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Abstract 

An experiment was conducted to investigate “effect of coating material on the shelf life of 

persimmon (Diospyros kaki) at post-harvest laboratory, Department of Horticulture, The 

University of Agriculture Peshawar, during 2015. The experiment was laid out in Completely 

Randomize Design (CRD), repeated three times with two factors i.e. coating material (corn oil) 

and uncoated (control) and storage intervals (0, 3,6,9,12,15 and18). Results showed that Results 

shows that corn oil increased fruit firmness (2.51Kg/cm2), TSS (20.920Brix), lowest weight loss 

(6.41%) and decay incidence (14.99%).Storage duration showed the highest weight loss (15.65 

%), decay incidence (51.6 %) and TSS (24.48 0Brix), lowest fruit firmness (1.72 kg/cm2) and 

moisture content (14.3%) was observed in fruits stored for 18 days of storage interval. On the 

basis of findings it is recommended that persimmon fruits should be treated to reduce weight 

loss, fruit decay incidence, and maintain the firmness and TSS for more than 18 days of storage 

intervals. 
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Introduction   

The persimmon (Diospyros kaki) is a 

deciduous tree that originated in China and 

very popular in the Far East, Japan, South 

Korea and China [1]. It is commercially 

grown in China, Japan, Brazil, Italy, Spain, 

USA, New Zealand, Australia, Chile, 

Georgia, Iran, Israel and South Africa [2]. 

[3] the persimmon (Diospyros kaki) is a fruit 

of Japanese origin [4] was introduced in 

NWFP of Pakistan in 1940. The tropical 

agro climatic conditions of this province are 

well suited to this fruit. The commercially 

grown variety is astringent in nature. The 

major production areas include Peshawar, 

Mardan, Malakand, Dir. and Swat fruit 

Valleys [5]. The fair source of ascorbic acid 

and sugar and the sugars are present in the 

form of glucose and fructose [4]. Besides 

this, it also contains several carotenoid and 

other pigments.  These fruits vary in size 

from 1.5 to 9cm (0.5 to 4 in) diameter and 
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come in different shapes like spherical, 

acorn or pumpkin. Persimmon (Diosypros 

kaki) is a good source of natural antioxidant, 

vitamins c, and dietary fiber which are 

probably involved in the reduction of 

degenerative human diseases [6] due to their 

anti-oxidative and free radical scavenging 

properties. The nutritional assessment of 

fruit had shown it to be good source of 

ascorbic acid, mineral, fibers and 

carotenoids [7]. Several researchers have 

reported the potential health benefits of 

persimmon due to its high antioxidant 

properties. Studies show that persimmons 

possess antitumor and multidrug resistance 

reversal properties [8], antidiabetic effects 

[9], hypochole sterolemic and antioxidant 

effects [10], and prevent the rise in plasma 

lipids [7]. As in the case in other climacteric 

fruit [11], ripening in persimmon is 

associated with a loss of firmness, changes 

in pigment content, and increase in total 

soluble solid (TSS) concentration. 

Persimmon vinegar also exhibits antitumor 

effects [12] and prevents metabolic 

disorders induced by chronic alcohol 

administration [13]. Two 

flavonolglucosides, isolated from 

persimmon have been shown to have a 

hypotensive action in rats [14]. Persimmon 

is very susceptible to physiological damage, 

particularly skin and flesh discoloration 

during storage. These injuries may be 

related to field factors and low storage 

temperature [15]. Persimmon generally has 

limited storability and a short shelf life. 

Fuyu persimmon can only be stored for 2 

months under regular air storage at 0 to2oC 

and 90% relative humidity [16] while 

Triumph persimmon stored for 4 months in 

modified atmosphere packaging (low 

density polyethylene bags)at -1oC  

maintained adequate firmness, but 

accumulation of acetaldehyde caused 

fleshed browning. Postharvest losses in 

fruits and corns range 25-40% [17]. [18] 

these losses bring low return to grower, 

processor, and traders and country also 

suffers in terms of foreign exchange 

earnings. However, the primary objective of 

research and development activities on 

postharvest handling and quality 

preservation of corns and fruits being carried 

out in the country is our national food 

security of to promote export of these high 

value commodities to other countries. In 

order to minimize these postharvest losses 

the coating techniques are used for fruits and 

corns. Different coating materials are used 

for this purpose. 

Materials and methods 

The research entitled “effect of coating 

material on the shelf life of persimmon” was 

conducted at post-harvest horticulture 

laboratory, the University of Agriculture 

Peshawar. 

Selection and harvesting of fruits  

Persimmons (Hachiya) fruits were harvested 

at mature light yellow (unripe) stage from 

newly development Research Farm, The 

University of Agriculture Peshawar KP, 

Pakistan. 

Transportation 

Persimmon fruit were carefully transported 

to post-harvest horticulture lab in wooden 

boxes.  

Cleaning and rouging 

Evaluations for physical properties were 

carried out in Horticulture Lab, The 

University of Agriculture Peshawar KPK. 

Defective fruits including wounded and 

other disorders were excluded. Fruits were 

washed with running tap water. Fruits were 

kept in storage room at ambient temperature 

(21 °C).  

Selection and analysis 

Fresh fruits were tested for their weight loss 

(g), firmness (kg/cm2) and shelf life.  

Treatment application and storage 

The fruits were coated with oil and stored 

for a period of 20 days. Coating was made 

using one coating material i.e., corn oil 
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along with control (without coating).These 

fruits were assessed three times with an 

interval of 3 days, for their weight (g), 

firmness (kg/cm2) and shelf life.  

Experimental design 

The experiment was laid in completely 

randomize Design (CRD) with two factors 

i.e. coating material (With and without Corn 

Oil) and days to intervals (0, 3, 6, 9, 12, 15 

and 18), repeated three times during the 

experiment. The following parameters were 

studied during experiment: 

Weight loss (%) 

Weight loss was measured with the help of 

digital weight balance.  Fruit weight was 

recorded and then percentage of weight loss 

was calculated according to the following 

formula: 

Fruit weight loss%= × 100 

 Fruit firmness (kgcm-2)  

Firmness was determined using 

penetrometer (Effigies, FT-011). Fruit 

surface was peeled with the help of blade, 

set the penetrometer on zero error, then 

pushing the penetrometer on the peeled 

surface, and note the reading in unit kg/cm2. 

After each three days interval, three fruits 

were randomly selected from each lot and 

their firmness was determined by pressing 

the knob of the penetrometer into the fruit. 

The average of these three was the firmness 

of the whole lot. 

TSS (0Brix) 

Total soluble solid was estimated with a 

handhold refractometer at each interval of 

storage (Zeiss, ATAGO model NAR-3T, 

Japan).  

Moisture content (%) 

Moisture content was determined by drying 

to constant weight at 60ºC in a vacuum oven 

at 10 kPa for 72 h (adaptation of method 

934.06 AOAC, 2000). The percentage of the 

moisture content was calculated according 

to the formula. 

Moisture content (%) = × 100 

Table 1. Fruits deacy, TSS, Firmness, Weight loss and moisture contents affected by 

storage intervals and coating materials. 

   Parameters  

Coating Friut decay 

(%) 

TSS (0Brix) Firmness Weight loss 

(%) 

Moisture 

content 

Corn Oil 14.9 b 20.9 a 2.5 a 6.4 b 18.2 a 

Control 25.8 a 20.4 b 2.4 b 7.3 a 17.3 b 

LSD(0.05) 0.44 0.44 0.34 1.17 0.69 

Storage interval (Days)    

0 0 g 16.8 f 3.3 a 0 f 22.4 a 

3 4.8 f 18 e 3 a 1.3 e 21.4 a 

6 7.3 e 18.9 d 2.8 a 4.1 e 19.8 b 

9 16.5 d 20.3 c 2.6 ab 6.1 d 18.4 b 

12 25.3c 22.4 b 2.4 ab 8.1 c 16 c 

15 37.4 b 23.7 a 2.1 b 12.7 a 14.3 d 

18 57.6 a 24.4 a 1.3 c 15.6 b 12.2 e 

LSD(0.05) 0.62 0.87 0.5 1.65 0.98 

Interaction     

LSD(0.05) ns ns ns ns ns 
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Decay incidence (%) 

Decay percentage find out on the following 

formula: 

Decay incidence (%) =   × 100 

Results  

The fruits coated with corn oil showed that 

maximum fruit firmness (2.51Kg/cm2), TSS 

(20.920Brix),lowest weight loss (6.41%) and 

decay incidence (14.99%).Whereas the 

minimum fruit firmness (2.46kg/cm2) and 

TSS (20.410Brix), maximum weight loss 

(7.31%) and decay incidence (25.89%) was 

observed in uncoated (control) Fruits. In 

case of storage duration maximum weight 

loss (15.65%), decay incidence (51.6%), 

TSS (24.480Brix), minimum fruit firmness 

(1.72kg/cm2) and moisture content (14.3%) 

was observed in fruits stored for 18 days of 

storage interval. While the lowest weight 

loss (1.35%), decay incidence (4.83%), TSS 

(18.060Brix), highest firmness (3.03Kg/cm2) 

and moisture content (21.45%) was 

observed at 3days of storage intervals. 

Discussion 

Antifungal appearance [12] and 

antimicrobial activities higher when the 

respiration is higher and loss of sugar [13]. 

During the storage duration fruits decay 

reduces in initial days of fresh commodities 

and having all the physiological attributes 

are more in the fruits. Disruption and death 

of the microbial cells decay of fruits faster 

[14]. [15] found that, chinitin contents of 

cell wall reduce loss of fruits from fungal 

infection. Similar studied were observed by 

[16, 17] that pathogenic microorganisms 

were restricted when mango fruits were 

coated.. The storage life of persimmon fruits 

might be increased if the fruits are higher in 

calcium concentration in the plants storage 

life increase after removing from plants and 

store for later use. Loss of water from the 

surface of fruits, cell wall degradation, rapid 

respiration and ethylene concentration 

results to weight loss of fruits [17]. Storage 

of persimmon fruits period increase with 

increased in Cumulative Physiological Loss 

in Weight (CPLW). It might be due to 

increase in ethylene, respiration and loss of 

moisture from the surface of fruits cause 

significant loss in fruit weight of 

persimmon. Weight loss decrease regularly 

having direct effect on moisture content. 

Increase in weight loss, reduced metabolic 

activity and moisture loss from skin of the 

fruits [18]. Moisture levels totally depend on 

storage temperature and water pressure 

gradient between the fruit tissue and the 

surrounding atmosphere [19]. Softening of 

the fruits, loss of color, physiological 

changes, ethylene production and ripening 

process the fruits cause firmness [20]. 

Degree of methylation varied firmness from 

green and rife fruits mainly due to protein 

polymers [21], calcium which maintain 

adjacent chains bonded among themselves, 

also glycoside chains interconnected among 

themselves by phenolic compounds [22]. 

Hydrolytic enzyme activation due to 

ripening increased firmness that promotes 

intense solubilization of pectin present in the 

cell wall, mainly pectin methyl esterase 

(PME) and polygalacuronases (PG). High 

esterase activities in the cell wall of 

persimmon kernel suggest that rapid 

decrease in firmness [23-24]. It might be due 

to in the initial stages firmness more and 

ripening increase with decrease the firmness 

of persimmon fruit if storage time increased. 

Conclusions and recommendation 

Corn oil significantly affected all the studied 

parameters. Hence, it is recommended that 

corn oil increased the storage life of 

persimmon fruits. 
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