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Abstract 

Umran is a most popular variety in India among other cultivars of Ber (Zizyphus mauritiana Lamk.) fruit. 

It provides nutritious fruit at very low cost even under marginal growing conditions but has short shelf 

life of 3-5 days. The research conducted to check the efficacy of Aloe vera gel based composite edible 

coating to maintain the post-harvest physical attributes of Ber fruits. After harvesting, the fruits were 

coated with Aloe vera gelincorporated with texture enhancer (calcium gluconate @ 1 and 2%) and 

antioxidant (ascorbic acid @1 and 2%) and stored at ambient storage condition sup to 15 days. Among 

all the treatments 75% Aloe vera gel incorporated with 1% ascorbic acid significantly reduces the 

physiological loss in weight (8.89%), decay per cent (10.08%), shrinkage of fruits (5.03%) and retained 

Better fruit weight (14.98g), diameter (2.42cm) and firmness of fruits (1.09 kg/cm2) up to 15 days. While 

the uncoated (control) ber fruits start losing their physical attributes after 5 days. 
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Introduction 

Ber (Zizyphus mauritiana Lamk.) is one of the most important ancient, indigenous minor fruit 

crop in arid and semi-arid regions in India. It belongs to genus Zizyphus of the family 

Rhamnaceae and order Rhamnales. It is popularly called as “The king of arid zone” fruit. It 

can be in the reach of the poor people and hence known as poor man’s fruit (Yamadagni, 1985; 

Shoba 2007) [21, 27]. Ber is popular because of its high economic returns, low cost of 

cultivation, wider adaptability and skill to face up to drought (Chadha and Pareek, 1983) [8]. 

Ber is grown in India traditionally from past where it's been in use for nearly 4000 years 

(Prakash, 1961) [20, 27]. In India Rajasthan, Haryana, Uttar Pradesh, Gujarat, Madhya Pradesh, 

Bihar, Maharashtra, Andhra Pradesh and Tamil Nadu are the major ber growing states of the 

country. The area of ber in India is reported to be 52,000 hectare with the production of 

639,000 MT (Anonymous, 2019-20) [1]. About 125 varieties of ber are available in India and 

few of those varieties are known for taste, size, better yields and amount of pulp. The major 

cultivated variety i.e, Umran, Kathapal and Gola are the most promising varieties of ber in 

North India (Azam-Ali, 2001) [2]. Chinese jujube highest in levels of polyphenol, tannin, 

glutathione, and ascorbic acid contents (Taraneh and Asna, 2012) [25]. Ber is widely used in 

folk medicines for treatment of allergies, constipation, insomnia, depression, chronic 

bronchitis, fever and enlargement of liver (Tanmay et al., 2011) [24]. The richness of the pulp of 

ber in nutritive compounds has been widely known and reported to contain of phytochemicals 

and minerals like amino acids, carbohydrates, ascorbic acid, flavonoids, phenolic acids, 

vitamins A and C, phosphorus, calcium, and iron (Yamadagni, 1985; Shoba, 2007) [21, 27]. 

Edible coating using natural bio materials is being explored as a safer alternative to make 

longer the shelf life of perishable food crops. Aloe vera gel has been identified as a novel 

coating agent with good anti-microbial properties (Ahmed et al., 2009) [30]. Aloe vera 

commonly referred to as a "medicinal plant", is known for its wide range of therapeutic 

properties. The most common species are Aloe barbadensis and Aloe arborescence. It is 

mentioned throughout the recorded history and has been given high ranking for an all-purpose 

herbal plant (Eshun and He, 2005) [9]. Jawadul et al. (2014) [14] observed that the Aloe vera gel 

inhibited the growth of both gram-positive and gram-negative bacteria.  
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Ber is an underutilized fruit crop where the climate is semi-

arid and can be successfully cultivated in the marginal 

ecosystem of the subtropics and tropics (Pareek 2001) [8, 19]. 

There is a great potentiality to enhance the shelf life of ber 

through use of different coating materials. But very fewer 

researches have been conducted on use of different coatings 

in ber. Therefore, this experiment has been proposed to know 

the effect of Aloe vera gel-based coatings on the shelf-

lifeextensionand quality of ber cv. Umran.  

 

Materials and Methods 

Plant material and experimental design 

Fruits of Ber (Zizyphus mauritiana Lamk.) cv. Umran were 

harvested at the commercial ripening stage from Horticulture 

Research Centre, Pattharchatta, Pantnagar. The experiment 

was laid down in two factorial completely randomized 

designs (FCRD) with three replications. Factors first includes 

11 treatments i.e., concentration of base coating materialat 75 

and 100% Aloe vera gel incorporated with functional 

ingredients (ascorbic acid and calcium gluconate). Factor two 

includes different storage intervals (0, 5, 10 and 15th days) at 

ambient room temperature. 

 

Preparation of Aloe vera gel coating 

Fresh Aloe vera leaves collected from Medicinal Research 

and Development Centrte, Pantnagar and brought to Post 

harvest laboratory of department of Horticulture. Then they 

were washed to remove adherent dirt material. Aloe vera gel 

preparation was undertaken according to Ramachandra and 

Rao (2008) [31] who suggested that Aloe vera leaves must be 

processed within 2 hours of harvesting to prevent oxidation of 

the gel due to their exposure to air. Aloe vera gel matrix was 

separated from the cortex of leaves using sharp knife and then 

the colorless hydro parenchyma was grinded in a blender and 

strained through sieve to remove thick particles.  

The Aloe gel was pasteurized at 85 °C for 1 minute. Before 

pasteurization, the pH of the gel was adjusted to 3.0 by the 

addition of citric acid to stabilize and prevent browning 

(Maughan, 1984) [12]. After pasteurization, the gel was quickly 

cooled to 5 °C or below. Finally, the Aloe vera gel was filled 

into pre-sterilized, opaque glass bottles for storage in a chiller 

at 5 °C and 75–80% relative humidity. Accordingly, a coating 

of Aloe vera gel was made in 75% and 100% with water. 

Thereafter, 1and 2% of ascorbic acid (as an antioxidant) and 1 

and 2% calcium gluconate (as a texture enhancer)was added 

to gel according to treatment combination and heated the 

solution at required temperature for pasteurization. Fruits 

were treated with different coating (11) treatments for 2 

minutes and then allowed to dry for 2 hours at room 

temperature. The analysis of the fruits was done at every 5 

days intervals. 60 fruits per treatment were dipped in these 

coating solutions for two minutes in three replications. Ten 

fruits in each replication were undisturbed for evaluation of 

PLW, shrinkage percentage, decay percentage, fruit weight, 

fruit diameter and firmness. 

 

Physical quality attributes 

The weight of ber fruits was measured on electronic balance 

and Vernier calipers. The physiological loss in weight (PLW) 

of the fruits was calculated by the difference between initial 

and final weight of fruit at each of storage interval and 

expressed in percentage. The firmness of fruits was measured 

by using Fruit pressure tester i.e., penetrometer (Model No. 

BGS-25, Make-Biogen). The length and breadth of fruits were 

measured by digital vernier calipers during the storage period 

as an index for shrinkage. Decay percentage of coated and 

uncoated fruit was calculated as the number of decayed fruits 

divided by initial number of all fruit multiplied by 100 at 

subsequent intervals. 

 

Statistical analysis 

Data for the physical parameters were subjected to analysis of 

two factorial completely randomized designs as given by 

Snedecor and Cochran (1987) [29]. Results were compared for 

the treatments and storage time was significant at P< 0.05. 

The data were presented through graphs. 

 

Results and Discussion 

Fruit weight 

Maximum fruit weight retention (14.98g) found in T2 (Aloe 

vera gel @ 75% + ascorbic acid 1%) which is statistically at 

par with the T1 (AG @ 75%) and T3 (AG @ 75% + AA 2%) 

i.e., 14.87g and 14.69g respectively, whereas control (T11) 

uncoated fruits showed minimum (8.92g) fruit weight (Fig.1). 

Fruit weight decreased gradually irrespective of the 

treatments as the storage period progressed. Application of 

Aloe vera gel composite coating retarded the weight loss of 

ber fruits during storage as compared to the control. Higher 

fruit weight was retained in fruits due to less moisture loss 

which lead to the reduction in loss of turgidity and thus 

maintaining better fruit weight compared to control fruits 

which lost more moisture (Baraiya et al., 2014) [5]. Ber fruits 

coated with ascorbic acid retained the higher weight during 

the storage (Singh et al., 2018).  

 

 
 

Fig 1: Effect of composite edible coating on fruit weight (g) of Ber cv. Umran. Data are the mean ± SE. For each treatments and storage 

intervals bars with different color are significantly different (p< 0.05).

http://www.chemijournal.com/


 

~ 2359 ~ 

International Journal of Chemical Studies http://www.chemijournal.com 

Fruit diameter 

Fruit diameter decline gradually irrespective of the treatment 

as the storage period progressed. The losses in diameter of ber 

fruit were due to loss of moisture which leads to loss in fruit 

size (Fig.2). The loss in fruit diameter is maximum (1.08 cm 

from 2.77cm initially) in case of control (T11) samples 

whereas minimum loss in fruit diameter was found in T1(2.42 

cm) followed by T2(2.39cm). Composite edible coating 

formed a semi permeable film that regulated gaseous 

exchange and reduced the transpiration rate, which is 

determined by the gradient of the water vapour pressure 

between the fruit and the surrounding air (Bautista-Banos et 

al., 2006). Similar results were reported by Singh et al. (2017) 

[15-17, 22, 23, 30] in peach fruits where they studied the influence 

of different postharvest calcium treatments and storage 

conditions on quality of peach cv. Shan-e-Punjab. 

 

 
 

Fig 2: Effect of composite edible coating on fruit diameter (cm) of Ber cv. Umran. Data are the mean ± SE 
 

Fruit firmness (kg/cm2) 

It was noticed that firmness reduced as ripening progressed 

(Fig.3). However, the rate of loss in firmness was 

significantly higher in untreated fruits as compared to treated 

fruits measured on 15th day of storage. At the time of ambient 

storage conditions the highest (1.09 kg/cm2) firmness was 

recorded in T2 (Aloe vera gel @ 75% + AA 1%) which is 

statistically at par with the T1 (AG @ 75%) and T3 (AG @ 

75% + AA 2%) i.e., 1.07 and 1.02 kg/cm2respectively, while 

the minimum fruit firmness (0.89 kg/cm2) was observed in 

T11 (control) followed by T10 (Aloe vera @ 100% + ascorbic 

acid 2% + calcium glugonate 2%)i.e., 0.817 kg/cm2at 15th 

days storage intervals. These results are incloseconformity 

with the findings of Singh et al. (2018) [15-17, 22, 23, 30] who 

illustrated that guava fruits treated with 20% Aloe vera was 

effective in extending the shelf life as it retained greater 

firmness (2.59 kg cm-2) in winter season guava fruits. During 

ripening, parenchyma cell walls are extensively modified, 

altering their mechanical properties, and cell adhesion is 

significantly reduced as a result of middle lamella dissolution. 

Cell wall and middle lamella modifications leading to fruit 

softening result from the action of cell wall modifying 

enzymes (e.g. polygalacturonase, pectin methylesterase, 

pectate lyase, b-galactosidase, cellulase), generally encoded 

by ripening-related genes (Brummell and Harpster, 2001; 

Goulao and Oliveira, 2008; Mercado et al., 2011) [7, 10, 18]. 

Calcium compounds are responsible for the maintaining the 

firmness of fruits by delaying the fruit maturity and increasing 

the thickening of middle lamella of cells owing to increased 

deposition of calcium pectate (Gupta et al., 1984) [11]. 

 

 
 

Fig 3: Effect of composite edible coating on fruit firmness (kg/cm2) of Ber cv. Umran. Data are the mean ± SE 

 

Physiological loss in weight (PLW) 

Figure 4 represents the physiological loss in weight of treated 

and untreated ber fruits. Clearly it can be observed that the 

highest loss in physiological weight (23.74%) was found in 

T11uncoated fruits (control)at 5th day which was increased to 

40.94% at 15th day of storage period. Treatment second (Aloe 

vera gel @ 75% + ascorbic acid 1%) was found most 

performing as it showed minimum (8.89%) loss in 

physiological weight of Ber fruits which is statistically at par 

with the T1 (AG @ 75%) i.e., 9.55% on 15th day storage 

period at room temperature. 

The weight loss of the fruit is mainly associated with 

respiration and moisture evaporation through their skin. The 

rate at which water is lost depends on the water pressure 

gradient between the fruit tissue and the surrounding 

atmosphere, and the storage temperature (Hernandez et al., 
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2008) [6, 13]. The basic mechanism of weight loss from fresh 

fruit and vegetables is by vapour pressure at different 

locations (Yamanand et al., 2002) [28], although respiration 

also causes a weight reduction. The reduction in weight loss 

was probably due to the effects of these coatings as a semi 

permeable barrier against oxygen, carbon dioxide, moisture 

and solute movement, thereby reducing respiration, water loss 

and oxidation reaction rates (Baldwin et al., 1999) [3, 4]. The 

physiological loss of weight of ber fruits were recorded in this 

present experiment. Similar observation was reported by Kaur 

et al. (2014) [16] in guava fruits during the storage period. 

 

 
 

Fig 4: Effect of composite edible coating on PLW (%) of Ber cv. Umran. Data are the mean ± SE 

 

Shrinkage (%) 

Figure 5 shows the shrinkage percentage of the coated and 

uncoated ber fruit samples during ambient storage conditions. 

It was found that there was a slow decline in the shrinkage 

percentage in coated fruits as compared to uncoated fruits. It 

can be clearly observed that the shrinkage percentage is 

maximum in case of control (58.40%) fruits while minimum 

shrinkage percentage (5.03%) was noticed in T4 (AG @ 75% 

+ AA 1%+ CG 2%) followed by 6.71% in T3 (AG @ 75% + 

AA 2%) on 15th day storage condition. It might be due to the 

anti-senescent action of coatings which had an inhibitory 

effect on ethylene biosynthesis and retard the activity of 

enzymes responsible for ripening. Cell degradation was 

prevented which in turn facilitated reduced moisture loss and 

lesser respiratory gas exchange, hence delay in senescence 

and lower the shrinkage percentage (Mani et al., 2017) [17]. 

 

 
 

Fig 5: Effect of composite edible coating on fruit shrinkage (%) of Ber cv. Umran. Data are the mean ± SE 
 

Decay (%) 

Initially there was no visible sign of decay in coated fruits up 

to 5th days of the storage period (Fig. 6). The results 

regarding to the effect of Aloe vera gel composite coatings on 

fruit decay per cent varied significantly during storage period. 

Aloe vera gel composite coating treated fruits started decay 

after 10th days of storage period with minimum fruit decay 

per cent (10.08%) was noticed in 75% Aloe vera gel 

incorporated with 1% ascorbic acid coating (T2) followed by 

12.67% in T1 (75% Aloe veragel) and maximum decay 

percentage (87.50%) was found in controlleduncoated 

samples. Decay per cent in Aloe vera gel composite coating 

treatments was less because Aloe vera gel not only reduced 

the rate of respiration and ripening process but it can 

significantly inhibit the growth of bacteria, fungi and molds 

which cause rotting in fruits during storage. Composite edible 

coating induces a strong defense system in coated fruits i.e. 

antifungal, antimicrobial and antibacterial properties. Similar 

results was observed by Jawandha et al. (2014) [15, 16] who 

opined that percent spoilage of Baramasi lemon fruits was 

increased with the extension in storage period due to the 

weakening of the defence system against fungal attack. The 

present results are in corroboration with earlier work of Mani 

et al. (2018) [17] in ber. 
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Fig 6: Effect of composite edible coating on fruit decay (%) of Ber cv. Umran. Data are the mean ± SE 

 

Conclusion 

Conclusively, results indicated that the application of Aloe 

vera gel composite edible coatings prolongs the shelf life and 

maintain the appearance of ber fruits up to 15 days. The study 

particularly suggested that Aloe vera gel composite coating 

incorporated with 1% ascorbic acid as an anti-oxidant showed 

positive effects on ber fruit in terms of their weight, diameter, 

firmness, per cent physiological loss in weight, shrinkage and 

decay percentagea after harvesting and during the storage 

period. So, it can be said that Aloe vera gel extended the shelf 

life of ber fruits but when combined with Vitamin C as 

anatural antioxidant and showed a greater possibility to 

preserve the appearance of ber fruit. 
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