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Abstract: Guava is one of the commercially important fruit of Pakistan. However due to the perishable nature its storage life is only few 

days. For this purpose we arranged a lab study to check the effectiveness of selected edible oils coatings on the storage life of guava fruit. 

Mature, fresh guava and disease free fruit were shifted to the lab in corrugated soft board cartons. Having uniform shape and colour, kept in 

Refrigerator at 5±1 °C. The study storage duration one month and data were recorded on each 7 days interval. Results revealed that firmness 

of guava fruit was maximum decreased during entire storage duration upto 88.89% in treated with 1% Calcium lactate and 2% Gum Arabic 

+ 4% glycerin, whereas minimum decrease was recorded 87.60% in Control. In weight loss, the higher increase 16.67% observed in 

Control, while lowest increase 13.67% in Calcium lactate 2% and Xanthan gum 2% + glycerin 4%. Similarly, high increase 18.99% in pH 

value in 2% Calcium lactate and 2% Gum Arabic + 4% glycerin whereas minimum increases 10.83% in Control. Moreover, in case of total 

soluble solid (TSS), outmost increase 60.11% occurred in Calcium lactate 2% and Xanthan gum 2% + glycerin 4%, and the least increase 

was observed in Guava fruit coated with Calcium lactate 1% and Gum Arabic 1% + glycerin 4% (46.69%). From study it is decided that 

Calcium lactate, Gum Arabic, Xanthan gum and glycerin had significant effect on the fruit quality characteristics. Edible coating and low 

temperature storage had reduced the postharvest losses and enhanced shelf life of guava fruits. Guava with 2% calcium lactate, 2% Xanthan 

gum and 4% glycerine showed best results as compare to untreated fruit. So, suggested that coating fruits with edible additives can enhance 

the storage life of guava fruit.  
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1. Introduction  

Guava is one of the commercially important fruit in more 

than 50 countries. Guava fruit is a rich source of dietary 

fibers, different vitamins and some important minerals (P, 

K, Ca and Fe). Dietary fiber and Ca are helpful in cordial 

problems, while vitamin C and Fe reduce anemia [10]. 

Moreover, guava is used in a wide range of food products 

like juice concentrates, paste, puree, squash, jams, jellies 

and candies. Guava fruit has a rapid softening rate due to 

its climacteric nature and higher metabolic activities 

which reduces in storage life [11]. It is the immense need 

of time to develop efficient strategies to overcome 

consumer demand and enhance quality of fruits during the 

entire storage duration to improve the storage life. 

Currently there are a variety of techniques to improve 

postharvest storage life of guava fruit [9]. Edible coating 

is one of the practical strategies for increasing storage life 

of the guava. Edible coating has got attention of the 

scientists due to its beneficial effects on general 

appearance, senescence and biofilms [20]. Calcium salts 

are extensively used for maintaining postharvest fruit 

quality. Applications of these salts reduce firmness by 

minimizing respiration rate and delaying fruit ripening and 

senescence [5]. Additionally, calcium based salts enhance 

structure of cell wall by creating bond between calcium 

and pectin [1]; [11]. Calcium has been extensively used in 

the fruits and vegetables sector for whole and fresh-cut 

commodities as preservative and firming agent [7]. 

Calcium ions ensure higher cohesion of the cell wall and 

thus decrease the senescence and ripening of fruits [12]. 

The utilization of Arabic gum as post-harvest covering of 

natural products decreases rate of water loss. Recently [2] 

and [15] suggested that coating fruits with Gum Arabic 

showed significant variations and enhanced shelf life of 

fruits. In Pakistan guava have shorter storage life due to 

higher moisture content, which cannot be easily extended 

with different techniques even with cold storage. The 

main problems regarding guava production are higher 

sensitivity of fruit to decay, high fruit perishability and 

higher rate of fruit softening which in turn affects the 

storage, handling and transport potential. Therefore, the 

current research work was conducted to assess the 

effectiveness of edible coating of Gum Arabic combined 

with calcium lactate and glycerin to delay ripening and 

enhance the storage life of guava fruit. After overcoming 

the challenges regarding guava production in Pakistan 

through these techniques, the farmers will get suitable 

return for their fruit and consumer will get good quality 

fruit for a long period of time. In addition, prolonged 

storage study would also be helpful to identify storage 

related changes in the quality attributes of guava fruit 

during..postharvest..processing. 

 

2. Materials and Method 

 

2.1. Selection of fruits and site: 
Fresh guava fruit at optimum maturity stage were 

purchased from Kohat fruit market and were shifted to the 

lab in corrugated soft board cartons. Healthy and disease-

free fruit of medium size having uniform shape and color 

were used in this study. The study was conducted in the 

postgraduate laboratory, Department of Food Science and 

Technology, The University of Agriculture Peshawar, 

Pakistan. 
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2.2. Preparation of sample: 
The guava fruit were rinsed by tap water and kept under air 

fan for drying overnight. Fruit were then divided into five lots 

symbolically expressed as Control (T0), T1, T2, T3, T4 and T5. 

Guava fruit of the treatment T1 and T2 were treated with 

calcium lactate at 1% and 2% respectively, followed by the 

addition of Gum Arabic at 2% and glycerin at 4%. Similarly, 

guava of T3 and T4 were coated with same concentration (1 

and 2% respectively) of calcium lactate followed by treating 

it with Xanthan gum at 2% and glycerin at 4% respectively. 

While, T5 were treated with calcium lactate and Gum Arabic 

at 1% and addition of glycerin is 4% for a period of twenty 

(20) minutes as T0 was left for comparison. Guava fruits after 

treating with different coating materials were kept under the 

fan air. All the samples were then stored in Refrigerator at 

around 0 to 5±1 
°
C. The fruit were then packed into different 

layers, separating each other by paper strips along the lines 

and adjacent to the walls of the cartons. The process of data 

recording and lab analysis of guava fruit was carried out at an 

interval of 7 days for a period of 30 days. 

 

Table 0.   The Treatment structure which were applied as coating on fruit 

 
S. No. Treatments abbreviated 

T0 Control (un-treated) Control 

T1 Calcium lactate (1%) and Gum Arabic (2%) + glycerin (4%)  Cl1%+GA2%+g4% 

T2 Calcium lactate (2%) and Gum Arabic (2%) + glycerin (4%)  CL2%+GA2%+g4% 

T3 Calcium lactate (1%) and Xanthan gum (2%) + glycerin (4%)  CL1%+Xg2%+g4% 

T4 Calcium lactate (2%) and Xanthan gum (2%) + glycerin (4%)  CL2%+Xg2%+g4% 

T5 Calcium lactate (1%) and Gum Arabic (1%) + glycerin (4%)   Cl1%+GA1%+g4% 

 

2.3. Physico-chemical properties:   

 

2.3.1. Fruit pH 

Digital pH meter was used to measure the pH of guava 

fruit according to the method of AOAC (2000). Before 

each reading, the electrode of pH meter was rinsed with 

distilled water and then was calibrated using standard 

buffer of pH 7 and 4. 

 

2.3.2. Total soluble solids (TSS) 
Refracto-meter was used for the determination of total 

soluble solids (TSS) of the guava fruit, following the 

methodology of AOAC (2000). A drop of representative 

sample of the fruit pulp was kept on the prism of refracto-

meter and was directed toward light. The reading was 

recorded in degree brix. 

 

2.3.3. Weight loss (%) 
Percent weight loss was measured using the method of 

[23]. The % weight loss at an interval of 7 days was 

determined by using the following formula. 

 

( )            
     

  
     

Whereas, 

                                        
                   
 

2.3.4. Firmness (kg/cm
2
) 

The AOAC (2000) method was followed to determine 

firmness of guava fruit by using Penetrometer. The knob 

of Penetrometer was inserted into the fruit surface to 

measure the exact value of firmness at regular time 

interval of 7 days. 

 

2.4. Statistical analysis 

CRD complete randomized design two factorials were 

used for the analysis of data. 

 

 

 

3. Results and Discussion 

 

3.1. Fruit pH 

The pH of guava fruit subjected to different edibles 

coating material under different storage intervals, shown 

in Table-1. Both, the edible coating materials and storage 

duration have significant effects on fruit pH. Interestingly, 

mean data of fruit pH as influenced by different edible 

coating materials show than maximum fruit pH (5.94) for 

Cl1% + GA1% + g4% and then (5.79) were found for 

CL2% + Xg2% + g4% whereas, minimum fruit pH (5.04) 

was observed in control. Data perusal as regards to storage 

intervals, the highest fruit pH (6.00) for 30 days after 

coating followed by (5.84) 24 days while, the lowest fruit 

pH (5.05) was examined in initial days of coating. During 

the entire storage duration, CL1% + Xg2% + g4% coating 

materials were more decrease (19.59%) and then CL2% + 

Xg2% + g4% (17.41%) whereas, control was less decrease 

(10.83%). The analysed data show that pH of guava fruit 

was significantly influenced by coating materials and 

storage intervals. The pH was found decreasing during the 

storage period. Similar results were revealed by [18] who 

reported that decrease in pH might be due to increase in 

dry matter content as a result of depolymerization of poly-

saccharides during the storage life. All the coated fruits 

showed a similar fashion of physico-chemical properties; 

it might be due to the application of edible coating that 

affected pH value. Moreover, they mentioned that pH of 

pepper decreased during the storage duration because of 

liberation of large amount of organic acids during 

irradiation and vapor treatment. 
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Table 1. Effect of calcium lactate, glycerin, Gum Arabic and xanthan gum on pH of guava fruit during different storage 

intervals 

Treatments 
Storage Intervals (Days) 

% Increase Mean 
Initial 6 12 18 24 30 

Control 4.83 4.86 4.91 5.00 5.21 5.42 10.83 5.04f 

Cl1% + GA2% + g4% 4.89 4.96 4.96 5.01 5.38 5.61 12.95 5.14e 

CL2% + GA2% + g4% 4.93 4.98 5.38 5.81 5.85 5.94 17.01 5.48d 

CL1% + Xg2% + g4% 
5.03 5.31 5.52 5.91 5.95 6.21 18.99 5.66c 

CL2% + Xg2% + g4% 5.22 5.42 5.63 5.95 6.21 6.32 17.41 5.79b 

Cl1% + GA1% + g4% 5.41 5.55 5.74 5.98 6.42 6.51 16.89 5.94a 

Mean 5.05f 5.18e 5.36d 5.61c 5.84b 6.00a 
  LSD (5%) for Treatment: 0.1671 

LSD (5%) for storage Intervals: 0.166 

 

3.2. Total Soluble Solids (TSS) 

The Total Soluble Solid of guava fruit as afflicted by 

different coating material and storage duration, presented 

in Table-2. Both coating materials and storage intervals 

have significant on Total Soluble Solid of Guava. Mean 

values of control and treated with different edible oils 

coating were respectively; Control (9.10%), Cl1% + 

GA2% + g4% (8.45%), CL2% + GA2% + g4% (8.41%), 

CL1% + Xg2% + g4% (8.31%), CL2% + Xg2% + g4% 

(7.98%) and Cl1% + GA1% + g4% (8.21%) recorded. 

Data disclosed that TSS increased from (6.63) to (10.05) 

during the entire storage duration. Maximum mean value 

(9.10) was recorded in control followed by Cl1% + GA2% 

+ g4% (8.45), whereas, lower mean (7.98) was showed by 

treatment CL2% + Xg2% + g4% followed by Cl1% + 

GA1% + g4% (8.21). Maximum increase (60.11%) and 

minimum % increase was showed by treatment CL2% + 

Xg2% + g4% and Cl1% + GA1% + g4%, respectively. 

Statistical analysis of the data revealed that TSS of guava 

fruit was significantly affected by treatments and storage 

intervals. The lower value of treated samples as compared 

with control might be due to the conversion of organic 

acids to sugars through gluconeogenesis [8], and the 

solubilization of cell wall constituents by galactosidases 

and glucosidases present in guava fruit [6]. Coating 

modifies the atmosphere and inhibits gaseous exchange 

which prevents ascorbic acid oxidation by reducing the 

entry of oxygen to interior parts of the fruit [4]. The loss 

of soluble solids during the storage period is as natural as 

sugars which are the primary constituent of the soluble 

solids content of a product, consumed by respiration and 

used for the metabolic activities of the fruits (Özden & 

Bayindirli, 2002). These results are contradictory to the 

early studies that revealed that the ascorbic acid content of 

waxed and unwaxed tangerines [3] and kinnow fruits [14] 

decreased during storage at low temperature and that the 

coated fruits had higher ascorbic acid contents than the 

uncoated ones [13]. 

Table 2. Effect of calcium lactate, glycerin, Gum Arabic and xanthan gum on TSS (
0
brix) of guava fruit during different 

storage intervals 

 

Treatments 
Storage Intervals (Days) 

% Increase Mean 
Initial 6 12 18 24  30  

Control 7.09 8.17 8.92 9.55 9.97 10.87 53.36 9.10 a 

Cl1% + GA2% + g4% 6.63 7.79 8.29 8.71 9.32 9.98 50.58 8.45 b 

CL2% + GA2% + g4% 6.73 7.63 8.27 8.64 9.24 9.93 47.48 8.41 b 
CL1% + Xg2% + g4% 6.51 7.44 8.22 8.61 9.18 9.88 51.79 8.31 c 
CL2% + Xg2% + g4% 6.15 6.98 7.93 7.85 9.11 9.85 60.11 7.98 d 

Cl1% + GA1% + g4% 6.65 7.28 8.13 8.47 8.97 9.76 46.69 8.21 e 

Mean 6.63 f 7.55 e 8.29 d 8.64 c 9.30 b 10.05 a     

LSD (5%) for Treatment: 0.1807 

LSD (5%) for storage Intervals: 0.181 

 

3.3. Percentage of Weight loss 

The weight loss (%) of guava fruit as influenced by 

different edible oil coating under the various storage 

intervals indicated in Table-.3. The storage intervals and 

edible oil coating had significant effects on fruit weight 

loss (%). Interestingly, the edible oils coating mean data 

were control (10.06 %), Cl1% + GA2% + g4% (8.72 %), 

CL2% + GA2% + g4% (8.06 %), CL1% + Xg2% + g4% 

(8.61%), CL2% + Xg2% + g4% (7.72 %) and Cl1% + 

GA1% + g4% (8.67 %) computed respectively. In 

demonstrated data the fruit weight loss was (10.06%) 

outmost increased in Control and then (8.45%) at T2 

whereas the least fruit weight loss (7.98%) was noted in 

Cl1% + GA1% + g4%. In the case of storage duration, the 

weight loss was maximum increased (10.05%) observed 

for 30 days followed by (9.30%) in 24 days whereas, 

weight loss was minimum increased (6.63%) in initial day 

of storage. Among the Percentage increase, weight loss 

(16.67%) were higher increase for control while, lower 

increase (13.67%) in Cl1% + GA1% + g4%. The higher 

value of weight loss in control fruit, when compared with 

treated fruit, might be due to the beneficial role of calcium 

application. This application enhanced membrane 

integrity, delayed fruit senescence and made transpiration 

and respiration more slower [12]. Similar results were 

found by [17], who reported that application of calcium 
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salts are the best means of loquat fruit preservation and 

play an important role during storage conditions. 

Moreover, they argued that calcium based salt application 

to the fruit was involved in avoiding escape of excessive 

water from fruit surface and hence proved to be the most 

effective mean in reducing weight loss compared to the 

untreated samples. 

Table 3. Effect of calcium lactate, glycerin, Gum Arabic and xanthan gum on weight loss (%) of guava fruit during different 

storage intervals 

 

Treatments 

Storage Intervals (Days) 

% Increase Mean 
Initial 6 12 18 24 30 

Control 
0 4.67 10.67 13.33 15.00 16.67 16.67 10.06 a 

Cl1%+GA2%+g4% 
0 3.67 9.00 11.67 12.67 15.33 15.33 8.72 b 

CL2%+GA2%+g4% 
0 3.67 7.00 10.67 12.67 14.33 14.33 8.06 b 

CL1%+Xg2%+g4% 
0 4.00 8.00 11.33 13.00 15.33 15.33 8.61 b 

CL2%+Xg2%+g4% 
0 3.33 6.67 10.33 12.33 13.67 13.67 7.72 c 

Cl1%+GA1%+g4% 0 3.67 8.67 11.33 13.00 15.33 15.33 8.67 c 

Mean 0 f 3.83 e 8.33 d 11.44 c 13.11 b 15.11 a 

  LSD (5%) for Treatment: 0.6670 

LSD (5%) for storage Intervals: 0.668 

 

3.4. Firmness (kg.cm
-2

) 

The firmness of guava fruits had significantly afflicted by 

edible oil coating under the different storage intervals, 

shown in Table-4. Interestingly, the mean values edible 

oils coating were respectively CONTROL (1.68 kg.cm
-2

), 

Cl1% + GA2% + g4% (2.56 kg.cm
-2

), CL2% + GA2% + 

g4% (2.61 kg.cm
-2

), CL1% + Xg2% + g4% (2.62 kg.cm
-

2
), CL2% + Xg2% + g4% (2.57 kg.cm

-2
) and Cl1% + 

GA1% + g4% (2.01 kg.cm
-2

) noted. Similarly, the storage 

intervals of the firmness of guava fruit were maximum 

decreased (5.12) in initial day storage while minimum 

decreased (0.62) were noted for 30 days of the storage. In 

the case of % Decrease, the higher decrease (88.89%) was 

observed for control, followed by (88.69%) in CL2% + 

Xg2% + g4% whereas the lowest decrease (85.27%) were 

noted for Cl1% + GA1% + g4%. A similar trend in the 

results was revealed by [16] who reported that coating of 

fruits with gum retains firmness for longer time and acts 

as a barrier to avoid loss of nutrients and water. Fruit 

softening occured due to deterioration of cell structure, 

composition and degradation of intracellular material [22]. 

During the process of ripening, the chain length of pectin 

material is shortened which ultimately increased the 

pectinesterase and polygalacturonase activities [24]. 

Firmness of fruit is closely associated to less availability 

of oxygen and higher availability of carbon dioxide which 

inhibit enzymatic activities during the entire storage life 

[20]. Likewise, [17] reported that shelf life of guava fruit 

can be significantly enhanced by the application of 

calcium lactate. Moreover, the peel of guava acts as a 

better chemical agent and also play an important role in 

delaying firmness relatively for longer time interval. 

Table 4. Effect of calcium lactate, glycerin, Gum Arabic and xanthan gum on guava fruit firmness (kg.cm
-2

) during different 

storage intervals 

 

Treatments 
Storage Intervals (Days) 

% Decrease Mean 
Initial 6 12 18 24 30  

Control 4.30 2.23 1.43 0.77 0.83 0.53 88.89 1.68 c 
Cl1%+GA2%+g4% 5.40 4.30 2.77 1.43 0.83 0.60 87.60 2.56 a 

CL2%+GA2%+g4% 
5.57 4.33 2.87 1.33 0.87 0.67 88.02 2.61 a 

CL1%+Xg2%+g4% 
5.60 4.37 2.73 1.47 0.90 0.63 88.69 2.62 a 

CL2%+Xg2%+g4% 5.53 4.30 2.80 1.33 0.80 0.63 85.27 2.57 a 

Cl1%+GA1%+g4% 
4.30 3.30 2.13 0.83 0.83 0.63 88.55 2.01 b 

Mean 5.12 a 3.81 b 2.46 c 1.19 d 0.84 e 0.62 f     

LSD (5%) for Treatment: 0.4266 

LSD (5%) for storage Intervals: 0.427 

 

4. Summary 

According to above observations, could be concluded that 

Calcium lactate, Gum Arabic, Xanthan gum and glycerin 

treatment had significant effect on the quality 

characteristic of guava fruit. Edible coating and low 

temperature storage had reduced the postharvest losses 

and enhanced shelf life of guava fruits. Guava with 2% 

calcium lactate, 2% Xanthan gum and 4% glycerine 

showed best results as compare to untreated fruit. Based 

on these results it is suggested that coating fruits with 

edible additives can enhance the storage life of guava 

fruit. 
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