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Introduction 
 

Mango (Mangifera indica L.) belongs to the 

order Sapindales in the family Anacardiaceae. 

India ranks first in mango production 

contributing over 45.5% of total production in 

the world. The total production in India is 

about 180.02 lakh tons which is 22.1% of 

total fruit production. The total area under 

mango is 25lakh hectare accounting to 35.8% 

of total area under fruits with a productivity 

of 7.2 MT/ha (Anon., 2013). 

 

Due to its adaptability to a wide range of soil 

and climatic conditions, relatively hardy  

 

 

 

 

 

 

 

 

 

nature of the tree, the low cost of raising and 

maintenance and above all the excellent 

dessert quality of the fruit, cultivation of 

mango has spread throughout the length and 

breadth of the country (Singh, 1995). 

 

Himsagar is an early variety of mango. The 

fruit is medium in size, ovate to ovate-oblique 

in shape. Peel is medium thick; pulp is firm, 

cadmium yellow in colour and fibreless. 

Flavour is delightful, well blended with a 

tinge of turpentine and taste is very sweet 

having abundant juice (Srivastava, 1998). 
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The study on effect of packaging and storage condition on the shelf life and chemical 

composition of mango cv. Himsagar was carried out at Department of Post-Harvest 

Technology of Horticultural Crops, Faculty of Horticulture, BCKV, Nadia. The fruits of 

cultivar were harvested at fully mature but unripe stage and were packed in different 

packages (Un-perforated LDPE, Perforated LDPE, Plastic crate, CFB box and Perforated 

LDPE with CFB box) and placed in cold store (12±1ºC; 85-90% RH) whereas control was 

without packaging under ambient condition. The fruits were examined for biochemical 

parameters viz., TSS, titratable acidity, ascorbic acid, total sugar, reducing sugar and β- 

carotene content. Data revealed that packaging and storage period had significantly 

affected the various chemical constituents of fresh Himsagar mango. There was a gradual 

decrease in acidity and ascorbic acid content of mango, whereas, TSS, total sugar and 

reducing sugar contents increased during storage. Packing Himsagar mango in LDPE bag 

of 100 gauge thickness with 1% perforation and 3 ply CFB with 5% perforation at 

temperature 12±1ºC proved to be the best treatment for it recorded more gradual increase 

in TSS and total sugar than other treatments up to 12
th

 day. It also showed maximum shelf 

life and maximum retention of nutritional quality for the cultivar. But, as per sensory 

quality the maximum score was attained in CFB box (T4) for Himsagar. 
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However, it cannot be stored for a long period 

of time mainly due to early senescent feature. 

The fruit develops blackish stains and spoils 

within a very short period with a maximum 

storage duration of five to seven days. It most 

likely fails to tolerate minimum transportation 

hazards (Siddiqui and Dhua, 2009). 

 

In order to overcome these hurdles there is a 

necessity to find suitable post-harvest 

techniques to increase shelf life of mango 

fruits. Proper temperature management during 

handling and storage retards ripening and 

preserves fresh-market quality while 

extending shelf life (Johnson et al., 1998) as 

at these temperatures the physiological and 

biochemical changes within the fruit will be 

greatly reduced. Good packaging protects 

fruits from physiological, pathological and 

physical deterioration in the marketing 

channels and retains their attractiveness. It 

also contributes a great deal to quality image 

of product both in domestic and export 

markets. Thus, scientific packaging and 

storage reduces the post-harvest losses and 

marketing costs substantially, which enables 

the producer to fetch a competitive price. The 

current investigation, thus, aims to develop 

post-harvest management options that can 

optimize marketing of Himsagar mango 

without loss of quality. 
 

Materials and Methods 

 

Fruits of Himsagar cultivar of mango 

harvested at fully mature but unripe stage 

were obtained from Horticulture Research 

Station, BCKV, Nadia district, West Bengal. 

Harvesting of fruits was done in the early 

morning hours. The stalks of fruit were cut up 

to a size of about 1 cm with secateurs and 

which they were washed in tap water and then 

in distilled water containing 50 ppm of 

chlorine (CaCl2O2), to reduce the microbial 

load. The fruits were then surface dried under 

electric fan. The mango fruits were then 

packed in LDPE, plastic crates, CFB box and 

LDPE+ CFB box in cold storage at 12±1
O
C 

and relative humidity (RH) at 85-95%. 

Readings were then taken after 3 days 

interval. Treatment details are given in table 

1. 

 

Chemical analysis 
 

The mango samples were analysed for various 

constituents. The TSS was determined by 

refractometer (0-32
o
B). Titratable acidity was 

determined using A.O.A.C. (1990) method. 

Reducing and total sugars were determined 

using Lane and Eynon method while beta 

carotene and ascorbic acid content was 

estimated according to procedure described 

by Ranganna (1991). 

 

Sensory evaluation 

 

1-9 Hedonic scale suggested by Ranganna 

(1991) was followed. 

 

Results and Discussion 
 

Packaging and storage had significant effect 

on various chemical constituents, considered 

in this study, of fresh Himsagar mango. TSS 

content of mango fruits gradually increased 

during storage. The increase in TSS content 

during storage could be due to losses in water 

through the respiration and evaporation 

during storage and concentration of juices 

(Wills et al., 1980). Cua (1989) also attributed 

such increase to the conversion of starch into 

sugar by hydrolysis of the polysaccharide. 

The maximum TSS was observed in T5 for 

cultivar (Table 2). The film packagings with 

CFB box and reduced storage temperature 

improved the maintenance of TSS could be 

due to the fact that aging through reduced 

respiration rate and other undesirable 

metabolic changes was reduced (Pongener et 

al., 2011). 

 

The reducing and total sugars of mango fruits 

that were treated with various treatments 
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showed a trend similar to TSS content. The 

initial increase in total sugars of fruits under 

different packages might be due to loss of 

water from the fruits and conversion of 

polysaccharides and pectic substances into 

sugars. The increase in total sugars with the 

storage interval up to 12 days might be due to 

the hydrolysis of starch, yielding mono-and-

disaccharides (Ryall and Pentzer, 1982). Fruit 

sugar contents (reducing and total sugars) 

have been reported to increase during the 

ripening process in storage (Fuchs et al., 

1980). Lower sugar content in fruits from 

polythene packaging treatment was due to 

lower rate of metabolic processes. 

 

The total titrable acidity of fruits showed a 

decreasing trend during storage for all the 

treatments. Such decrease in acidity following 

storage of fruits has also been reported by 

Maini et al., (1984). The decrease in acidity 

during storage could be attributed to the use 

of organic acids as respiratory substrate 

during storage and by conversion of acids into 

sugars. However, maintenance of acidity in 

polythene packed fruits during storage might 

be due to the decreased hydrolysis of organic 

acids and subsequent accumulation of organic 

acids which were oxidized at a slow rate 

because of decreased respiration the results 

are in conformity to similar findings of 

Venkatesha and Reddy (1994) (Table 3). 

 

There was a decreasing trend of ascorbic acid 

content in the fruits of all the treatments 

during the storage period. The loss in ascorbic 

acid content with the progress of storage 

period could be attributed to rapid conversion 

of L-ascorbic acid into dihydro-ascorbic acid 

in the presence of L-ascorbic acid oxidase 

(Bashir and Goukh, 2002). Among 

treatments, ascorbic acid content of samples 

with perforated LDPE and CFB packaging in 

Himsagar showed highest retention of 

ascorbic acid. Barth et al., (1993) attributed 

the higher ascorbic acid concentration to 

lower peroxidase activity (an important factor 

for ascorbic acid oxidation in plant tissue) in 

package in response to the low O2 and high 

CO2 concentration inside the polymeric 

packaging. 

 

Table.1 Treatment details used for packaging of mango 
 

T1 Un-perforated LDPE in cold storage 

T2 Perforated LDPE (1% perforation) in cold storage 

T3 Plastic crate in cold storage 

T4 Corrugated Fibre Board Box(5% ventilation) in cold storage 

T5 LDPE (1% perforation) + CFB (5% ventilation) in cold storage. 

T6 without any packaging in ambient temperature 

 

Table.2 Effect of packaging and storage on TSS, reducing and total sugars 

Treatments 

TSS (oB) Reducing sugars (%) Total sugars (%) 

0 

day 

3 

day 

6 

day 

9 

day 

12 

day 
0 day 3 day 6 day 9 day 

12 

day 

0 

day 

3 

day 
6 day 9 day 

12 

day 

T1 5.0 8.0 12.1 15.1 15.1 1.86 2.66 4.66 5.29 5.30 3.55 4.62 7.20 9.01 9.12 

T2 5.2 7.1 12.0 14.8 15.1 3.48 2.44 4.40 5.42 5.56 3.62 4.20 7.28 9.05 9.60 

T3 4.9 6.0 10.0 14.1 14.1 3.38 2.01 4.07 5.23 5.11 3.44 3.61 6.10 8.40 8.46 

T4 5.2 9.1 13.0 16.0 16.2 3.42 2.80 4.81 5.67 5.52 3.62 5.40 7.85 9.67 9.63 

T5 5.2 8.0 17.0 18.0 16.9 1.72 3.69 5.68 5.87 5.76 3.61 4.87 10.23 10.89 10.29 

T6 5.1 11.1 14.0 14.1 14.1 1.96 3.24 5.58 5.58 5.59 3.50 6.60 8.40 8.47 8.54 

SEm (±) 0.09 0.23 0.27 0.19 0.26 0.04 0.06 0.10 0.09 0.09 0.05 0.14 0.12 0.17 0.14 

C.D 5% NS 0.72 0.82 0.75 0.80 0.13 0.25 0.31 0.27 0.28 NS 0.67 0.89 0.53 0.73 
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Table.3 Effect of packaging and storage on acidity, ascorbic acid and beta carotene 
 

 

Table.4 Sensory score for Himsagar 
 

Treatments 
Colour Flavour Overall 

6 day 9 day 12 day 6 day 9 day 12 day 6 day 9 day 12 day 

T1 5.8 6.6 1.0 4.0 6.8 1.2 9.8 13.4 2.2 

T2 6.2 6.8 7.6 6.2 7.0 8.4 12.4 13.8 16 

T3 6.8 7.1 7.8 6.1 6.8 7.8 12.9 13.9 15.6 

T4 6.9 7.5 8.6 5.3 7.3 8.6 12.2 14.8 17.2 

T5 7.1 7.8 8.5 4.4 7.4 7.7 11.5 15.2 16.2 

T6 8.2 1.1 1.2 8.4 1.0 1.0 16.6 2.1 2.2 

SEm (±) 0.67 0.41 0.71 0.73 0.51 0.42 1.4 0.92 1.13 

C.D 5% 0.002 0.002 0.003 0.001 0.001 0.003 0.003 0.003 0.006 

 

It was observed that the carotenoids content 

of the pulp increased steadily as the storage 

period increased. The increase in the 

carotenoids of the pulp maybe attributed to 

the concurrent increase of pigment synthesis 

in the pulp as the storage advanced and does 

not just involve a simple unmasking of 

carotenoids (Kays, 1991; Fennema 1996). 

Similar result was reported in mango cultivar 

Dashehari (Periyathambi, 2013) packaging 

and storage. 

 

Among the different treatments CFB box in 

cold store received the highest scoring for 

sensory evaluation in Himsagar. This is 

mainly due to the fact that treatment 

effectively reduced physiological loss in 

weight and spoilage loss and also effectively 

retained firmness, colour change and nutrient 

loss of fruits during storage. This finding is 

also supported by Sharma and Singh (2010) 

(Table 4). 
 

In Himsagar T1 (Un-perforated plastic) 

recorded the least sensory which can be 

mainly attributed to the low fruit quality and 

strong aldehydic flavour of fruit that render it 

unacceptable for consumption (Lakshmana et 

al., 2013). 

 

Based on the above investigation it can thus 

be concluded that mango cultivar ‘Himsagar’ 

can be packed in LDPE bags of 100-gauge 

thickness with 1% perforation and CFB with 

5% perforation at a temperature of 12±1
O
C 

for up to 12 days with minimal loss in 

biochemical quality and acceptable eating 

quality. 
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