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ABSTRACT: The apricot fruits were sprayed with 0, 0.5, 1.0, 1.5, 2 and 2.5 mM salicylic acid (SA) at pale green stage and 

harvested at light yellow stage of maturity. The fruits were analyzed for quality attributes at day 0 (fresh fruits), 15 and 30 days 

storage at refrigerated temperature (7-9°C) followed by 24 hours simulated marketing (25-30°C). The quality attributes of 

apricot fruit declined with increasing storage duration. However, the application of salicylic acid retarded the senescence 

related changes during storage and marketing. The fruit firmness (3.29 kg.cm
-2

), acidity (0.76%) and ascorbic acid content 

(10.45 mg. 100g
-1

) in fresh fruits declined to 3.02 kg.cm
-2

 fruit firmness, 0.69% acidity and 9.27 mg. 100g
-1

 ascorbic acid with 

15 days refrigerated storage; and further to  1.09 kg.cm
-2

 fruit firmness , 0.49% acidity, and 7.12 mg. 100g
-1

 ascorbic acid in 

fruits stored for 30 days. By contrast, the weight loss (0.51%), TSS (8.86%) and TSS/acid ratio (11.74) of fresh fruits, 

increased to 1.62%, 10.99% and 15.95 with 15 days storage and increased to the maximum of 1.92, 13.11% and , 27.24, 

respectively with 30 days storage + 24 hours marketing at warmer temperature. The foliar application of salicylic acid 

significantly declined the loss of fruit quality during storage and marketing. The control fruit had the maximum mean weight 

loss (1.50%) and TSS/Acid ratio (21.29), but the minimum fruit firmness (2.22 kg.cm
-2

),  acidity (0.61%) and  ascorbic acid 

content (7.40 mg. 100g
-1

), By contrast fruit sprayed with 2.5 mM salicylic acid had the minimum mean weight loss  (1.10%), 

the highest fruit firmness (2.69 kg.cm
-2

), acidity (0.67%) and ascorbic acid content (10.27 mg. 100g
-1

). The interaction of SD × 

SA concentration revealed that the increase in weight loss, TSS and TSS/Acid ratio of apricot fruit was significantly lower in 

apricot fruits treated with SA. It can be concluded that apricot could be pre harvest foliar sprayed with 2.5 mM salicylic acid 

to retain the quality attributes for 30 days followed by 48 hours simulated marketing.  
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1. INTRODUCTION  

Apricot (Prunus armeniaca L.) belongs to family Rosaceae 

[1]. The apricot is, generally, grown in sub-temperate 

climates of the world. The total production of apricot in the 

world is 3.37 million tons [2]. Pakistan with an annual 

production of 1.71 million tons ranks sixth in apricot 

production in the world.  Apricot is a climacteric fruit and 

highly perishable fruits, therefore, has high rates of 

respiration and ethylene production that result in a short (2-4 

weeks) storage life [3]. The fruit maturation follows fruit 

softening which results in fruit senescence. The apricot fruit 

is also susceptible to physiological disorders such as internal 

browning and flesh break down [4]. Attempts have been 

made to extend the storage life of apricot fruit [4]. Cold 

storage is one of the most commonly used techniques to 

increase the storage life of fruits and vegetables, which 

decrease the rate of respiration of respiration and ethylene 

production [5, 6]. The efficiency of cold storage can be 

enhanced by modifying the storage atmosphere [7] and 

application of postharvest chemicals such as potassium 

permanganate, salicylic acid [8], calcium [9] and 1- 

methylcyclopropene (1-MCP) [10]. 

Salicylic acid is natural product, which is known to regulate 

the growth and development of the plants [11]. Preharvest 

application of salicylic acid may increase the fruit size and, 

hence, yield as well as fruit quality [12]. Salicylic acid (SA) 

is potent inhibitor of ethylene biosynthesis and, thus, delays 

the senescence of fruits during storage [13]. It has been 

reported that fruit treated with salicylic acid have lower 

ethylene production and hence slow ripening [14]. The loss 

fruit quality and ascorbic acid, during storage, is decreased by 

the application of salicylic acid [15]. The application of SA 

also lowers the weight loss and retains fruit firmness and 

hence enhances the storage life [16]. The current research 

was, therefore, conducted to evaluate the influence of 

preharvest salicylic acid application on the quality of apricot 

fruit during storage and subsequent marketing.     

 

2. MATERIALS AND METHODS 

Experimental site and plant material 

The experiment “Foliar application of salicylic acid retains 

quality of apricot fruit during storage and marketing” was 

carried out during 2014. The fruits were collected from 

Horticultural Farm of The University of Agriculture 

Peshawar, Pakistan. Apricot trees (Prunus armeniaca, L.) 

aging 17 years old of uniform size, planted at 7×7 m distance 

having Peshawar Local as rootstock, were selected for the 

experiment. The apricot orchard had clay loam soil with a pH 

range of 7.8-8.2. All the cultural practices were carried 

uniformly in the apricot orchard. 

Salicylic acid application 

The fruit were sprayed with different concentrations of 

salicylic acid at pale green stage of maturity. Salicylic acid 

solutions were prepared as described by [17]. The trees were 

sprayed with 0, 0.5, 1.0, 1.5 2.0 and 2.5 mM salicylic acid at 

pale green stage of maturity. The control trees were sprayed 

with distal water only. Complete wetting was achieved by 

applying 5-6 liters of solution per tree. Tween-20 (0.1%) was 

added to salicylic acid solution as surfactant. The spraying 

operation was carried out early in the morning. 

The fruits were hand harvested at light yellow stage. The 

fruits free from physical injuries are disease symptoms were 

selected.  

The selected fruits in each treatment and replication were 

divided into three lots. The first lot (fresh fruits) were 

transferred to warmer temperature (25-30°C) for 48 hours as 
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simulated marketing time. The other two lots were shifted to 

cold storage (5±1°C) for 15 and 30 days. At completion of 

each storage interval, the fruits were shifted warmer 

marketing temperature for 48 hours. The fresh and stored 

fruits were incubated for 48 hours at 25-30°C as simulated 

marketing time. 

After completion of simulated marketing, the fruits were 

analyzed for different quality attributes at the Horticulture 

Lab, The University of Agriculture Peshawar.  

The experiment was planned as two factorial Completely 

Randomized Design with 18 treatments repeated three times. 

For chemical analysis, 10 fruits were taken at random for 

each treatment and replication.  

Study parameter: 

The apricot fruits were studied for the following parameters 

during storage. 

Weight Loss (%) 
For weight loss 10 fruits for each treatment and replication 

were packed separately. The fruit weight was measured after 

simulated marketing for each storage interval with an 

electrical balance. The difference between the initial and final 

fruit weight for each treatment and replication was converted 

to percent weight loss [18]. 

Fruit firmness (kg.cm
-2

) 

Hand held penetrometer (Effigi, FT-11) was used to measure 

the fruit firmness of the randomly taken 5 fruits for each 

treatment in each replication. For this, purpose a small 

portion of skin at the equatorial region of apricot fruit was 

peeled to expose the flesh. The penetrometer was set to 0 and 

the probe was gently pressed into the flesh. The reading was 

recorded when the probe was penetrated to the specified level 

[19].  

Total Soluble Solids (%), Acidity and TSS/Acid ratio  

The total soluble solids content of apricot juice was recorded 

by randomly taking the fruits from treatment in each 

replication with the help of a hand held Refractometer. A few 

drops of fruit juice was placed on clean dry prism of the hand 

refractometer and the reading was taken. The prism of 

refractometer was clean with distilled water and dried with 

tissue paper between successive readings [20]. 

The titratable acidity (%) of the fruit juice was determined by 

the method described in [21] by titration with solution of 

0.1N sodium hydro oxide (NaOH). Phenolphthalein was used 

as an indicator for the completion of the reaction. The 

TSS/acid ratio was determined by dividing the values for TSS 

over acidity. 

Ascorbic acid (mg. 100g
-1

) 

The ascorbic acid content of the fruit was determined by the 

dye method of [22]. The juice from known weight of 

randomly taken fruits in each replication for all the 

treatments. 

Statistical Procedures 

Statistix 8.1 package was used for analysis of variance 

(ANOVA) of different parameter for detecting the differences 

among the factors as well as their interactions. Least 

significant differences (LSD) test was used in such situations 

where the differences were significant [23]. 

3. RESULTS AND DISCUSSION 
Tables of analysis of variance (ANOVA) the means value 

regarding quality attributes of apricot fruit during storage are 

presented in this section. 

Weight loss (%) 

Weight loss of apricot was significantly influenced by storage 

duration, salicylic acid concentrations and their interaction 

(Table 1). The weight loss of apricot fruits increased 

significantly with increasing storage duration. The mean 

minimum weight loss (0.51%), after 48 hours simulated 

marketing, was recorded for fresh fruits, which increased to 

1.62 and 1.92% in apricot fruit stored for 15 and 30 days 

respectively. The application of salicylic acid decreased the 

weight loss significantly. The maximum mean weight loss in 

control fruits (1.50%) decreased with increasing salicylic acid 

concentration. Thus, the minimum weight loss (1.10%) was 

recorded in fruits treated with 2.5 mM salicylic acid (Table 

2). The interaction of storage duration and salicylic acid also 

significantly affected the weight loss of apricot fruit during 

storage and marketing. The weight loss of fresh apricot fruit 

after 48 hours simulated marketing ranged from the 

maximum of 0.70% with 0 mM SA application to the 

minimum of 0.50% with foliar application of 2.5mM SA 

(Figure 1). The weight loss in stored fruit and vegetable, 

generally, increases with increasing storage duration due to 

transpiration and respiration [24]. The fruit lose weight due to 

moisture loss and respiration plant is prone to considerable 

weight loss during storage. The rate of water loss depends on 

skin thickness and surface waxes [25]. The apricot fruit has 

non-waxy skin, that provides little barrier to moisture loss, 

hence the fruit lose significant moisture after harvest [4], 

hence it is likely to observe increased weight loss with 

increasing storage duration. The application of salicylic acid 

decreased the weight loss [26], probably by retarding the rate 

of respiration [27]. However, the influence of salicylic acid 

was concentration dependent.  

Fruit Firmness (kg.cm
-2

) 

The firmness of apricot fruit was significantly affected by the 

storage duration, salicylic acid application but the SD×SA 

interaction was not significant (Table 1). Whereas, increasing 

storage duration decreased the fruit firmness, salicylic acid 

application retained higher fruit firmness than the control 

fruits. The firmness of fresh fruit + 48 hours simulated 

marketing was 3.29 kg.cm
-2

 which decreased to 3.02 and 1.09 

kg.cm
-2

 with extending storage duration to 15 and 30 days. 

The control fruits had the least mean fruit firmness (2.22 

kg.cm
-2

), which was significantly higher in fruits treated with 

salicylic acid. The maximum fruit firmness (2.69 kg.cm
-2

) 

was recorded in fruits treated with 2.5 mM SA. The 

difference in firmness of fruit treated with 2.0 and 2.5 mM 

SA was, however, not significant (Table 2). The fruit 

firmness usually decline during storage. The loss of firmness 

during storage is attributed to changes in primary cell wall 

during ripening, that results in textural changes texture [28, 

29]. However, the application of salicylic acid decrease the 

rate of respiration and ethylene production [13], it therefore 

inhibit the ripening related cell wall breakdown and hence 

retained greater firmness as compared to control fruit (Table 

2)  
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Total Soluble Solids (%) 

The total soluble solids (TSS) content of apricot fruits 

increased significantly with increasing the storage duration. 

The least TSS (8.86%) was recorded in fresh apricot fruits + 

48 hours simulated, which increased to 10.99 and 13.11% 

when apricot fruits were stored for 15 and 30 days + 48 hours 

simulated marketing (Table 2). The application of salicylic 

acid had no significant effect (Table 1). The SD×SA 

interaction, however, had significant effect on TSS content of 

apricot fruit (Table 1). While, the TSS content of apricot fruit 

increased with storage duration, the increase was less in 

salicylic acid treated fruits. The application of salicylic acid 

retained high TSS content in fresh fruit and retarded the 

increase in TSS content of fruit stored for 15 or 30 days. 

Whereas, in control fruit the TSS content increased from 7.27 

to 14.86% with 30 days storage and 48 hours simulated 

marketing, the increase in fruits treated with 2.5 mM SA was 

from 10.78% in fresh fruits to 11.67 in fruits stored for 30 

days + simulated marketing (Figure 2). The total soluble 

solids content is major factor in the taste and quality of fruits. 

The TSS, generally, increases during storage and subsequent 

marketing due to breakdown of starch into sugar [30]. The 

application of salicylic acid, however, resulted in less TSS 

than the control fruits. It indicates that, SA retarded the 

ripening of fruits during storage and marketing and hence the 

SA treated fruit had lower TSS than the control fruit (Table 

1). These results are in agreement with [31]. The conversion 

of starches and pectins into simple sugar during ripening 

might be responsible for the increasing of total soluble solid. 

[30] stated that more starch and pectin content is present at 

early mature stage as compared to mid and late mature stage 

due to which total soluble solid increases with delaying 

harvesting. Thus, the salicylic acid treated fruit had lower 

TSS due to slow ripening [32]. 

Acidity  

The titratable acidity of apricot fruit decreased significantly 

with increasing storage duration. However, the decrease in 

acidity of apricot fruit was significantly lower by salicylic 

acid application. The highest acidity (0.76%) decreased 

significantly to 0.69 and 0.49% with increasing storage 

duration to 15 and 30 days + 48 hours simulated marketing 

(Table 2). By contrast, the mean across salicylic acid 

concentration revealed the  was the least acidity (0.61%) in 

untreated control, which increased significantly with 

increasing salicylic acid concentration and was the highest 

(0.68%) in fruits treated with 2.0 mM salicylic acid (Table 2). 

The difference in 1.0-2.5 mM salicylic acid concentrations 

was, however, non-significant. The interaction of SD × SA 

was also not significant (Table 1). The acidity of fruits 

decreases during storage due to loss of organic acid 

especially citric acid [33] in respiratory metabolism [34]. 

These results are comparable to the findings of [35], who 

reported higher acidity in grapes with application of SA. 

TSS/Acid Ratio 

The TSS/acid ratio of apricot fruit varied significantly with 

storage duration and salicylic acid concentrations as well as 

the SD×SA interaction (Table 1). Increasing the storage 

duration resulted in significant increase in TSS/acid ratio of 

apricot fruit. The TSS/acid ratio of fresh fruit after 48 hours 

simulated marketing was 11.74 which increased to 15.95 and 

27.24 with 15 and 30 days storage + 48 hours simulated 

marketing. The application of salicylic acid retained lower 

TSS/acid ratio. The highest TSS ratio in control fruit (21.29) 

decreased with increasing salicylic acid concentrations and 

was the least (16.42) with 2.0 mM salicylic acid. The 

difference in 1.5, 2.0 and 2.5 mM salicylic acid 

concentrations was not significant (Table 2). The SD×SA 

interaction also had significant effect on TSS/acid ratio of 

apricot fruit (Table 1). Whereas, increasing storage duration 

increased the TSS/acid ratio, application SA decreased the 

increase in TSS/acid ratio. The TSS/acid ratio of fresh fruit 

after 24 hours simulated was (9.75), which increased to 16.99 

and 37.14 in fruit stored for 15 and 30 days. By contrast the 

TSS/acid ratio of fruits treated with 2.5 mM salicylic acid 

increased from 14.09 in fresh fruit to 14.18 and 21.361 with 

the 15 and 30 days storage + 48 hours simulated marketing 

(Figure 3). The starch is converted to soluble sugars in most 

fruits during the storage, which results in increased TSS 

content [36]. On the other hand, the organic acids are utilized 

in respiration [34]. Hence, the TSS/acid ratio increased 

during ripening or storage and marketing [36].  The increase 

in total soluble solid and decrease in acidity of fruits with 

storage and simulated marketing resulted in higher TSS/acid 

ratio [37]. However, the increase in TSS/acid ratio was less in 

SA treated fruits indicating that foliar SA application 

suppressed the increase in TSS and loss of acidity. The SA 

treated fruits, therefore had lower TSS/acid ratio [27, 26]. 

Since, the increase in TSS was lower in SA treated fruits and 

the acidity was retained at higher levels as compared to 

control fruits, it resulted in lower TSS/acid ratio. It 

demonstrates that SA at 2mM concentration was effective in 

retarding the ripening [27]. 

Ascorbic Acid content (mg. 100g
-1

) 

The ascorbic acid content of apricot fruit varied significantly 

with storage duration and salicylic acid concentrations but the 

SD×SA interaction was not significant (Table 1). The 

ascorbic acid content of fresh fruit + 48 hours simulated 

marketing was 10.45 mg. 100g
-1

, which decreased to 9.27 and 

7.12 mg. 100g
-1

 with storage for 15 and 30 days. Salicylic 

acid application retained higher ascorbic acid content of the 

fresh and stored fruit at higher levels than the control fruits. 

The ascorbic acid content of fresh fruit + 48 hours simulated 

marketing was 7.40 mg. 100g
-1

 which increased significantly 

with salicylic acid application. The maximum ascorbic acid 

content (10.27 mg. 100g
-1

) was recorded in fruits treated with 

2.5 mM SA (Table 2). The ascorbic acid is highly sensitive to 

degradation and gradually declines during storage of fruits 

[30] due to rapid oxidation [38]. The foliar application of 

salicylic acid, however, retained higher ascorbic acid content 

as compared to control fruits (Table 2). The higher ascorbic 

acid content in SA treated fruits indicates that SA application 

delayed the ripening and senescence [39].   

 

4. CONCLUSIONS 

It can be concluded that salicylic acid at 2.5 mM as a 

preharvest foliar spray significantly reduced weight loss and 

retained all the studied attributes except total soluble solids 

for 30 days followed by 48 hours simulated marketing hence 

recommended for storing apricot fruits.   
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Table 1: Analysis of variance of the quality attributes of apricot as affected by salicylic acid during storage 

SoV DF 

Weight 

loss 

Fruit 

firmness 

TSS Acidity TSS/Acid 

ratio 

Ascorbic 

acid 

 

MS 

Storage duration (SD 2 8.47* 27.500* 81.196* 0.335* 1158.550* 51.280* 

Salicylic acid (SA) 5 0.54* 0.205* 0.215ns 0.006* 30.840* 10.348* 

SD x SA 10 0.10* 0.010ns 5.869* 0.003ns 47.381* 0.301ns 

Error 36       

Total 53       

 

Table 2. Influence of foliar application of salicylic acid and storage duration on the quality attributes of  apricot fruit. Means in a 

column followed by different are significant at p ≤ 0.05. 

Storage Duration 

(Days) 

Weight Loss 

(%) 

Fruit 

Firmness 

(kg.cm-2) 

TSS (%) Acidity (%) TSS/Acid 

Ratio 

Ascorbic Acid 

(mg. 100g-1) 

0 0.51 c 3.29 a 8.86 c 0.76 a 11.74 c 10.45 a 

15 1.62 b 3.02 b 10.99 b 0.69 b 15.95 b 9.27 b 

30 1.92 a 1.09 c 13.11 a 0.49 c 27.24 a 7.12 c 

LSDs 0.0705 0.054 0.489 0.041 1.776 0.358 

 

Salicylic Acid Concentrations (mM) 

0.0 1.50 a 2.22 c 11.20 0.61b 21.29 a 7.40 e 

0.5 1.58 a 2.32 bc 11.05 0.62 b 19.48 b 8.12 d 

1.0 1.45 b 2.45 b 11.03 0.64 ab 18.38 bc 8.71 c 

1.5 1.27 c 2.49 b 11.02 0.66 a 17.64 c 9.44 b 

2.0 1.18 c 2.61 a 10.83 0.68 a 16.42 c 9.73 b 

2.5 1.10 cd 2.69 a 10.78 0.67 a 16.63 c 10.27 a 

LSDs 0.098 0.077 ns 0.040 1.548 0.506 

SD×SA   

Significance * Ns * ns * Ns 

 



Sci.Int.(Lahore),29(6),1245-1251, ,2017 ISSN 1013-5316;CODEN: SINTE 8 1249 

November-December 

 

Figure 1. The effect of pre-harvest salicylic acid application on 

the weight loss of apricot fruits  after storage and 48 hours 

simulated marketing. The vertical error bars represents LSD  at 

p ≤ 0.05. 

 

Figure 2. The effect of pre-harvest salicylic acid application on 

the TSS/acid ratio of apricot fruits  stored for 0, 15 and 30 days 

and incubated at marketing temperature for 48 hours. The   

vertical error bars represents standard error for each series. \ 

 

Figure 3. The effect of pre-harvest salicylic acid application on 

the TSS/acid ratio of apricot fruits stored for 0, 15 and 30 days 

and incubated at marketing temperature for 48 hours.  The 

vertical error bars represents standard error for each series. 
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