flavonoids (condensed tannins and
catechins) and vitamin C are also abundant in persimmon. The major antioxidants contained in
persimmons include phenolic compounds, vitamin C, and carotenoids, which may inhibit free
radicals from causing damage and aid in the prevention of antimutagenic and anti-carcinogenic
disorders (Suzuki et al., 2005) 241,
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Persimmon could be made into value-added commodities to
increase its shelf life, such as persimmon pulp (Sharma et al.,
2021) 181 ready-to-serve persimmon beverages (Gautam et
al., 2020) 1 ice cream (Karaman et al., 2014) 04, and
vinegar (Hidalgo et al., 2010) 'Y, The determination of the
fruit's physicochemical qualities may play a significant part in
the development of various food products.

Materials and Methods

The matured persimmon fruits of astringent variety were
procured Delhi. Equipment needed for physical and chemical
analysis, such as a digital pH metre, weighing scale,
pollination constant astringent (PCA), drying oven,
refractometer, etc., was made available by Lovely
Professional University's Department Lab Store of Food
Technology and Nutrition in Phagwara. The investigation
sought to assess several quality aspects of persimmon fruits,
including their physical and chemical content. To achieve
accurate and dependable findings, the physio-chemical
properties were assessed using the Association of Official
Analytical Chemists (AOAC) methodologies (2000) ™ which
are listed below.

Physical characteristics

The matured persimmon fruits were analyzed for different
physical parameters like fruit colour, weight, length, width,
calyx weight, peel weight, edible portion, number of seeds,
volume, density and firmness etc.

Colour
Visual observation was used to record the colour of
persimmon fruit.

Length and width

A digital vernier calliper was used to measure the length and
width of randomly selected persimmon fruits, and the average
length and width were stated in millimeters (mm).

Weight

Astringent persimmon fruits were weighed using an electronic
weighing scale. The average weight of 10 fruits was
determined and represented in grams (g).

Number of seeds
The seeds of ten persimmon fruits were removed and counted
manually
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Firmness

The firmness of ten persimmon fruits were measured using
penetrometer. Average firmness were calculated and
expressed as kg/m?2,

Volume
The volume of the fruit was measured using the water
displacement technique (WDM) and reported in millilitres

(ml).

Chemical characteristics

TSS, moisture, pH, reducing sugar, ascorbic acid
concentration, non-reducing sugar, fat, total phenols, crude
fibre, total sugar, total flavonoids, catotene, and antioxidants
were assessed in ripened persimmon fruit for chemical
characteristics.

Estimation of moisture content

2 g of sample was weighed and was dried in an oven at 105
°C for 4-5 hours. After cooling it was weighed again and
again until a steady weight was found. The consequent weight
loss was calculated as moisture content (AOAC, 2000) i1,

Loss in weight of sample after drying
% Moisture = x 100
Weight of sample taken

Estimation of pH

A digital pH metre (CRISON Instrument) was used to
determine the pH of the fruit. After calibrating the pH metre
with pH 4, 7, and 9 reference buffers, the sample was read.

Total soluble solids (TSS)

A drop of crushed fruit pulp was put on the prism of a digital
refractometer to estimate the total soluble solids, and TSS was
expressed in °Brix.

Estimation of titratable acidity

The technique described by (AOAC, 2000) [ was used to
measure titratable acidity. Titratable acidity was evaluated by
titrating a known volume of sample against a 0.1 N NaOH
standard solution with phenolphthalein as an indicator. The
percent titratable acidity in terms of anhydrous citric acid was
calculated using the formula below.

Titre value (X) x N of alkali x Equivalent weight of acid x volume made up

Acidity (%) =

x 100

wt of the sample x aliquot taken for estimation x 100

Crude fibre

Moisture and fat-free samples of 3 to 5 grams were carefully
measured and placed in a beaker. Next, 200 ml of boiling
0.25N (1.25 W/V) H2S04 (sulfuric acid) was added to the
beaker. The mixture was then boiled for a duration of 30
minutes, ensuring the volume remained constant by
periodically adding water. After filtering the mixture through
filter paper, the leftover residue was extensively rinsed with
hot water to eliminate any traces of acid. After returning the
material, 200 ml of boiling 0.313N NaOH (sodium hydroxide)
solution was addedthe same beaker. After another 30 minutes
of boiling, the resulting substance was washed with hot water
until it was completely alkali-free. The washing process was

then repeated with alcohol. Finally, the mixture was put to a
crucible and dried overnight at a temperature of 80-100 °C.
After cooling, the crucible with its contents was weighed
again. The weight difference between the original and final
readings represented the amount of crude fibre, as determined
by the AOAC, 2000 M method.

Reducing sugar

Lane and Eynon's volumetric approach were used to calculate
the reducing sugar in the sample (AOAC, 2000) M. The
percentage of reducing sugars contained in the sample was
then determined and expressed.
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Total sugars

By putting 50 mL of clear filtrate in a 100 mL beaker, the
estimate was produced. This filtrate was treated with 5 mL of
strong hydrochloric acid. The mixture-containing beaker was
placed in a water bath for 30 minutes to allow hydrolysis to
begin. After hydrolysis, any excess HCI present in the
sample was neutralized by adding sodium carbonate to the
liquid. The entire mixture was then put into a volumetric
flask, then a sufficient quantity of distilled water was added in
order to fill the container to capacity. The volumetric flask
solution was titrated with 5 ml of Fehling A and Fehling B
solutions. Methylene blue was employed as an indicator to
help identify the titration's endpoint, which is characterised by
a brick-red precipitate, then the total sugars percentage was
computed (AOAC, 2000) [,

Non-reducing sugars
By eliminating reducing sugar from total sugars and
multiplying by 0.95, the amount of non-reducing sugar in the
product was estimated.

Ascorbic acid

Titration with 2, 6-dichlorophenol indophenol dye and oxalic
acid was used to determine the ascorbic acid level in the
sample, as detailed in the technique revealed by the AOAC,
2000 M,

Titre x Dye factor x volume made up
Ascorbic acid (mg/100 g) = x 100
Aliquot of extract taken for estimation x vol. of sample

0.5

Dye factor =
Titre value of standard ascorbic acid

Estimation of carotenoids

In acetone, 3g of material was macerated and filtered.
Acetone was purified till it was colorless. In the separating
funnel, the filtrate was mixed with 10-15 mL of eluent and 5
mL of 5% sodium sulphate. The colouless layer was
discarded, while the colored layer was collected in a beaker
and its absorbance at 452 nm was measured. The
concentration of carotenoids in the sample was estimated and
reported in milligrams /100 gram.

Absorbance at 452 nm x V ml x10*

Carotenoids (ng/100 g) =
2592x sample weight (g)

Antioxidant activity

DPPH (2, 2-diphenyl-1-picrylhydrazyl) was used as a free
radical source for the estimation of antioxidant activity (free
radical scavenging activity) (Brand-Williams et al. 1995) [,
The absorbance was measured at 515 nm after 30 minutes
using 3.9 ml of 6x10 mol/L DPPH in methanol and 0.1 ml of
sample extract. As a control, methanol was used. The
antioxidant activity was determined using the following
equation.
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Total phenols content

The estimation of total phenols in sample was carried out
using Folin-Ciocalteu procedure (Singleton and Rossi (1965)
1291, The procedure involves developing a standard curve with
gallic acid standards and measuring absorbance in a
colorimeter at 765 nm against a water blank. Total phenols in
the sample were measured using a concurrently created
standard curve with gallic acid as the standard, and the
findings were graphed and calculated as mg/100 g.

Total Flavonoid content

The extracts' total flavonoid concentration was determined
using an aluminium chloride colorimetric test, and the
absorbance at 510 nm was measured using a
spectrophotometer. The overall flavonoid content of the
extracts was expressed as quercetin equivalents, allowing
flavonoids in the samples to be measured based on their
reactivity to the quercetin standard curve. Using a linear
equation based on the standard calibration curve, the total

flavonoid content was estimated as mg QE/g (AOAC, 2000)
[

Tannin

A 100 ml volumetric flask holding 75 ml of water was filled
with 0 to 10 ml of standard tannic acid solution. The flask was
filled with 5 ml of Follin Densis reagent and 10 ml of sodium
carbonate, and the volume was expanded to 100 ml with
distilled water, mixed well, and the absorbance at 760 nm was
measured.5 g of material was boiled in 400 ml of distilled
water before being transferred to a volumetric flask of 500 ml
and filtered. In a 100 mL volumetric flask containing 75 mL
of water, 10 mL of filtrate was added. The flask was filled
with 5 ml of Follin Densis reagent and 10 ml of sodium
carbonate, the volume was increased to 100ml with distilled
water, and the absorbance was measured. The total amount of
tannin in the sample was measured using a standard curve
built concurrently using tannic acid as the standard, and the
results were shown graphically as mg/100 g.

Result and Discussion

Physical characteristics of persimmon fruit

During the study of persimmon fruit, physical features such as
fruit colour, length, width, fruit weight, calyx weight, edible
portion, density, number of seeds, peel weight, volume, and
the firmness are examined. The colour of persimmon fruit
varies according to variety, ranging from yellow to orange to
deep crimson. (Ebert and Gross, 1985; Woolf, 2011; Yuan et
al., 2006) [8 22241 The data evaluation found that the average
weight of 10 randomly picked fruits is of 152.52 g and a
length of 49.54 mm. These measurements are nearly identical
to the findings of Celik and Ercisli (2008) . The calyx, peel
and edible weight were reported to be2.19, 20.90 and 129.34
g. The number of fruits were about 7-8. The fruit firmness
was found to be 5.06 (kg/m?). The result obtained are similar
to the results of Novillo et al. (2016) 1%
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Table 1: Physical characteristics of ripe persimmon fruit

Sr. No Characteristics Values
1 Fruit color Yellow to Orange
2 Weight (g) 152.52+13.4
3 Length (mm) 49.54+0.50
4 Width (mm) 69.40+1.40
5 Calyx weight (g) 2.19+0.20
6 Peel weight (g) 20.90+1.30
7 Edible portion (g) 129.34+7.6
8 Number of seeds 7108
9 Volume (ml) 147.80+7.0
10 Density (kg/ m®) 1.03+0.05
11 Firmness (kg/m?) 5.06+1.50

Chemical characteristics of persimmon fruit

The table 2 lists many chemical properties of persimmon,
such as moisture content, TSS, titrable acidity, pH, ascorbic
acid, protein, ash, total sugar, reducing sugar, TPC, non-
reducing sugar, antioxidant activity, TFC, and tannin content.
The data show that the moisture content is 81.30%, and the
values are consistent with the results of Celik and Ercisli
(2008) B results. The value recorded for TSS content in fruit
was 23.00° Brix, titratable acidity was 0.14% and pH with
5.96. According to the data, total sugars in ripened fruits were
13.3%, while reducing sugars accounted for roughly 10.40%
and carbohydrates were 17.30%. The value for ascorbic acid
was determined to be 30.83 mg/100 g. The results are nearly
identical to Celik and Ercisli (2008) !, Sharma et al. (2021)
(18], The carotene in present study was recorded 28.76 pg/100
g. The fiber content noticed in fruits was 0.04 %, protein was
0.80% and fat was about 0.50%. The ash content was
recorded as 0.03%, the analysis of fruits for total phenol
showed 9.92 mg/100 g and total flavonoid showed 9.74
mg/100 g respectively. The antioxidant activity was noted
around 75%. The values recorded for tannin was 3.9 mg/100
g.These findings were consistent with those reported by
Sharma et al. (2021) (81, Chen et al. (2016) [®! and Butt et al.
(2015) ™,

Table 2: Chemical characteristics of ripe persimmon fruit

Sr. No Parameters Values
1 Moisture (%) 81.3+0.5
2 TSS (° Brix) 2340.8
3 Titratable acidity (%) 0.14+0.008
4 Total sugar (%) 13.3+0.04
5 Reducing sugar (%) 10.39+0.005
6 Ascorbic acid (mg/100 g) 30.83+0.24
7 Carotenoids (pg/100 g) 28.76+0.15
8 Fiber (%) 0.04+0.01
9 Ash (%) 0.036+0.05
10 Total phenols (mg/100 g) 9.92+0.02
11 pH 5.96+0.03
12 Antioxidant activity (%) 75.4+0.57
13 Total flavonoids (mg/100 g) 9.74+0.01
14 Tannin (mg/100 g) 3.90+0.05
15 Protein (%) 0.80+0.011
16 Fat (%) 0.50+0.05
17 Carbohydrates (%) 17.3+0.16

Conclusion

Furthermore, persimmon fruit is a good source of several
nutrients and bioactive substances. Persimmon’s physical
qualities (fruit weight, calyx weight, length, width, peel
weight, number of seeds, volume, density, edible portion, and
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firmness) and chemical characteristics (TSS, pH, ash, protein,
moisture content, reducing sugar, ascorbic acid, total sugar,
titratable acidity, non-reducing sugar, TPC, antioxidant
activity, TFC, carotenoids and tannin content) have been
documented in this research. The average fruit mass was
152.52 g, the length was 49.54 mm, the width was 69.40 mm,
the carotenoids were 28.76 g/100 g, the TFC was 9.74 mg/100
g, the TPC was 9.92 mg/100 g, and the TPC was 30.83
mg/100 g. For ascorbic acid. This study conclude that
persimmon fruit contains high levels of carotenoids, tannins,
polyphenols, ascorbic acid, and sugars. The study's overall
conclusion emphasizes the significance of persimmon fruit as
a possible nutrient-rich food with an array of health benefits.
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