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Introduction

Apricot (Prunusarmeniaca L.) belongs to family 
Rosaceae. It plays a vital part in preservation of 

public well-being as it contains lycopene and carotene 
pigments which protect the heart and senses as well 
as sickness struggling properties of roughage that 
avoids gastrointestinal conditions, diverculosis and 
have antiseptic, emetic, antipyretic and ophthalmic 

properties (Haydar et al., 2007). Apricot is climacteric 
fruit, the maturing progression synchronized by 
ethane and short hotness, and altered atmospheric 
storing is generally used to prevent fruit decline and to 
prolong post-harvest life. Though, some physiological 
disorders can be developed which contain steady and 
juiceless epidermis and inner searing after two to three 
weeks of storing at 1-4 oC (De Martino et al., 2002). 
In Pakistan the total area under apricot cultivation 
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was 42000 hectares and the annual production was 
32000 tons during the year 2022 (FAOSTAT 2022).

Apricot contains (Per 100 g) eatable part 94%, glucose 
2.1g, sucrose 4.1g, sorbitol 0.6g, fructose 0.1g, fibre 
3.0g, fat 0.1g, vitamins 16mg, sodium 3mg, potassium 
320mg, protein 0.7g and water 85.6g (Wills, 1987). 
Apricots fruit can be used as a fresh, dried and 
processed commodity. It has been found beneficial 
for human health and enriched with various nutrients 
required by the human body. Mechanical injury is 
the one of the most important factors in postharvest 
losses in terms of both quantity and quality (Kader, 
2002). Nowadays, farmers are trying to harvest 
their fruit earlier to avoid and diminish the bruising 
impact. In addition, the speedy processes are used for 
handling in order to have maximum fragrance and 
aroma before and during distribution (Botondi et al., 
2003).

Postharvest storage can to distress phenolic contents 
level and antioxidants capability in produces (Holcroft 
and Kader, 1999). Edible layers and coverings also are 
used to aid the fruit and vegetable conservation as 
they offer a restricted hurdle to dampness, oxygen and 
carbon dioxide; Similarly, they may recover manual 
management characters, carry essences, escaping 
volatile damage and also add to the assembly of 
fragrances and odor volatiles (Olivas and Barbosa 
Canovas, 2005).

Fruit coat, a technique used to deferment maturing 
and extend the storing lifecycle of a product (Ghaouth 
et al., 1991). Edible coat is modest, environment 
responsive and reasonably cheap knowledge which 
can deferment the maturing of climacteric fruit, 
retard colour variations in non-climacteric fruit, 
decrease loss of water, decrease deterioration and 
mend appearances (Donhowe and Fennema, 1994). 
Edible coatings have numerous benefits in contrast 
with other methods, never the less simply when, the 
layered produces are kept at suitable temperature, that 
depends on the product. They act as moisture and gas 
barrier of the commodity and efficiently prolong the 
shelf lifetime of the commodity (Sehat, 2012).

Horticultural crops have offered huge potential to 
enhance profit-cost ratio followed by nutritional 
standard as well as to boost up the biological 
production (Khalid et al., 2022). Food safety could be 
kept at best if post-harvest losses have been controlled 

once. Post-harvest losses have been seen a big issue in 
poor countries where they do not have any modest 
technology to avoid them. It is al long-term process 
to boost up the supply chain of food by minimizing 
the natural resources dependence through enhancing 
the livelihood and making food security (Khalid et al., 
2022). Apricot harvesting at their young age could 
lead us towards to preserve the fruit for long time. 
Currently, the techniques including edible coating 
have been using to preserve fruits and vegetables 
throughout the world (Algarni et al., 2022).

The objective of the research work was to extend 
the storage life of apricot fruit with minimum losses 
after harvesting and to evaluate the effectiveness of 
different edible coatings on physico-chemical and 
sensory quality attributes of apricot fruit during 
storage.

Materials and Methods

This analytical work was conducted in postgraduate 
food technology laboratory, Department of 
Food Science and Technology, The University of 
Agriculture, Peshawar and at Food Technology 
Section, Pakistan Council of Scientific and Industrial 
Research (PCSIR), Peshawar.

Selection of fruits
Apricot fruits of large and uniform size, good physical 
shape and colour, free from diseases were preferred 
and selected. The pre-cooled fruits were then kept 
under the shade and brought to the Food Technology 
Laboratory in card board crates lined with soft paper.

Preparation of sample
Apricot fruits were divided into different lots 
symbolically expressed as Control, SA1, SA2, MC1, 
MC2, P1, P2, BW1, BW2, CC1 and CC2. Each lot was 
treated separately according to the plan of the study, as 
shown below. The fruits were stored at 5±1°C with 85–
90% relative humidity during the period of analysis. 
The data regarding various parameters were recorded at 
an interval of 7 days for a period of 28 days.

Plan of study
Effect of different edible coatings on postharvest 
quality of apricot fruit during storage
Control = Apricot fruit without any treatment (control)
SA1 = Apricot fruit with 1 % sodium alginate treatment
SA2 = Apricot fruit with 2 % sodium alginate treatment 
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MC1= Apricot fruit with 1 % methyl cellulose treatment
MC2= Apricot fruit with 2 % methyl cellulose treatment
P1 = Apricot fruit with 1 % pectin treatment 
P2 = Apricot fruit with 2 % pectin treatment
BW1 = Apricot fruit with 1 % bees wax treatment
BW2 = Apricot fruit with 2 % bees wax treatment
CC1 = Apricot fruit with 1 % calcium chloride treatment
CC2 = Apricot fruit with 2 % calcium chloride treatment

Chemical analysis
Ascorbic acid was determined by direct calorimetric 
method using 2, 6-dichlorophenol indophenols as 
decolorizing agent by ascorbic acid in sample extract 
and in standard ascorbic acid solution as described in 
(AOAC, 2019). Acidity was determined by standard 
method of AOAC (2019). Standard method of 
AOAC (2019) was used for the determination of pH. 
Reducing and non-reducing sugars were determined 
by Lane Eynon method as described. Total soluble 
solids were determined by using Abbe refractometer 
as described in (AOAC, 2019). Moisture content 
of apricot fruits was determined using the standard 
method. The percent weight loss, of three replicates of 
each treatment were evaluated on day 0 and at 7 days 
intervals till the end of the experiment by using the 
following formula: 

Sugar acid ratio was measured by using the given 
equation:

TSS/Acid = Total sugar/ Titratable acidity

Total phenolic compounds in apricot fruits were 
determined with the Folin-Ciocalteu method as 
described by (Pattanayak et al., 2012). The chilling 
injury index was assessed on a 4-point hedonic 
scale in each fruit based on the percentage of the 
fruit surface affected by CI symptoms (browning 
and pitting, dehydration): 0 indicates no damage; 1 
indicates 1 to 25% damaged area; 2 indicates 26 to 
50% damaged area; 3 indicates > 51% damaged area. 
CI = (value of hedonic scale) x (number of fruit with 
corresponding scale number)/4 x total number of 
fruit in the sample (Sayyari et al., 2009). Fruit was 
considered unacceptable for the consumer if it had CI 
indices of 1 or higher. The loss in weight percentage 
was periodically calculated on an initial weight 
basis. The number of decayed fruit was periodically 

recorded and expressed as a percentage from the total 
fruit number. Decay (%) was measured by using the 
method (Tarabih et al., 2012).

Sensory evaluation
Sensory evaluation was carried out by using 9 points 
Hedonic Scale as described by (Larmond, 1977). A 
panel of 10 judges was selected that grade the colour, 
flavour, texture and overall acceptability of the samples 
by scoring the samples on a scale from 1-9, with 1 
representing extremely disliked and 9 extremely liked. 

Statistical analysis
All the data regarding different parameters was 
statistically analyzed using a completely randomized 
design (CRD) through Statistix 8.1 software. Means 
were separated by LSD test at 5% level of significance 
as reported by (Steel et al., 1997).

Results and Discussion

Chemical analysis
The results disclosed that total soluble solids were 
significantly affected by different concentrations 
of edible coating treatments. The calculated mean 
values showed that maximum of total soluble solids 
was recorded for Control and minimum value for 
total soluble solids was observed in treatment BW2. 
There was a gradual increase in total soluble solids 
from 11.05 to 13.00 (Figure 1). These results are in 
agreement with previous observations of (Ishaq et al., 
2009; Antunes et al., 2006).

Figure 1: Effect of various edible coatings on TSS of apricot fruit. 
Values followed by different letters are significantly (p <0.05) 
different from each other.
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The statistical analysis indicated that both the 
treatments and storage interval had a significant 
effect on pH of all the samples. The mean pH values 
of all the samples increased from 3.71 to 4.25 during 
storage. Highest mean value for pH was observed in 
Control while the lowest value of pH was observed in 
treatment BW2 (Figure 2). Similar trends for effect of 
edible gum based coating on pH of peach fruit were 
reported by (Ali et al., 2011; Maftoonazad et al., 2006).

Figure 2: Effect of various edible coatings on pH of apricot fruit. 
Values followed by different letters are significantly (p <0.05) 
different from each other.

Acidity of the samples gradually decreased during 
storage period. The mean values decreased from 0.76 
to 0.57. The highest mean value for percent acidity 
was observed in BW2followed byBW1while the lowest 
value for percent acidity was observed in control 
(Figure 3). It is also believed that edible coatings 
reduce the respiration rate and delay the consumptions 
of organic acids which might results in decrease of 
percent acidity during storage (El-Anany et al., 2009). 
Similar explanations have also been found by (Ishaq et 
al., 2009) that during storage times calcium chloride 
maintained higher acidity values in apricot.

Figure 3: Effect of various edible coatings on acidity of apricot 
fruit. Values followed by different letters are significantly (p <0.05) 
different from each other.

The data showed that different treatments and storage 
intervals had a significant effect on ascorbic acid 
content of different samples. Treatment BW2 showed 
the highest mean value for ascorbic acid while the 
lowest mean value for ascorbic acid was observed 
in treatment Control. The results also showed that 
ascorbic acid content (mg/100g) was significantly 
affected by storage period. The maximum mean value 
for ascorbic acid was (9.67 mg/100g) recorded initially 
while the lowest mean value recorded for ascorbic acid 
was (6.13 mg/100g) at 28th day of storage (Figure 4). 
This research outcomes are in line with earlier reports 
that vitamin C decreased in fruits due to oxidation, 
respiration process (Ghasemnezad et al., 2010; Abbasi 
et al., 2011) during cold storage.

Figure 4: Effect of various edible coatings on ascorbic acid of apricot 
fruit. Values followed by different letters are significantly (p <0.05) 
different from each other.

Figure 5: Effect of various edible coatings on reducing sugar of 
apricot fruit. Values followed by different letters are significantly (p 
<0.05) different from each other.

Results showed that reducing sugars increased from 
1.43 to 2.76 during storage period. The calculated 
mean values showed that maximum reducing sugar 
was recorded for T1and minimum value for reducing 
sugar was observed in treatment BW2 (Figure 5). 
These outcomes are also confirmed by (Ali et al., 2011) 
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who reported that reducing sugars increased with 
the storage period in apricot fruits up to optimum 
maturity. Similar trends were also reported by (Tareen 
et al., 2012) in peach fruit during storage.

The non-reducing sugars decreased in all the samples 
during storage. Highest mean value for non-reducing 
sugar was observed in BW2 while the lowest mean 
value of non-reducing sugar was observed in treatment 
Control. The maximum mean value of non-reducing 
sugar (5.66) was observed at 0 day of storage while 
the minimum mean value for non-reducing sugar 
was noted (4.81) at 28 days of storage (Figure 6). 
The outcomes of this research work are in agreement 
with the findings of ( Jan et al., 2012) who observed 
an increase in reducing sugar and a decline in non-
reducing sugar during extended storage duration.

Figure 6: Effect of various edible coatings on non-reducing sugar of 
apricot fruit. Values followed by different letters are significantly (p 
<0.05) different from each other.

Figure 7: Effect of various edible coatings on moisture content of 
apricot fruit. Values followed by different letters are significantly (p 
<0.05) different from each other.

The moisture content decreased in all the samples 
during storage. Highest mean value for moisture 
content was observed in BW2 while the lowest mean 
value of moisture content was observed in treatment 

Control. The maximum mean value of moisture 
content (85.92) was observed at 0 day of storage 
while the minimum mean value for moisture content 
was noted (76.45) at 28 days of storage (Figure 7). 
The outcomes of this research work are in agreement 
with the findings of (Sartaj et al., 2011) who observed 
a decline in moisture content during extended storage 
duration.
 
Results showed that maximum total phenols were 
recorded for BW2 (80.80) and minimum value for 
total phenols was observed in treatment Control 
(78.66) (Figure 8). These outcomes are also confirmed 
by (Gil et al., 2006) who also observed an increase in 
fruits and vegetables during storage.

Figure 8: Effect of various edible coatings on total phenols of apricot 
fruit. Values followed by different letters are significantly (p <0.05) 
different from each other.

Figure 9: Effect of various edible coatings on decay index of apricot 
fruit. Values followed by different letters are significantly (p <0.05) 
different from each other.

The decay index increased in all the samples during 
storage. Highest mean value for decay index was 
observed in control while the lowest mean value of 
decay index was observed in treatment BW2 (Figure 
9). The trends of decay index are in agreement with 
the results of (Hernandez et al., 2005) for the effect 
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of edible coatings and storage on strawberry, cut pears 
and plum, respectively.

The results disclosed that sugar acid ratio was 
significantly affected by different concentrations of 
edible coating treatments. The calculated mean values 
showed that maximum sugar acid ratio was recorded 
for T1and minimum value for sugar acid was observed 
in treatment BW2. There was a gradual increase in 
sugar acid ratio from 14.88 to 20.96 (Figure 10). These 
research findings are in comparison with the previous 
studies of (Khalil et al., 2012) who mentioned an 
increase in the sugar acid ratio in the peach fruits. 

Figure 10: Effect of various edible coatings on sugar acid ratio of 
apricot fruit. Values followed by different letters are significantly (p 
<0.05) different from each other.

Figure 11: Effect of various edible coatings on weight loss of apricot 
fruit. Values followed by different letters are significantly (p <0.05) 
different from each other.

The statistical analysis indicated that both the 
treatments and storage interval had a significant effect 
on weight loss of all the samples. The mean weight 
loss values of all the samples increased from 0.0 to 
5.85 during storage. Highest mean value for weight 
loss was observed in control while the lowest value of 
weight loss was observed in treatment BW2 (Figure 
11). Similar results were reported by (Zapata et al., 

2008) for the effect of edible coatings and plasticizer 
incorporated in edible coatings on weight loss of 
tomatoes and strawberries, respectively.

Results showed that chilling injury increased from 0.0 
to 19.41 during storage period. The calculated mean 
values showed that maximum chilling injury was 
recorded for control and minimum value for chilling 
injury was observed in treatment BW2 (Figure 12). 
Similar findings have also been reported by (Yan et 
al., 2012).

Figure 12: Effect of various edible coatings on chilling injury of 
apricot fruit. Values followed by different letters are significantly (p 
<0.05) different from each other.

Figure 13: Effect of various edible coatings on overall acceptability 
of apricot fruit. Values followed by different letters are significantly (p 
<0.05) different from each other.

Sensory evaluation
The analysis of the data showed treatments and 
storage period had a significant effect on overall 
acceptability (obtained from color, flavor and texture) 
of apricot fruit. The mean score of judges decreased 
from 7.62 to 3.27. Highest mean score of judges for 
overall acceptability was observed in sample BW2 
while the lowest score for overall acceptability was 
observed in treatment control (Figure 13). The results 
are also in line with the previous work of Ishaq et al. 
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(2009), who reported a decrease in sensory score with 
ripening and storage of apricot fruits.

Table 1: Standard deviation of apricot studied 
parameters.
S. No Parameter Standard deviation
1 Total soluble solids 2.214
2 pH 0.699
3 Acidity 0.219
4 Ascorbic acid 4.157
5 Reducing sugar 1.626
6 Non reducing sugar 1.061
7 Moisture content 10.793
8 Total phenols 26.692
9 Decay index 39.620
10 Sugar acid ratio 6.987
11 Weight loss 6.498
12 Chilling injury 22.411
13 Overall acceptability 4.899

Conclusions and Recommendations

The research study confirmed the effectiveness of 
edible coatings sodium alginate, methyl cellulose, 
pectin, bees wax and calcium chloride. The treated 
fruits retained higher quality than untreated ones. 
Fruits coated with edible coatings had minimum 
moisture loss, slow increase in TSS, pH, sugar acid 
ratio, reducing sugar, and retained maximum percent 
acidity, ascorbic acid, and firmness and total phenols 
as compared to uncoated ones. 

As a result of edible coatings, the fruit sampleBW2 
(2% bees wax) showed lower microbial load, decay 
index, chilling injury and higher sensory attributes 
during cold storage.
•	 Impact of edible coatings sodium alginate, methyl 

cellulose, pectin, bees wax and calcium chloride in 
combination with different packaging materials 
as well as combined treatment at different storage 
conditions i.e., ambient, low, control and modified 
atmospheric storage for a better assessment.

•	 Impact of edible coatings sodium alginate, methyl 
cellulose, pectin, bees wax and calcium chloride in 
combination with different varieties at different 
level of maturity.

Novelty Statement

The current study has resulted in the extension of stor-

age life of apricot fruit, ultimately minimizing the 
post-harvest losses, and as a result the market value 
of this important commodity will improve drastically.
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