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ABSTRACT 
The effect of different treatments; chitosan, gum Arabic and Aloe vera gel addition to control on 

fruit quality of mango (Mangifera indica, L. cv. Alphonse), in 2017 and 2018 seasons during storage 
periods at low temperature 13±1°Cand air (90-95% relative humidity) for 30 days was investigated. 
The quality characteristics such as fruit weight loss, disorders, firmness, TSS, titratable acidity, 
vitamin C and total sugars were determined at an interval of 10 days during storage. Results showed 
that, in both seasons, all used treatments caused a significant decrease in fruit weight loss and 
disorders percentage during cold storage as compared with control. Where, it was increased 
significantly with prolonging storage periods compared with initial date. Furthermore, the pervious 
treatments significantly increased fruit firmness, total soluble solid, total sugars and vitamin C, where 
it were caused a significantly decrease in titratable acidityduring cold storage period in compared with 
control. At the end of storage periods, the lowest values of fruit weight loss were presented by gum 
Arabic 10% and fruit disorders was presented by chitosan 2% and gum Arabic 10%. Where, chitosan 
2%, gum Arabic 10% and Aloe Vera gel 50%, positively, affected postharvest quality prosperities 
including fruit firmness, TSS, titratable acidity, ascorbic acid and total sugars in comparison with 
other treatments 
  
Keywords: "Alphonse" mango, chitosan, Aloe Vera, gum Arabic, quality and storability   

 
Introduction 

Mango (Mangifera indica L.) is a tropical climacteric fruit and ripens very fast in harsh climatic 
conditions. Best quality is retained at the lowest possible storage temperature tolerated by the product. 
Postharvest diseases and short shelf life are the major problems of mango fruit, which affecting its 
quality (Zheng et al., 2012). Various biochemical changes during the ripening process affect fruit 
composition and quality. 

Several techniques have been used to reduce deterioration, extend the shelf life and maintain 
quality of mango fruit, including low temperature and coatings (Ravindra and Goswami, 
2007).Natural products are useful and taking place as an alternative approaches for delaying ripening 
and reducing postharvest deterioration of fruit (Tripathi and Dubey, 2004). Among the compounds 
used for this purpose is chitosan, a high molecular weight cationic polysaccharide derived from chitin 
(Zhong and Xia, 2007) that happens to be nontoxic, biocompatible and biodegradable (Shigemasa et 
al., 1994), and was reported to delay ripening of mango fruits up to 9 days (Srinivasa et al., 2002). 
Chitosan, also is a natural biopolymer containing (1, 4)-linked 2-amino-deoxy-β-d-glucan, derived by 
deacetylation of chitin as reported by Aider (2010). It has a wide range of uses in fruit and vegetable, 
because of its film forming, biochemical properties and antimicrobial activity (Devlieghere et al., 
2004). 

Gum Arabic is a polysaccharide natural secretion from Acacia species and used in industries for 
film forming, emulsification, and encapsulation properties. Gum Arabic Aloe vera gel appears to 
contain various antibiotic and antifungal compounds that can potentially delay or inhibit 
microorganisms that are responsible for food borne illness in humans as well as food spoilage. 
Recently, the use of Aloe vera gel as an edible surface coating has been reported to prolong the shelf 
life and to delay the changes in the parameters related to deterioration of quality in sweet cherry and 
table grapes (Martinez-Romero et al., 2006; Serrano et al., 2006). In the other hand, Aloe Vera gel-
based edible coatings prevent loss of moisture and firmness, control respiratory rate, delay oxidative 
browning and reduce microorganism proliferation in fruits (Castillo et al., 2010). 
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Temperature, on the other hand, is an important component that affects quality of mango. Low 
temperature storage has been used in the enhancement of shelf life and quality maintenance in various 
fruits. The extension of storage life under cool temperature is due to the reduction in respiration rate 
and lowering the production of ethylene. However, due to its tropical origin, mango is susceptible to 
chilling injury at lower temperatures. Storing mango at 13°C has been demonstrated to extend the 
postharvest life of mangoes. However, temperature below 10°C causes chilling injury and above 15°C 
leads to shorter postharvest storage life (Ezz and Awad, 2011). 

Therefore, the main target of our study was to study the effect of chitosan, gum Arabic and Aloe 
Vera gel as postharvest treatments on quality of mango (Mangifera indica L. cv. Alphonse) fruits 
during cold storage periods at 13±1°Cin air (90-95% relative humidity). 
 
Materials and Methods 
 
Plant materials  

Mature and hard green mango (Mangifera indica L. cv. Alphonse) fruit were obtained from a 
private orchard at El-Nubaria region, El-Behira governorate, Egypt. After harvest fruits were 
transported quickly to the laboratory within a day. Only the firm and well developed fruits of uniform 
size and maturity, free from pest, disease, injuries, bruises and blemishes were selected for the 
experiment with three materials; gum Arabic, chitosan and Aloe vera gel. 

 
Preparation of dipping solutions 

Leaves of Aloe Vera harvested from a private orchard at El-Nubaria region, El-Behira 
governorate, Egypt. Only the fully extended mature leaves were harvested, then stored in plastic 
papers and transported to the laboratory within same day. Aloe gel was obtained from fresh aloe 
leaves, the matrix was separated from the outer cortex of the leaves and the colourless 
hydroparenchyma homogenized in a blender. The resulting mixture was filtered using Watman filter 
paper number 100 to remove the fibres. The liquid constituted fresh Aloe vera gel. The gel matrix was 
pasteurized at 70◦C for 45min. For stabilizing, the gel was cooled immediately to an ambient 
temperature and 4.5g of ascorbic acid was added; 4.5g of citric acid was then added to adjust the pH 
to 4. 

Gum Arabic solution 5 and 10% (w/v) was prepared by dissolving 5 and 10 g of gum Arabic 
powder in 100 mL distilled water. The solution was heated at 40°C for 60 min, using a hot plate 
magnetic stirrer (Model SP 18420-26 Barnstead thermolyne 2555 Kerper Boulevard Dubuque, USA). 
Glycerol 1.0% was also added as a plasticizer to the coating solutions. The pH of the solution was 
adjusted to 5.6 with 1 mol L−1 sodium hydroxide (NaOH) using a pH meter (GLP 21, Crison, 
Barcelona).  

Chitosan coating solution 1 and 2% (w/v) was prepared by dissolving 1 and 2 g of chitosan 
in100 mL distilled water containing 1% (v/v) glacial acetic acid. The solution was agitated constantly 
using a magnetic stirrer for 3 h. The suspension was filtered through cheese cloth in order to eliminate 
the insoluble material. The pH of the solution was adjusted to 5.6 with 1 mol L−1NaOH, and 0.2 mL 
of Tween-20 also added to improve wettability. Treatments for the experiment were: (1) only water as 
a control, (2) chitosan 1%, (3) chitosan 2%, (4) gum Arabic5%, (5) gum Arabic 10%, (6) Aloe Vera 
gel 25% and (7) Aloe Vera gel 50%. 

Fruits were washed with 0.01% sodium hypochlorite for 2 min, and dried in air at ambient 
temperature. The mangos fruit were randomly divided into seven groups of 60 fruits each. All the 
treatments were conducted with three treatments. One of the seven dipping treatments was then 
applied to each group. The first group was dipped in water as a control. The other three groups were 
dipped in the corresponding solutions for three minutes. After dipping, fruits were air-dried for one 
hour. All fruits were packed in plastic boxes (40 × 30 × 12 cm), and then the fruits were stored at 
13±1°Cin air (90-95% relative humidity) for 30 days. The data were collected before treatment (day 
0) and at 10 day intervals for 30 days during cold storage. Fifteen fruits of each treatment were 
sampled at each interval.  

 
Fruit weight loss (%): Was measured by the difference between the initial and final weight of each 
replication. It was expressed as a percent (%) using the following equation: 
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Weight loss % =  
(Initial weight of fruits – Weight of fruits at inspection date) 

× 100 
Initial weight of fruits 

 
Fruit firmness (lb/inch2): Was measured using a Magness-Taylor penetrometer (pressure tester). 
Readings were taken in two positions in each tested fruit, averaged and recorded in lb/inch2. 
 
Fruit disorders (%): 

The percentage of disordered fruits included all of the spoiled fruits resulted from rots, fungus, 
bacterial and pathogens were assessed and the defects were calculated as follows: 

Disorders % = 
No. of fruit disorders 

× 100 
No. of fruit at the beginning of storage 

 
Total soluble solids (TSS %): Fruit TSSpercentage were determined by a hand refractometer 
according to (A.O.A.C., 1994). 

 
Titratable acidity (TA%): To determine the titratable acidity of the fruit, 10 g of pulp of each fruit 
were first diluted with sterile distilled water to achieve 50 ml. 10 ml of the dilution were then titrated 
with 0.1 N NaOH according to the process reported by the A.O.A.C. (1999). The results were 
expressed as a percentage of citric acid present in the samples (g citric acid/ 100 g fresh pulp weight). 

 
Total sugars (g. glucose per 100 g. fresh weight): Were determined colorimetrically using phenol 
and sulphuric acid according to Malik and Singh (1980) and the concentration was calculated as g 
glucose per 100 g. fresh weight. 
 
Vitamin C (mg ascorbic acid per 100 ml juice): Vitamin C content was determined in fruit juice 
using 2, 6-dichlorophenol-indo-phenol blue dye as mg ascorbic acid per 100 ml juice (A.O.A.C., 
1980). 
 
Experimental design and statistical analysis: Data of the present study were subjected to the 
analysis of variance test (ANOVA) as a factorial experiment in a Randomized Complete Block 
Design (RCBD). Where the first factor was for seven treatments mentioned before, the second factor 
was for storage period. The least significant differences (LSD) at the 5% level of probability were 
calculated using a computer program SAS according to Gomez and Gomez (1984). 
 
Results and Discussion 
 
Fruit weight loss 

Data of studying the effect of chitosan, gum Arabic and Aloe Vera gel postharvest treatments 
during cold storage on weight loss of mango (Mangifera indica L. cv. Alphonse) in 2017 and 2018 
seasons was reported in Table (1). Data showed that weight loss percentage increased with increasing 
storage periods, and the differences among all tested storage periods were statistically significant 
compared with the initial date in both seasons of study. 

Furthermore, chitosan, gum Arabic and Aloe vera gel treatments significantly decreased fruit 
weight loss percentage compared with control in 2017 and 2018 seasons. In addition, the treatments of 
gum Arabic at 10% were more effective and significant on decreasing fruit weight loss during cold 
storage compared with other treatments. The loss of fresh fruits and vegetables weight is mainly due 
to the loss of water caused by transpiration and respiration processes (Wang et al., 2007; Zhu et al., 
2008 and Elsabee and Abdou, 2013). The increase of mango fruit weight loss during storage may be 
due to the increase of the respiratory metabolism of the fruits and exacerbate the loss of water 
absorbed by the chitosan coating on the fruit surface (Zhu et al., 2008 and Abbasi et al., 2009). 
Chitosan coating forms a layer of semi-transparent to smooth the pericarp surface (González-Aguilar 
et al., 2009) and can be used as a protective barrier to reduce respiration and transpiration rates 
through fruit surfaces (Wang et al., 2007; Zhu et al., 2008 and Elsabee & Abdou, 2013).Chitosan 
coating treatment of mango fruits was clearly effective in conferring a physical barrier to moisture 
loss, therefore a decreasing of weight loss in coated fruit with chitosan was observed in this study. 
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Moreover, the loss of water from treated fruits was lesser than the control. This was due to the fact 
that Aloe vera coating served as semi permeable membrane around fruit surface. 

In a previous study was conducted to find out the effects of Aloe vera gel and chitosan on 
postharvest quality of mango fruit cv. Chok Anan. It was found that, at 25° C storage temperature, 
fruit coated with 1% chitosan and 20% Aloe vera gel could delay fruit weight loss changes of coated 
fruit than the other treatments (Mongkon Intalook, 2005).Nongtaodum and Jangchud (2009) also, 
reported that chitosan can retard weight loss of fresh cut mango significantly. Figueroa et al. (2011) 
noted that such effect may be due to less structure destabilization of cuticle cells caused by chitosan 
treatment. 
 
Table. 1: Effect of chitosan, gum Arabic and Aloe vera gel postharvest treatments on weight loss 

percentage of “Alphonse” mango fruits during cold storage at (13±1°C and 90-95% R.H.) 
in 2017 and 2018 seasons. 

A-Treatments 
B- Storage Periods (Days) 

0 10 20 30 Means (A) 
Season 2017 

Control 0.000 3.928 7.954 13.386 6.317 
Chitosan (1%) 0.000 2.807 5.787 9.622 4.304 
Chitosan (2%) 0.000 2.454 5.498 8.031 3.995 
Gum Arabic (5%) 0.000 2.639 5.155 7.963 3.939 
Gum Arabic (10%) 0.000 2.229 4.768 7.208 3.551 
Aloe vera Gel (25%) 0.000 3.148 5.918 8.852 4.479 
Aloe vera Gel (50%) 0.000 2.551 5.595 8.297 4.111 
Means (B) 0.000 2.822 5.811 8.908  
LSDat 0.05 Treatments (A): 0.265   Storage Periods (B): 0.201  Interaction (A×B): 0.529         
 Season 2018 
Control 0.000 4.142 8.181 14.135 6.614 
Chitosan (1%) 0.000 3.065 6.188 8.887 4.535 
Chitosan (2%) 0.000 2.856 5.795 8.199 4.212 
Gum Arabic (5%) 0.000 2.725 5.509 8.257 4.123 
Gum Arabic (10%) 0.000 2.437 4.952 7.322 3.678 
Aloe vera Gel (25%) 0.000 3.274 6.533 9.200 4.752 
Aloe vera Gel (50%) 0.000 3.088 6.042 8.417 4.387 
Means (B) 0.000 3.084 6.171 9.203  
LSDat 0.05 Treatments (A): 0.205   Storage Periods (B): 0.155   Interaction (A×B): 0.408         

 
Fruit disorders  

Results of the present investigation, presented in Table (2) showed the effect of chitosan, gum 
Arabic and Aloe vera gel postharvest treatments during cold storage on disorders percentages of 
mango (Mangifera indica L. cv. Alphonse) in 2017 and 2018 seasons. Data showed that fruit 
disorders increased with increasing storage periods, and the differences among all tested storage 
periods were statistically significant compared with the initial date in the two seasons of study. 
Moreover, chitosan, gum Arabic and Aloe vera gel significantly decreased fruit disorders percentage 
compared with control. 

Data also, revealed that chitosan treatments were more effective on decreasing fruit disorders 
than other treatments in two seasons of study. In addition, chitosan at 2% and gum Arabic at 10% in 
two seasons and Aloe vera gel at 50% in second season were caused a significant decreased on fruit 
disorders compared with other treatments. 

Mango fruits susceptibility to postharvest diseases during storage as a result of the 
physiological changes and senescence process (Prusky & Keen, 1993). The reduction of mangoes 
decay incidence during storage because of pre-harvest applications of chitosan, gum Arabic and Aloe 
vera gel treatments may be due to the low respiration rate and the delay of senescence, which could 
enhance resistance to infection and lesion development as has been previously suggested by Zeng et 
al. (2010) and Wang et al. (2014). Chitosan inhibits the growth of decay and induces defense response 
in host tissues (Shibuya & Minami, 2001 and Zeng et al., 2010). Chitosan treatment showed positive 
effects in maintaining membrane integrity and increasing the activities of antioxidant enzymes and 
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phenolic compounds (Jiang & Li, 2001; Zeng et al., 2010; Hong et al., 2012 and Kumari et al., 2015). 
Moreover, The NH3+ group of chitosan may also restrain the propagation of harmful germs and 
promoting protection from further fungal, thus effectively controlled fruit decay (Devlieghere et al., 
2004). In this regard, Wang et al. (2007) and Zhu et al. (2008) reported that pathogenic 
microorganisms were diminished when mango fruits were coated with chitosan. 

These results are in harmony with a previous study were conducted to find out the effects of 
Aloe vera gel and chitosan on postharvest quality of mango fruit cv. Chok Anan. It was found that, at 
25° C storage temperature, fruit coated with 1% chitosan and 20% Aloe vera gel had less disease 
symptoms and longer storage life than the non-coated fruit (Mongkon Intalook., 2005).Furthermore, 
the effect of gum Arabic (GA) 10% and chitosan (CH) 1% edible coatings on physiological and 
biochemical properties of mango (Mangifera indica L. cv. Choke Anan) fruit were investigated by 
(Khaliq et al., 2016). They reported that no significant differences can be seen between CH 1% and 
GA 10% + CH 1% treated fruits throughout the storage period. The highest decay percentage was 
recorded in the control samples at the end of storage period. It has been observed that coating has the 
ability to prevent the growth of fungi in wide horticultural produces (Tripathi and Dubey, 2004). 
Several strategies have been evaluated by using natural bio preservatives instead of fungicides to 
inhibit decay development and delay the ripening process of mango fruit. Chitosan has strong 
antimicrobial and antifungal properties and helps to prevent postharvest fruit diseases (Elsabee and 
Abdou, 2013). 

 
Table. 2: Effect of chitosan, gum Arabic and Aloe vera gel postharvest treatments on disorders 

percentage of “Alphonse” mango fruits during cold storage at (13±1°C and 90-95% R.H.) 
in 2017 and 2018 seasons. 

A- Treatments 
B- Storage Periods (Days) 

0 10 20 30 Means (A) 
Season 2017 

Control 0.00 2.75 4.37 6.59 3.43 
Chitosan (1%) 0.00 0.96 1.35 1.68 0.99 
Chitosan (2%) 0.00 0.67 1.09 1.25 0.76 
Gum Arabic (5%) 0.00 1.09 1.43 1.82 1.08 
Gum Arabic (10%) 0.00 0.92 1.16 1.40 0.87 
Aloe vera Gel (25%) 0.00 1.22 3.13 5.78 2.53 
Aloe vera Gel (50%) 0.00 1.11 2.88 5.38 0.76 
Means (B) 0.00 1.25 2.20 3.41  
LSDat 0.05 Treatments (A): 0.13  Storage Periods (B): 0.09  Interaction (A×B): 0.25          
 Season 2018 
Control 0.00 3.13 4.73 7.05 3.73 
Chitosan (1%) 0.00 1.16 1.30 1.72 1.04 
Chitosan (2%) 0.00 0.78 1.03 1.27 0.77 
Gum Arabic (5%) 0.00 1.22 1.34 1.78 1.08 
Gum Arabic (10%) 0.00 0.84 1.13 1.33 0.82 
Aloe vera Gel (25%) 0.00 1.26 3.05 5.93 2.56 
Aloe vera Gel (50%) 0.00 0.90 2.87 5.37 2.29 
Means (B) 0.00 1.32 2.21 3.49  
LSD at 0.05 Treatments (A): 0.15 Storage Periods (B): 0.12 Interaction (A×B): 0.31          

 
Fruit firmness 

Data of studying the effect of chitosan, gum Arabic and Aloe vera gel postharvest treatments 
during cold storage on fruit firmness of mango (Mangifera indica L. cv. Alphonse) in 2017 and 2018 
seasons was reported in Table (3). Data showed that fruit firmness decreased with increasing storage 
periods, and the differences among all tested storage periods were statistically significant compared 
with the initial date in the two seasons of study. 

Moreover, chitosan, gum Arabic and Aloe Vera gel treatments significantly increased fruit 
firmness compared with untreated fruits (control) in 2017 and 2018 seasons. In addition, the 
treatments of gum Arabic at 10% and Aloe vera gel at 50% were more effective and significant on 
increasing fruit firmness during cold storage compared with other treatments. Losses in firmness with 
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the progress of storage period due to ripening of mango fruits as a result of an increase in activities of 
cell wall hydrolysis enzymes such as pectinesterase, polygalacturonase pectin methylesterase and 
pectatelyases during ripening and cold storage (Ali et al., 2004). In the cell wall, hydrolyzing enzymes 
are enhanced by CO2production in climacteric fruits (Abbasi et al., 2009; Zhu et al., 2008; De S. 
Medeiros et al., 2012; Hong et al., 2012; Yu et al., 2012; Elsabee & Abdou, 2013 and Shi et al., 
2013). Moreover, chitosan, gum Arabic and Aloe vera treatments alter gas diffusion and thus the 
exchange of CO2 and O2exchange between fruit tissue and the outside atmosphere, maintaining fruit 
moisture and reducing the normal metabolic activity consequently, delay textural changes and reduce 
ripening process in mango (Wang et al., 2007 and Zhu et al., 2008).In a previous study was conducted 
to find out the effects of Aloe vera gel and chitosan on postharvest quality of mango fruit cv. Chok 
Anan. It was found that, at 25° C storage temperature, fruit coated with 1% chitosan and 20% Aloe 
vera gel could delay fruit firmness changes of coated fruit than the other treatments (Mongkon 
Intalook, 2005). 
 
Table. 3: Effect of chitosan, gum Arabic and Aloe Vera gel postharvest treatments on firmness 

(lb/inch2) of “Alphonse” mango fruits during cold storage at (13±1°C and 90-95% R.H.) in 
2017 and 2018 seasons. 

A- Treatments 
B- Storage Periods (Days) 

0 10 20 30 Means (A) 
Season 2017 

Control 11.55 8.91 4.94 2.44 6.96 
Chitosan (1%) 11.55 9.98 7.22 4.60 8.33 
Chitosan (2%) 11.55 12.55 8.15 5.21 8.98 
Gum Arabic (5%) 11.55 11.03 7.68 4.78 8.64 
Gum Arabic (10%) 11.55 11.11 8.75 5.57 9.24 
Aloe vera Gel (25%) 11.55 10.36 7.40 4.53 8.46 
Aloe vera Gel (50%) 11.55 10.89 8.47 5.36 9.07 
Means (B) 11.55 10.41 7.51 4.64  
LSDat 0.05 Treatments (A): 0.24  Storage Periods (B): 0.18 Interaction (A×B): 0.40 
 Season 2018 
Control 12.15 8.89 5.05 2.25 7.08 
Chitosan (1%) 12.15 9.82 6.96 3.99 8.23 
Chitosan (2%) 12.15 10.27 7.95 4.98 8.84 
Gum Arabic (5%) 12.15 10.29 7.38 4.15 8.49 
Gum Arabic (10%) 12.15 10.83 8.25 5.18 9.10 
Aloe vera Gel (25%) 12.15 10.12 7.16 4.04 8.37 
Aloe vera Gel (50%) 12.15 10.62 8.12 4.94 8.96 
Means (B) 12.15 10.12 7.27 4.22  
LSD at 0.05 Treatments (A): 0.21  Storage Periods (B): 0.16 Interaction (A×B): 0.41 

 
Furthermore, loss of firmness during storage is agreement with the findings of Wongmetha and 

ke (2012), Figueroa et al. (2011) and Nongtaodum and Jangchud (2009), who found that chitosan 
played a positive role in this regard by delaying firmness loss. Kays (1991) attributed fruit softness to 
enzymatically mediated degredative changes in cell walls during ripening. Pectinmethylesterase 
(PME) and polygalacturonase (PG) might be either synthesized or activated or a combination of both 
at or near the onset of ripening. Figueroa et al. (2011) results also showed that chitosan played a 
positive role in decreasing firmness loss. 
 
Total soluble solids 

Data concerning the effect of chitosan, gum Arabic and Aloe vera gel postharvest treatments 
during cold storage total soluble solids content of mango (Mangifera indica, L. cv. Alphonse), in 2017 
and 2018 seasons are reported in Table (4). Results, generally, showed that fruit total soluble solids 
content was gradually increased and significantly with the progress of storage and reached the highest 
significant level at the end of storage period compared with fruits at harvest. The higher increment of 
mango fruits content in TSS with the progress of storage period could be attributed to hydrolysis of 
carbohydrates to sugars because of moisture loss and decrease in acidity (Golding et al., 2005).In this 



Middle East J. Agric. Res., 8(4): 1067-1079, 2019 
EISSN: 2706-7955   ISSN: 2077-4605                                                 DOI: 10.36632/mejar/2019.8.4.9  

1073 

regard, the effect of storage period on fruit TSS content gradually increased with storage. This could 
be due to the losses in water through the respiration and evaporation during storage and hence the 
losses in fruit weight (Ezz and Awad, 2011). 
 
Table 4: Effect of chitosan, gum Arabic and Aloe vera gel postharvest treatments on total soluble 

solids percentage of “Alphonse” mango fruits during cold storage at (13±1°C and 90-95% 
R.H.) in 2017 and 2018 seasons. 

A- Treatments 
B- Storage Periods (Days) 

0 10 20 30 Means (A) 
Season 2017 

Control 12.72 14.08 16.14 17.93 15.22 
Chitosan (1%) 12.72 15.12 16.87 19.02 15.93 
Chitosan (2%) 12.72 15.65 17.45 19.35 16.29 
Gum Arabic (5%) 12.72 14.75 16.74 18.81 15.75 
Gum Arabic (10%) 12.72 15.46 17.25 19.28 16.18 
Aloe vera Gel (25%) 12.72 16.05 17.14 19.95 16.46 
Aloe vera Gel (50%) 12.72 16.17 17.56 20.55 16.87 
Means (B) 12.72 15.39 17.02 19.27  
LSDat 0.05 Treatments (A): 0.17   Storage Periods (B): 0.13  Interaction (A×B): 0.35 
 Season 2018 
Control 13.35 13.80 16.01 17.52 15.17 
Chitosan (1%) 13.35 15.30 17.14 19.17 16.24 
Chitosan (2%) 13.35 15.80 17.65 19.55 16.58 
Gum Arabic (5%) 13.35 15.18 17.09 19.02 16.16 
Gum Arabic (10%) 13.35 15.58 17.51 19.40 16.46 
Aloe vera Gel (25%) 13.35 16.22 17.33 20.30 16.80 
Aloe vera Gel (50%) 13.35 17.00 17.87 20.69 17.23 
Means (B) 13.35 15.55 17.22 19.38  
LSDat 0.05 Treatments (A): 0.13  Storage Periods (B): 0.10 Interaction (A×B): 0.26 

 
Our results also, revealed that, all treatments significantly increased total soluble solids contents 

compared with the control. In addition, Statistical analysis of the present data indicated that, Aloe vera 
gel at 50% treatment caused a higher effect in increasing total soluble solids than those other 
treatments and the differences were big enough to be significant. Effect of gum Arabic (GA) 10% and 
chitosan (CH) 1% edible coatings on physiological and biochemical properties of mango (Mangifera 
indica L. cv. Choke Anan) fruit were investigated by Khaliq et al., 2016. They reported that soluble 
solid concentration gradually increased in all samples regardless of dipping treatments with increasing 
the storage time. It has been reported that SSC increased with progressing the storage time in 
nectarine (Ahmed et al., 2009) and mango (Zheng et al., 2012; Li et al., 2014). These data support 
previous reports, where a minor increase in SSC has been reported in shiitake mushroom treated with 
gum Arabic plus natamycin (Jiang et al., 2013) and chitosan coated mango (Kittur et al., 2001; de S. 
Medeiros et al., 2012). The increase in SSC could be attributed by the breakdown of carbohydrate into 
simple sugar and glucose (Kittur et al., 2001). During the ripening process, starch hydrolyzed into 
simple sugars, where glucose, fructose and sucrose are dominant in ripe fruits (Ito et al., 1997). The 
activities of sucrose synthase, invertase and amylase enzyme increased and hydrolysed the starch to 
sucrose (Kumar et al., 1994). Edible coating created a semipermeable film around the fruit and 
modified the internal atmosphere by increasing CO2and decreasing O2 production (De S. Medeiros et 
al., 2012). 

 
Titratable acidity 

The response of titratable acidity content on mango (Mangifera indica L. cv. Alphonse) fruits to 
postharvest application of chitosan, gum Arabic and Aloe vera gel was reported in Table (5). Data 
showed that, in both seasons, all treatments caused a significant decrease in titratable acidity 
compared with control. In addition, the statistical analysis showed that, chitosan at 2% in first season 
and Aloe vera gel at 50% in both seasons caused a higher effect in decreasing titratable acidity than 
that other treatments and the differences were big enough to be significant. 
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Regarding the effect of storage periods on the changes in fruit titratable acidity content were 
significantly decreased with increasing storage periods, and the differences among all tested storage 
periods were statistically significant compared with the initial date in the two seasons of study. The 
titratable acidity gradually declined with the increase in storage duration that is due to the 
consumption of organic acids in respiratory metabolism (Pesis et al., 1999; Abbassi et al., 2009; Rab 
et al., 2011). In addition, it is due to the conversion of citric acid into sugars and their further 
utilization in metabolic process of the fruits, Doreyappy-Gowda & Huddar, 2001 and Rathore et al., 
2007). In a previous study was conducted to find out the effects of Aloe vera gel and chitosan on 
postharvest quality of mango fruit cv. Chok Anan. It was found that, at 25° C storage temperature, 
fruit coated with 1% chitosan and 20% Aloe vera gel could delay fruit titratable acidity changes of 
coated fruit than the other treatments (Mongkon Intalook, 2005).Furthermore, the effect of coating 
with chitosan on mango cv. ‘Zibda’ fruit storability was study by Mohamed et al., (2017) and they 
reported that mango fruit contents in TA gradually and significantly decreased with the advanced of 
storage period during the two seasons in this trial. Data also cleared that, all pre-harvest coating 
applications significantly reduced titratable acidity fruit contents changing rate during cold storage. A 
rapid reduction in TA content of mango fruits during storage is associated with fast senescence of 
fruits (Abbasi et al., 2009). 
 
Table 5: Effect of chitosan, gum Arabic and Aloe vera gel postharvest treatments on titratable acidity 

percentage of “Alphonse” mango fruits during cold storage at (13±1°C and 90-95% R.H.) 
in 2017 and 2018 seasons. 

A- Treatments 
B- Storage Periods (Days) 

0 10 20 30 Means (A) 
Season 2017 

Control 2.10 1.74 0.93 0.69 1.37 
Chitosan (1%) 2.10 1.72 0.78 0.44 1.26 
Chitosan (2%) 2.10 1.57 0.64 0.40 1.18 
Gum Arabic (5%) 2.10 1.79 0.89 0.59 1.35 
Gum Arabic (10%) 2.10 1.68 0.75 0.48 1.25 
Aloe vera Gel (25%) 2.10 1.65 0.71 0.40 1.21 
Aloe vera Gel (50%) 2.10 1.52 0.61 0.38 1.15 
Means (B) 2.10 1.67 0.76 0.48  
LSDat 0.05 Treatments (A): 0.03 Storage Periods (B): 0.02 Interaction (A×B): 0.07 
 Season 2018 
Control 1.95 1.81 0.97 0.69 1.35 
Chitosan (1%) 1.95 1.70 0.75 0.51 1.23 
Chitosan (2%) 1.95 1.60 0.66 0.46 1.17 
Gum Arabic (5%) 1.95 1.88 0.87 0.64 1.33 
Gum Arabic (10%) 1.95 1.72 0.77 0.61 1.26 
Aloe vera Gel (25%) 1.95 1.67 0.69 0.44 1.19 
Aloe vera Gel (50%) 1.95 1.54 0.59 0.40 1.12 
Means (B) 1.95 1.70 0.75 0.54  
LSDat 0.05 Treatments (A): 0.04 Storage Periods (B): 0.03 Interaction (A×B): 0.07 

 
Studying the efficacy of chitosan, gum acacia, guar gum, and paraffin is well established as an 

effective edible coating on Ber fruits by Mani et al., (2018). Results showed that the fall in titratable 
acidity was highest in case of control which was 11.47 at 0 day to 8.1 at 15th day of storage. The 
reduction in acidity content was however lowest in case of coated fruit samples as compared to the 
uncoated ones. At 15th storage day, lowest fall of acidity was observed in T3 (Aloe vera gel at 2% + 
Guar gum at 2%) which was 9.57 followed by T5 (Aloe vera gel at2% + Paraffin at 2%) which was 
9.23. Maximum reduction in acidity was observed in T1 (Control) sample which was 8.1 followed by 
T6 (Chitosan at2%) which was 8.43. 
 
Total sugars 

Data concerning the influence of postharvest application of chitosan, gum Arabic and Aloe vera 
gelon fruit total sugars of mango (Mangifera indica L. cv. Alphonse) are reported in Table (6). Data 
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showed that, in both seasons, all treatments caused a significant increase in total sugars compared 
with the control. In addition, statistical analysis of the present data indicated that, Aloe vera gel at 
50% treatment caused a higher effect in increasing fruit total sugars content than those other 
treatments and the differences were big enough to be significant. 

Regarding the effect of storage periods, data show that, fruit total sugars content was gradually 
increased and significantly as storage prolonged the rate of respiration, transpiration and other 
metabolic changes (Gul et al., 1990), and reached the highest significant level at the end of storage 
period compared with fruits at zero time. The increase in sugars content during storage may possibly 
be due to hydrolysis of starch into sugars as on complete hydrolysis of starch no further increase 
occurs and subsequently a decline in these parameters is predictable as they along with other organic 
acids are primary substrate for respiration (Will et al., 1980). In this regard, Wongmetha and ke 
(2012) reported that starch content of mango fruits tended to decrease during storage and attributed 
that decrease to the conversion of starch to sucrose. 
 
Table. 6: Effect of chitosan, gum Arabic and Aloe vera gel postharvest treatments on total sugars (g. 

glucose per 100 g. fresh weight) of “Alphonse” mango fruits during cold storage at (13±1°C 
and 90-95% R.H.) in 2017 and 2018 seasons. 

A- Treatments 
B- Storage Periods (Days) 

0 10 20 30 Means (A) 
Season 2017 

Control 4.85 6.56 12.53 14.20 9.54 
Chitosan (1%) 4.85 7.05 12.89 14.74 9.88 
Chitosan (2%) 4.85 7.38 13.26 15.13 10.15 
Gum Arabic (5%) 4.85 6.95 12.65 14.55 9.75 
Gum Arabic (10%) 4.85 7.27 12.99 14.91 10.01 
Aloe vera Gel (25%) 4.85 7.31 13.14 15.07 10.09 
Aloe vera Gel (50%) 4.85 7.55 13.47 15.37 10.31 
Means (B) 4.85 7.15 12.99 14.85  
LSDat 0.05 Treatments (A): 0.19 Storage Periods (B): 0.15 Interaction (A×B): 0.31 
 Season 2018 
Control 5.45 6.77 11.87 13.90 9.50 
Chitosan (1%) 5.45 7.45 12.47 14.77 10.03  
Chitosan (2%) 5.45 7.69 13.32 15.10 10.39  
Gum Arabic (5%) 5.45 7.08 12.28 14.43 9.81  
Gum Arabic (10%) 5.45 7.55 12.70 14.55 10.06  
Aloe vera Gel (25%) 5.45 7.65 12.68 15.01 10.19  
Aloe vera Gel (50%) 5.45 7.79 13.35 15.44 10.56  
Means (B) 5.45 7.42 12.69 14.74  
LSDat 0.05 Treatments (A): 0.15 Storage Periods (B): 0.11 Interaction (A×B): 0.30 

 
Studying the efficacy of chitosan, gum acacia, guar gum, and paraffin is well established as an 

effective edible coating on Ber fruits by Mani et al., (2018). Results showed that the total sugar 
content increased in of the fruits during the storage period. The total sugar content in untreated fruits 
showed an increase as the storage duration is prolonged. In control sample, total sugar content 
increased from 8.26 at day 0 to 11.51 at 15th day of storage. The treated samples showed a lesser 
decline in the total sugar content. Minimum fall in total sugar content was observed in T3 (Aloe vera 
gel at 2% + Guar gum at 2%) which was 8.37 in day 0 to11.93 in day 15. However there was no 
significant effect of treatment on the total sugar content of the fruits. The increase in total sugar 
content is dependent of the type of edible coating treatment employed. The increase in total sugar 
content can be attributed to the fact that starch gets transformed to sugar during the storage period. 
The noteworthy surge in total sugars content during their storage is credited to the proliferation in the 
enzymatic activity accountable for starch hydrolysis and sugar breakdown due to respiration.  
 
Vitamin C 

Results of the present investigation, presented in Table (7) showed the effect of postharvest 
application of chitosan, gum Arabic and Aloe vera gel on fruit vitamin C contents of mango 
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(Mangifera indica L. cv. Alphonse) during cold storage in 2017 and 2018 seasons.The results 
revealed that, in both seasons, fruit vitamin C content was gradually decreased and significantly with 
the progress of storage and reached the lowest significant level at the end of storage period compared 
with initial date.The rapid reduction of mango fruit content in ascorbic acid during storage is 
associated with the fast senescence of fruits (Abbasi et al., 2009). 

The statistical analysis also, revealed that, all treatments significantly increased fruit ascorbic 
acid contents compared with control. Moreover, chitosan at 2% and Aloe vera gel at 50% caused a 
higher effect in increasing ascorbic acid than those other treatments and the differences were big 
enough to be significant. Coating treatments served as a protective layer and controlled the 
permeability of oxygen and carbon dioxide, thus led to change the internal atmosphere of the fruits, 
which delayed the metabolic processes and consequently retarded fruit senescence. Thereby delayed 
the deteriorative oxidation reaction of ascorbic acid (Wang et al., 2007; Zhu et al., 2008; Abbasiet al., 
2009; De S. Medeiros et al., 2012; Hong et al., 2012; Yu et al., 2012; Shi et al., 2013; Wang et al., 
2014 and Kumari et al., 2015).Therefore, treated mango fruit with chitosan coatings treatments could 
be inhibited the metabolic processes and delayed the declined in ascorbic acid content of mango fruits 
during storage. Moreover, the loss in ascorbic acid content during storage could be attributed to the 
increase in ascorbate oxidase activity and conversion of L-ascorbic acid into dihydro-ascorbic acid 
(Cardello& Cardello, 1998 and Davey et al., 2000). Furthermore, the effect of gum Arabic (GA) 10% 
and chitosan (CH) 1% edible coatings on physiological and biochemical properties of mango 
(Mangifera indica L. cv. Choke Anan) fruit were investigated by Khaliq et al., 2016. They reported 
that, in general, a gradual decline in ascorbic acid was observed during storage in both treated and 
untreated mango fruit. The highest loss of ascorbic acid was recorded in the control fruits at the end of 
experiment. 
 
Table. 7: Effect of chitosan, gum Arabic and Aloe vera gel postharvest treatments on vitamin C (mg 

ascorbic acid per 100 ml juice) of “Alphonse” mango fruits during cold storage at (13±1°C 
and 90-95% R.H.) in 2017 and 2018 seasons. 

A- Treatments 
B- Storage Periods (Days) 

0 10 20 30 Means (A) 
Season 2017 

Control 42.25 34.75 27.68 21.65 31.58 
Chitosan (1%) 42.25 36.74 30.78 25.66 33.86 
Chitosan (2%) 42.25 37.41 33.34 27.27 35.07 
Gum Arabic (5%) 42.25 36.03 30.04 24.84 33.29 
Gum Arabic (10%) 42.25 36.79 31.35 26.68 34.27 
Aloe vera Gel (25%) 42.25 35.86 30.42 25.22 33.43 
Aloe vera Gel (50%) 42.25 37.18 32.60 27.00 34.76 
Means (B) 42.25 36.39 30.89 25.47  
LSDat 0.05 Treatments (A): 0.59 Storage Periods (B): 0.45 Interaction (A×B): 1.10 
 Season 2018 
Control 40.65 33.52 26.73 20.49 30.34 
Chitosan (1%) 40.65 37.70 32.01 26.14 34.12 
Chitosan (2%) 40.65 38.29 34.54 28.35 35.46 
Gum Arabic (5%) 40.65 36.65 30.98 25.61 33.47 
Gum Arabic (10%) 40.65 36.95 32.58 27.18 34.34 
Aloe vera Gel (25%) 40.65 37.47 31.93 26.07 34.03 
Aloe vera Gel (50%) 40.65 38.61 33.73 28.30 35.32 
Means (B) 40.65 37.03 31.79 26.02  

LSDat 0.05 Treatments (A): 0.46 Storage Periods (B): 0.35 Interaction (A×B): 0.92 

 
Conclusion 

The present study illustrated that, postharvest coating of chitosan, gum Arabic and Aloe vera gel 
treatments as applications are the promising strategy for the management postharvest fruit quality of 
mangoes cv. "Alphonse" during storage at 13°C and increased its storage life up to Four weeks. In 
addition, chitosan at 2% and Aloe vera gel at 50% led to market increase in firmness, TSS, titratable 
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acidity, total sugars and vitamin C, where, gum Arabic at 10% caused a highly minimized fruit weight 
loss and disorders percentage compared with others. 
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