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associated with the residue of the coating materials like 
fungicides are reducing the scope of coatings. Edible 
coatings have no residue associated risks and are possible 
alternative options (Ergun and Satici, 2012).  

The use of Aloe vera gel has drawn interest in the food 
industry (Arowora et al., 2013). A. vera based edible coat-
ings have been shown to prevent loss of moisture and 
firmness, control respiration rate and development and 
maturation, delay oxidative browning, and reduce micro-
organism proliferation in fruits such as sweet cherry, table 
grapes and nectarines (Valverde et al., 2005; Matinez-
Romero et al., 2005; Ahmed et al., 2009). In addition to 
the traditional role of edible coatings as a barrier to water 
loss and delaying fruit senescence, the new generation 
coatings are being designed for incorporation and/or for 
controlled release of antioxidants, nutraceuticals, chemi-
cal additives and natural antimicrobial agents (Vargas et 
al., 2008). It has also been reported that A. vera extracts 
possess antimicrobial activity against Gram positive and 
Gram negative bacterial pathogens (Adetunji, 2008).  The 
use of A. vera gel as an edible surface coating has been 
reported to prolong the shelf life and to delay changes in 
parameters related to deterioration of quality in sweet 
cherry and table grapes (Martinez- Romero et al., 2006; 
Serrano et al., 2006), yet no studies have demonstrated 
the use of A. vera natural plant extract based on its 
antifungal properties on enhancement of shelf life and 
quality of mango fruits. Therefore, this study was 
conducted with the objective of evaluating the effects of 
the different A. vera concentrations on postharvest life of 
mango fruits. 
 
 
MATERIALS AND METHODS 
 
Research site 
 
The postharvest study was carried out in a laboratory at Egerton 
University, Njoro, Kenya. The laboratory lies at a latitude of 0º 23’ 
South, longitude 35º 35’ East, altitude of approximately 2,238 m 
a.s.l in the Lower Highland 3 (LH3) agroecological zone (Jaetzold 
and Schmidt, 1983). The laboratory records average maximum and 
minimum temperatures of 19 to 22°C and 5 to 8°C, respectively 
(Egerton Metrological Station, 2009).  
 
 
Mango 
 
The variety ‘Ngowe’ was used:  it is popular, has little fibre and has 
excellent eating quality but it is susceptible to anthracnose. All the 
fruits that were used in this study were acquired from a grower in 
Masii in Machakos County, Kenya. The fruits were harvested at the 
mature green stage. The mature green fruits were without any 
visible blemish. The fruits were transported to the laboratory the 
same day. 
 
 
Aloe vera 
 
Leaves of A. vera were harvested from Lare in Nakuru County, 
Kenya. Only the fully extended mature leaves were harvested. The 
leaves  were  then  stored  in  plastic  papers and transported to the 
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laboratory within same day. 
 
 
Chitosan 
 
Crushed chitosan powder food grade was purchased from Kobian 
Chemicals Company Nairobi.  
 
 
Preparation of coating solutions 
 
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 A. vera gel. The gel matrix was 
pasteurized at 70°C for 45 min. For stabilizing, the gel was cooled 
immediately to an ambient temperature and 4.5 g of ascorbic acid 
was added; 4.5 g of citric acid was then added to adjust the pH to 4.  

To prepare chitosan coating, 1% Chitosan (Kobian Chemical Co.) 
was dissolved in a 0.5% glacial acetic acid and distilled water. The 
pH value of the chitosan solution was then adjusted to 5.6 using 0.1 
M NaOH. 
 
 
Application of treatments and experimental design 
 
The coating solutions were: aloe gel (0%) as a negative control, 
aloe gel (25%), aloe gel (50%), aloe gel (75%), and chitosan (1%) 
as a positive control. Fresh fruits were dipped completely into the 
coatings solutions at room temperature for 25 min. The fruits were 
allowed to drain and then dried at room temperature to allow a thin 
film layer to be formed on the fruits. The fruits were then stored at 
room temperature and at 13°C. Mature, green fruits, without any 
visible blemish, were selected and the pedicels were removed. The 
fruits were then randomly divided into eight lots of 20 fruits each. 
The first lot constituted the positive control and was coated with 
chitosan. The second, third, fourth and fifth lots were coated by 
dipping completely in A. vera gel at concentrations of 0, 25, 50 and 
75%, respectively and stored at room temperature and at 13°C 
(recommended optimum storage temperature for mangoes). The 
experiment was laid out as a 5 by 2 factorial experiment embedded 
in a completely randomized design with three replications. Various 
parameters were evaluated at 4 day intervals until the overall 
acceptability became unsatisfactory for each lot of samples (the fruit 
was considered as waste when it is infected by disease and/or its 
firmness value is less than 2).  
 
 
Weight loss 
 
Three fruits in each replication for each treatment were marked before 
storage, and weighed using a digital balance (EK-600H, Japan). 
The same fruits were weighed at the beginning of the experiment 
and at the end of each storage period. The results were expressed 
as percentage loss of initial weight. 
 
 
Total soluble solid (TSS) 
 
Total soluble solids were determined using hand held refractometer 
(0-30 ºBrix) (RHW refractometer, Optoelectronic Technology 
Company Ltd. UK). Individual mango fruits from each treatment 
were ground in a blender to obtain soluble solids readings from the 
freshly prepared juice. 
 
 
Firmness 
 
Three mango fruits from each treatment were used to determine
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It was also observed that TSS significantly increased 
with storage time. This behavior of TSS was likely due to 
losses in water through respiration and evaporation and 
hydrolysis of starch during storage and hence increases 
in TSS (Eman et al., 2013). Ahmed et al. (2009) observed 
the formation of soluble pectinic acid from insoluble 
protopectin during senscence of fruit; and they attributed 
such increase in TSS to the conversion of starch into 
sugar. Similar results were obtained using A. vera gel 
treatment (2.5%) which suppressed the increase in TSS 
for ‘Artic Snow’ nectarines during ripening at 20°C 
(Ahmed et al., 2009). 
 
 
CONCLUSION AND RECOMMENDATION 
 
Findings of this study demonstrate the potential of using A. 
vera gel as a coating for improved postharvest shelf life 
and maintaining quality of mango fruits hence reduced 
postharvest losses. The results showed that at both tem-
peratures, 50 and 75% aloe concentrations significantly 
increased the shelf life evidenced by reduced percentage 
weight loss. Fruit firmness and totals soluble solids 
concentration and pH were also maintained for longer 
periods in these treatments. Since A. vera is an edible 
plant, does not pose any environmental hazard and is 
easily available in Kenya and other tropical regions, A. 
vera at 50% concentration can be used as an alternative 
fruit coating for mangoes. 
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