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Abstract: This experiment was conducted to find out the effect of gamma radiation and packaging material on shelf life and post harvest quality of mango

fruits cv. Dashehari. During both the years mango fruits were irradiated with 0.0 Gy (G
1
), 100 Gy (G

2
), 200 Gy (G

3
), 300 Gy (G

4
) and 1 kGy (G

5
) gamma

radiation and packed in different packaging material viz. bamboo basket (P
1
), plastic basket (P

2
), CFBB (P

3
) and perforated polythene bags (P

4
) and stored

under ambient conditions (24.5-330C with 61-84.5% RH). The data on physiological loss in weight, retention/shelf life of fruits and different chemical

composition viz. TSS, acidity, ascorbic acid (vitamin-C), reducing, non-reducing and total sugar was recorded at 4, 8 and 12 DAS. The results of this study

showed that mango fruits treated with 200 Gy gamma radiation and packed in corrugated fibre board boxes significantly influenced the physico-chemical

properties with minimal changes in chemical content during storage. Lowest physiological loss in weight (5.23%, 7.27% and 10.27%) was observed with

G
3
P

4
 interaction after 4, 8 and 12 days of storage, while, the shelf life of fruits could be extended upto 8 days with 100% retention of fruits without adversely

affecting the fruit quality in terms of skin and flesh colour and texture under G
3
P

3
 .

Key words: Gamma irradiation, Mango, Shelf life, Packaging material, Physiological loss in weight

 

 2016 RELS ISSN: 0974-4908

http://rels.comxa.com Res. Environ. Life Sci.

rel_sci@yahoo.com 9(5) 575-580(2016)

Introduction

Mango commonly called as “King of fruit” is considered as

fruit of excellence and thus has prominent position among commercial

fruits grown in India. Mango being a climacteric and highly perishable

fruit possesses a very short shelf life and reach to respiration peak

of ripening process on 3rd or 4th day after harvesting at ambient

temperature (Narayana et al., 1996). This short period seriously

limits the long distance commercial transport of this fruit. The ripening

process of mango fruit involves a series of biochemical reactions,

resulting into increased respiration, ethylene production, change in

structural polysaccharides causing softening, degradation of

chlorophyll, developing pigments by carotenoids biosynthesis, thus

leading to ripening of fruit with softening of texture to acceptable

quality (Herianus et al., 2003). In fact, post-harvest decay of fruits

and vegetables triggered by inappropriate storage conditions,

pathogenic attacks, mechanical injuries during transportation and

environmental stresses are serious problems causing substantial

losses of fresh produce every year (Zhang et al., 2011). To reduce

post-harvest losses and extend shelf life of fresh produce, different

post-harvest management techniques such as low temperature

storage (Wiley, 1994) control atmosphere packaging (Holcroft and

Kader, 1999; Wszelaki and Mitcham, 2003) and surface treatment

with synthetic chemicals (Geransayeh et al., 2012) have been

widely practiced. However, in many reports it has been documented

that these methods may not be able to control certain pathogenic

fungi and bacteria in the prevailing storage conditions (Berrang et

al., 1989; Sumner and Peters, 1997). Furthermore, there is an

increasing demand from consumers to use pesticides free alternative

methods to control post-harvest decay of fruits and vegetables (Lichter

et al., 2006).

Gamma irradiation has been successfully used as an

alternative treatment for microbial disinfection (Hallman, 2008) and

longevity of shelf life of fresh produce (Prakash et al., 2000).

Exposure of fresh fruit to ionizing radiation has been seen in control

of post harvest diseases and extension of shelf life by slowdown the

rate of metabolism of the produce as well as production of ethylene

which helps in delay ripening and senescence. Unlike other

preservation techniques that often tend to produce unacceptable

changes in the quality of food, radiation processing does not bring

about serious organoleptic changes, as it is a cold process. According

to WHO, any food irradiated upto a maximum dose of 10 kGy is safe

for human consumption. Packaging technologies are important to

fulfill the requirements of a longer shelf life of perishable fruits and to

reduce the inclusion of additives. Packaging of harvested fruits is to

assemble the produce in convenient units to protect them from

deterioration during their handling and transportation from the farm

gate to consumer’s house. Adequate and proper packaging protects

the produce from mechanical damage, physiological and

pathological deterioration.

Hence, there is a need to study the combined effect of

different doses of gamma radiation and variety of packaging materials

in mango so that it can maintain its quality during storage till it reaches

to consumer. Keeping the above points in view, the present

investigation was undertaken to evaluate the optimum dose of gamma
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Table-1: Effect of gamma radiation and packaging material on physiological

loss in weight and retention/shelf life of mango fruits (Pooled analysis of

both years)

Treatments  Physiological loss     Retention/shelf life

     in weight (%)     of mango fruits (%)

Days After Storage Days After Storage

4 8 12 4 8 12

Gamma Radiation (G)

G
1

7.30 10.51 15.27 87.29 34.83 0.00

G
2

6.03 8.05 11.38 100.00 87.25 50.70

G
3

5.76 7.71 10.74 100.00 100.00 61.22

G
4

6.40 9.02 16.20 95.12 66.97 0.00

G
5

7.02 10.03 16.81 89.92 52.17 0.00

CD at 5% 0.03 0.02 0.04 - - -

Packaging material (P)

P
1

6.73 9.26 14.25 96.97 71.98 23.20

P
2

6.90 9.56 14.53 96.35 67.34 20.62

P
3

6.50 8.91 13.94 97.46 77.23 28.66

P
4

5.87 8.54 13.59 87.07 58.41 17.05

CD at 5% 0.03 0.02 0.04 - - -

Interaction (G x P)

G
1
P

1
7.63 10.73 15.48 91.64 39.30 0.00

G
1
P

2
7.75 11.12 15.78 90.37 32.37 0.00

G
1
P

3
7.26 10.35 15.09 92.16 44.18 0.00

G
1
P

4
6.54 9.84 14.71 74.98 23.46 0.00

G
2
P

1
6.22 8.24 11.55 100.00 90.36 52.03

G
2
P

2
6.38 8.49 11.89 100.00 83.46 48.74

G
2
P

3
6.03 7.93 11.19 100.00 95.70 64.20

G
2
P

4
5.48 7.54 10.87 100.00 79.46 37.82

G
3
P

1
5.97 7.82 10.91 100.00 98.07 63.98

G
3
P

2
6.10 8.22 11.15 100.00 96.48 54.34

G
3
P

3
5.74 7.51 10.64 100.00 100.00 79.12

G
3
P

4
5.23 7.27 10.27 100.00 93.14 47.43

G
4
P

1
6.55 9.21 16.33 99.08 72.62 0.00

G
4
P

2
6.75 9.47 16.61 98.98 67.60 0.00

G
4
P

3
6.43 8.90 16.11 99.25 76.57 0.00

G
4
P

4
5.88 8.51 15.73 83.15 51.09 0.00

G
5
P

1
7.29 10.28 16.96 94.15 57.62 0.00

G
5
P

2
7.52 10.48 17.22 92.41 53.26 0.00

G
5
P

3
7.02 9.85 16.69 95.88 59.72 0.00

G
5
P

4
6.24 9.52 16.38 77.22 38.06 0.00

CD at 5% 0.06 0.05 0.09 - - -

G
1
: 0.0 Gy; G

2
: 100 Gy; G

3
: 200 Gy; G

4
: 300 Gy; G

5
: 1 kGy; P

1 
:
 
Bamboo

Basket; P
2 
: Plastic Basket; P

3 
: CFBB; P

4 
: Perforated polythene Bags;

DAS : Days After Storage

radiation and effective packaging material for enhancing the shelf

life and improving quality of mango fruits with the objectives: 1) To

find out the effect of different doses of gamma radiation on delayed

ripening and prolonged storability of mango fruits. 2) To find out the

effect of gamma radiation on physico-chemical composition of mango

fruits. 3) To see the efficacy of packaging material on shelf life and

physico-chemical composition of irradiated fruits of mango. 4) To

find out the combined effect of different doses of gamma radiation

and packaging material on storability and physico-chemical

composition of mango fruits.

Materials and Methods

The fresh, good looking and uniform size mango fruits were

procured from the Fruit Research Station, Imalia, Department of

Horticulture, JNKVV, Jabalpur. The fruits were washed and graded

by density gradation method to select fruits having uniform maturity

and only water sinker fruits were used for storage studies. The fruits

were irradiated 0.0 Gy (G
1
), 100 Gy (G

2
), 200 Gy (G

3
), 300 Gy

(G
4
) and 1 kGy (G

5
) of gamma radiation at Gamma Radiation

Chamber, Department of Soil Science and Agriculture Chemistry,

JNKVV, Jabalpur on 14th June 2010 and 16th June 2011. Ten fruits

of mango were taken for each treatment in each replication. After

irradiation of fruits with different doses of gamma radiation, fruits

were packed in different packaging material viz. bamboo basket (P
1
),

plastic basket (P
2
), Corrugated Fibre Board Boxes (P

3
) and perforated

polythene bags (P
4
) as per treatments and stored under ambient

temperature (24.5-330C with 61-84.5% RH). The experiment was

conducted to see the effect of gamma radiation and packaging material

on shelf life and physico-chemical composition of mango fruits in

Factorial Complete Randomized Design with three replications.

The physiological loss in weight and physico-chemical

composition viz. retention of mango fruits, TSS, acidity, ascorbic

acid (vitamin-C), reducing, non-reducing and total sugar was

recorded at 4, 8 and 12 days of storage (DAS). Physiological

Weight loss was calculated by the following formula as described by

Akhtar et al. (2010). Physiological Weight loss (%) = [(a-b)/a] x

100, where a and b represent initial and final fruit weights,

respectively. The TSS of fruit was measured with the help of hand

refractometer. Vitamin C was estimated by the visual titration method

using 2, 6, di-chlorophenol indophenol dye (Gyorgy and Pearson

1967). Reducing, non reducing and total sugars were determined

from the detailed procedures as described in Lane-Eynon method

(Ranganna 1986).The acidity was determined as per the method

of AOAC, 1995 (Official methods of analysis, Association of analytical

chemists, Washington D.C., USA).

Results and Discussion

Physiological loss in weight: The physiological loss in weight of

mango fruits increased as the storage period progressed irrespective

of the gamma radiation imposed and packaging material used. (Table-1).

As far as different doses of gamma radiation is concerned, the

lowest physiological loss in weight after 4, 8 and 12 days of storage

was observed when mango fruits were irradiated with 200 Gy of

gamma radiation which was found significantly superior to the

remaining doses i.e. control, 100 Gy, 300 Gy and 1 kGy, whereas,

maximum physiological loss in weight i.e. 7.30% and 10.51% after

4 and 8 days of storage was observed under control as reported

by Majeed et al. (2014) in strawberry fruits but after 12 days, the

maximum weight loss (16.81%) was observed under highest dose

(1 kGy) of gamma radiation. The minimum weight loss in 200 Gy

gamma radiation (G
3
) might be due to anti-senescence property of

low dose gamma radiation like slow storage break down associated

with slow respiratory rate, transpiration rate and binding of ethylene

biosynthesis. The increase in weight loss under higher doses (>200

Gy) of gamma radiation might be due to radiation injury which

caused increased respiratory rate and ethylene production. Among

the packaging materials used, mango fruits packed in perforated

polythene bags (P
4
) maintained significantly lower physiological

Shelf life extension and post harvest quality of mango as affected by gamma radiationGupta et al.
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Fig. 1: Physical condition of gamma irradiated mango fruits stored in different packaging material after 12 days of storage

Shelf life extension and post harvest quality of mango as affected by gamma radiationGupta et al.
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Table 2: Effect of gamma radiation and packaging material on total soluble solids, vitamin-C, acidity, reducing sugar, non-reducing sugar and total sugar

content of mango fruits (Pooled analysis of both years)

Treat-    Total Soluble          Vitamin-C      Acidity  (%) Reducing Sugar    Non-reducing Total Sugar (%)

ments       Solids (%)     (mg/100 g pulp)       Sugar (%)

DAS DAS DAS DAS DAS DAS

4 8 12 4 8 12 4 8 12 4 8 12 4 8 12 4 8 12

Gamma Radiation (G) G
1

15.4 16 14.5 16.85 15.17 13.01 0.16

G
1

0.16 0.14 5.3 5.6 4.3 13.9 14.3 12.6 19.2 19.9 16.9

G
2

15.2 16.4 15.7 16.03 16.29 14.25 0.19 0.15 0.13 5 6 5.1 13.7 14.6 13.7 18.7 20.6 18.8

G
3

15.1 16.5 15.9 15.79 16.71 14.59 0.2 0.14 0.12 4.9 6.2 5.4 13.5 14.9 13.9 18.4 21 19.3

G
4

15.5 16.1 14.6 16.58 14.93 12.59 0.17 0.16 0.15 5.5 5.6 4.1 14 14.2 12.2 19.5 19.7 16.3

G
5

15.6 15.9 14.2 16.72 14.75 12.36 0.15 0.16 0.15 5.6 5.3 3.9 14.2 13.8 11.8 19.7 19 15.7

CD at 5% 0.11 0.11 0.1 0.04 0.04 0.03 0.01 0.01 0.009 0.11 0.11 0.12 0.1 0.11 0.11 0.17 0.18 0.2

Packaging material (P) P
1

15.4 16.2 15.1 16.44 15.69 13.45 0.17

0.15 0.13 5.3 5.8 4.7 13.9 14.4 12.9 19.2 20.1 17.6

P
2

15.3 16.1 14.9 16.25 15.43 13.25 0.17 0.16 0.14 5.2 5.7 4.6 13.9 14.4 12.9 19.1 20.1 17.5

P
3

15.5 16.4 15.3 16.82 16 13.7 0.16 0.14 0.13 5.4 5.9 4.9 14 14.5 13 19.3 20.4 17.9

P
4

15.2 16 14.6 16.06 15.16 13.03 0.19 0.16 0.14 5.1 5.5 4 13.7 14.1 12.6 18.8 19.6 16.6

CD at 5% 0.1 0.1 0.09 0.04 0.03 0.02 0.01 0.01 0.01 0.09 0.09 0.1 0.09 0.1 0.1 0.15 0.16 0.18

Interaction (G x P) G
1
P

1
15.4 16.1 14.5 16.91 15.3 13.07 0.16 0.15

0.14 5.4 5.6 4.4 14 14.3 12.7 19.4 19.9 17.1

G
1
P

2
15.3 15.9 14.4 16.76 15.05 12.9 0.16 0.16 0.14 5.3 5.6 4.3 13.9 14.3 12.7 19.2 19.9 17

G
1
P

3
15.5 16.2 14.7 17.28 15.64 13.28 0.15 0.15 0.13 5.4 5.8 4.7 14 14.4 12.8 19.4 20.2 17.5

G
1
P

4
15.2 15.8 14.2 16.43 14.67 12.77 0.18 0.16 0.14 5.1 5.4 3.8 13.8 14 12.2 18.9 19.4 16

G
2
P

1
15.2 16.4 15.8 16.01 16.32 14.33 0.18 0.14 0.12 5.1 6.1 5.2 13.7 14.7 13.7 18.8 20.8 18.9

G
2
P

2
15.2 16.3 15.6 15.89 16.19 14.18 0.19 0.15 0.13 5 6 5.2 13.7 14.6 13.7 18.7 20.6 18.9

G
2
P

3
15.3 16.6 16 16.46 16.67 14.52 0.17 0.14 0.12 5.1 6.1 5.4 13.8 14.8 13.8 18.9 20.9 19.2

G
2
P

4
15.1 16.1 15.3 15.76 15.96 13.95 0.2 0.15 0.13 4.8 5.7 4.5 13.6 14.4 13.5 18.4 20.1 18

G
3
P

1
15.2 16.5 16 15.77 16.76 14.71 0.19 0.13 0.11 4.9 6.2 5.5 13.5 14.9 13.9 18.4 21.1 19.4

G
3
P

2
15.1 16.5 15.8 15.66 16.65 14.48 0.2 0.14 0.12 4.9 6.2 5.5 13.5 14.9 13.9 18.4 21.1 19.4

G
3
P

3
15.2 16.8 16.2 16.2 17.09 14.93 0.18 0.13 0.11 5 6.3 5.7 13.6 15 14.1 18.6 21.3 19.8

G
3
P

4
15 16.3 15.5 15.52 16.35 14.22 0.21 0.15 0.12 4.8 5.9 4.9 13.4 14.6 13.7 18.2 20.5 18.6

G
4
P

1
15.5 16.2 14.7 16.65 15.1 12.63 0.17 0.16 0.15 5.5 5.6 4.2 14.1 14.2 12.3 19.6 19.8 16.5

G
4
P

2
15.4 16.1 14.5 16.43 14.73 12.46 0.17 0.17 0.15 5.4 5.5 4.2 14 14.2 12.2 19.4 19.7 16.4

G
4
P

3
15.6 16.3 14.9 17.01 15.37 12.99 0.16 0.15 0.14 5.6 5.7 4.4 14.1 14.4 12.4 19.7 20.1 16.8

G
4
P

4
15.3 15.9 14.2 16.24 14.52 12.28 0.19 0.17 0.15 5.3 5.4 3.6 13.9 13.8 11.8 19.2 19.2 15.4

G
5
P

1
15.7 15.9 14.3 16.84 14.96 12.49 0.14 0.16 0.15 5.6 5.3 4.1 14.2 13.8 11.9 19.8 19.1 16

G
5
P

2
15.6 15.8 14 16.53 14.51 12.25 0.15 0.17 0.15 5.5 5.2 4 14.2 13.8 11.8 19.7 19 15.8

G
5
P

3
15.7 16 14.5 17.16 15.22 12.76 0.13 0.15 0.15 5.7 5.4 4.2 14.3 13.9 11.9 20 19.3 16.1

G
5
P

4
15.5 15.7 13.8 16.35 14.3 11.93 0.16 0.17 0.16 5.4 5.1 3.4 14 13.5 11.6 19.4 18.6 15

CD at 5% 0.22 0.23 0.21 0.09 0.08 0.06 0.02 0.02 0.019 0.22 0.22 0.24 0.2 0.22 0.23 0.34 0.37 0.41

G
1
: 0.0 Gy; G

2
: 100 Gy; G

3
: 200 Gy; G

4
: 300 Gy; G

5
: 1 kGy; P

1 
:
 
Bamboo Basket; P

2 
: Plastic Basket; P

3 
: CFBB; P

4 
: Perforated polythene Bags;

DAS : Days After Storage

loss in weight during storage period as compared to the other

packing materials. The minimum physiological loss in weight of fruits

packed in perforated polythene bags might be due to wrapping with

polyethylene film which acted as a barrier between inner and outer

environment of the fruit. These results get support with the conclusion

of Ramin and Khoshbakhat (2008) who reported that packing acid

lime fruits with micro-perforated polythene bags reduced weight

loss as compared with no polyethylene bags.

The results obtained due to interaction effect of gamma

radiation and packaging material indicated that the treatment

combination G
3
P

4
 noticed lowest physiological loss in weight while

highest weight loss (7.75% and 11.12%) was observed under the

treatment combination G
1
P

2
 after 4 and 8 days of storage but at

12thday, it was maximum (17.22%) under the treatment combination

G
5
P

2
. Minimum weight loss in the treatment combination G

3
P

4
 might

be due to reduced transpiration rate, respiration activity and reduced

microbial growth due to the influence of gamma radiation and

perforated poly film used in the treatments.

Retention / Shelf life of mango fruits: As regard different doses

of gamma radiation, the shelf life of 100% fruits was retained till 8th

day under 200 Gy gamma radiation followed by 100 Gy gamma

radiation (87.25%) without affecting fruit quality as evidenced by

physico–chemical composition, colour, aroma and taste of the fruits,

while only 34.83% marketable fruits were retained under control

upto 8 days of storage. Maximum retention of marketable fruits

under this dose might be owing to slow degradation of chlorophyll

and decreased enzymatic activities which are responsible for delay

in ripening. This result conform the findings of Zaman et al. (2007)

Shelf life extension and post harvest quality of mango as affected by gamma radiationGupta et al.
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in banana fruits. Singh and Pal (2009) also reported that ionizing

radiation suppressed the respiration and ethylene production and

retarded the process of guava fruit ripening during storage, thereby

increasing the post harvest life by 3-4 days with the use of 0.2 kGy

radiation dose. On the other hand, none of the marketable fruits

were retained under control as well as higher doses i.e. 300 Gy

and 1 kGy gamma radiation after 12 days of storage.

Amongst the different packaging material used, mango fruits

packed in CFBB obtained maximum marketable fruits and increase

the shelf life of 97.46% and 77.23% mango fruits after 4 and 8 days

of storage, whereas, only 17.05% marketable fruits were retained

till 12th day when mango fruits were packed in perforated polythene

bags. These results are supported by studies carried out by

Alabadan et al. (2008). In case of fruits packed in CFBB, production

of ethylene which is responsible for triggering ripening process

were reduced due to ventilation which might have delayed the

ripening of mango fruits. Anwar et al. (2008) and Sharma and

Singh (2010) also found better shelf life with CFBB. Interaction effect

of both treatments indicated that maximum (100%) shelf life of fruits

after 8 days of storage were retained in G
3
P

3
 treatment combination,

whereas, only 23.46% marketable fruits was obtained under G
1
P

4

treatment combination. More retention of marketable fruits under

G
3
P

3
 treatment combination might be due to the combined effect of

gamma radiation and CFBB because low dose irradiation slowed

down the rate of metabolism, decrease respiration rate and ethylene

production and CFBB reduce decay loss and mechanical injury

during handling and transportation.

Total Soluble Solids (TSS): The initial value of TSS consistently

increased upto 8 days of storage in all the treatments and treatment

combinations but it declined with further storage (Table-2). Amongst

the fruits irradiated with gamma radiation, maximum TSS (16.5%)

was noted after 8 days of storage under 200 Gy of gamma radiation

and it was found significantly superior to control as well as 300 Gy

and 1 kGy of gamma radiation but it did not differ significantly over

100 Gy gamma radiation. The results are in line with the results of

Zhang et al. (2014). The maximum value of TSS under 200 Gy

gamma radiation during storage might be due to alternation in cell

wall structure and breakdown of complex carbohydrates into simple

sugars due to the application of gamma radiation.

Among the different packaging material, TSS content of

mango fruits were increased from 15.5% to 16.4% upto 8 days of

storage and thereafter decrease upto 15.3% after 12 days of storage

in the mango fruits packed in CFBB. Mango fruits packed in

perforated polythene bags obtained lowest TSS value in each

storage period. This finding are in close conformity with the finding

of Sharma and Singh (2010) who reported that total soluble solids

content of apple increased up to 30 days, which declined afterwards

under different packaging containers. The interaction effect of gamma

radiation and packaging material also increased the TSS values of

mango fruits as the storage period was advanced upto 8 days and

afterwards it declined with further storage upto 12 days. They also

interacted significantly with each other and maximum TSS (16.8%

and 16.2%) was observed under G
3
P

3
 treatment combination after

8 and 12 days of storage.

Vitamin-C (Ascorbic acid): Irradiation processing of mango fruits

with 100 Gy and 200 Gy gamma radiation significantly increase the

vitamin-C content of the fruits but it was decreased under higher

doses as well as non irradiated or control fruits upto 8 days of

storage. Maximum vitamin-C content (16.71 and 14.59 mg/100 g

pulp) of fruits was noted under 200 Gy gamma radiation followed by

100 Gy gamma radiation (16.29 and 14.25 mg/100 g pulp),

whereas, minimum vitamin-C (14.75 and 12.36 mg/100 g pulp)

was obtained under 1 kGy gamma radiation after 8 and 12 days of

storage. These results are in accordance with the findings of

Mohamed and Mahmoud (2010) and Rashid et al. (2015). The

probable reason for decreasing trend of vitamin-C under higher

doses of gamma radiation as well as non  irradiated fruits was due

to rapid conversion of L-ascorbic acid into dehydro ascorbic acid in

the presence of enzymes ascorbinase in over ripe fruits of mango.

This result confirm the findings of Singh and Pal (2009) who reported

that irradiation doses higher than 0.25 kGy decreased the vitamin-

C content of guava fruits. Regarding the different packaging material,

the maximum retention of vitamin-C was recorded in mango fruits

packed in CFBB, while it was minimum in mango fruits packed in

perforated polythene bags during all storage period. Similar results

were also obtained by Alabadan et al. (2008). The maximum

retention of vitamin-C in the CFBB might be due to less oxidative

reduction of ascorbic acid in the presence of molecular oxygen by

ascorbic acid oxidase. As regard interaction effect of gamma radiation

and packaging material, treatment combination G
3
P

3 
had significantly

superior over the rest of the treatment combinations and obtained

maximum (17.09 and 14.93 mg/100 g pulp) vitamin-C content after

8 and 12 days of storage.

Acidity: The acidity of the fruits is an important character to determine

its quality and acceptability. Very high or very low values of the

acidity are not recommended for good fruits. The titratable acidity

content of mango fruits decreased gradually with the advancement

of storage period irrespective of the treatments. As regard gamma

radiation, lowest acidity (0.14% and 0.12%) after 8 and 12 days of

storage was recorded in 200 Gy gamma radiation which was at par

with 100 Gy gamma radiation but significantly superior to control as

well as higher doses (>200 Gy) of gamma radiation. The decrease

in acidity on prolonged storage under 200 Gy gamma radiations

might be due to rapid utilization of organic acid in respiration at

senescence stage of fruits or delay in ripening resulted in minimizing

the titratable acidity.

Regarding different packaging material, minimum acidity

(0.16%, 0.14% and 0.13%) was obtained in the mango fruits

packed in CFBB (P
3
) during each storage period. These results

are in accordance with the findings of  Srinivasa et al. (2002) who

found that titratable acidity values of Alphonso mango packed in

carton showed a decreasing trend when store at ambient

temperature. While highest acidity (0.19%, 0.16% and 0.14%)

was recorded in mango fruits packed in perforated polythene bags

which may be due to reduction of O
2 
supply to the fruit surface which

inhibited respiration rate. As regards interaction effect of gamma

radiation and packaging material, lowest acidity (0.13% and 0.11%)

was obtained by the G
3
P

3
 treatment combination after 8 and 12
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days of storage, whereas, it was maximum (0.17% and 0.16%)

under G
5
P

4
 in the same storage period.

Total Sugar: Total sugar of the fruit is considered as one of the basic

criteria to evaluate the fruit ripening. Mango fruits irradiated with 200

Gy gamma radiation significantly increased the total sugar content of

fruits upto 8 days of storage and obtained highest (21.0%) total sugar

content as compared to other samples irradiated with gamma radiation

(Table-2). On the other hand, mango fruits irradiated with highest

dose (1 kGy) of gamma radiation obtained minimum (19.0% and

15.7%) total sugar content during 8 and 12 days of storage. The

above mentioned results came in agreement with those of Mahmoud

et al. (2010). The initial rise in total sugar content of mango fruits

under 200 Gy gamma radiation might be due to more conversion of

starch into sugar, while decreasing trend of total sugar under higher

dose of gamma radiation was perhaps due to consumption of more

sugar in respiration in over ripening of fruits during storage. Similar

findings were also reported by Mitchell et al. (1992).

Different packaging material used for packing of mango

fruits, the value of total sugar was increased first (upto 8 days of

storage) and with the progress of storage time from 8th to 12th days,

it was decreased. However, during each storage period, maximum

(19.3%, 20.4% and 17.9%) total sugar was retained in the mango

fruits packed in CFBB (P
3
), while it was minimum (18.8%, 19.6%

and 16.6%) in the mango fruits packed in perforated polythene

bags (P
4
). This result confirms the findings of Hailu et al. (2012).

The reason for higher total sugar content in CFBB might be

accumulation of ethylene which rise the fruits internal temperature

and ultimately accelerated the ripening metabolism resulting in more

total sugar content. Similar results were also obtained under the

interaction of gamma radiation and packaging material and treatment

combination G
3
P

3
 maintained higher (21.3% and 19.8%) total sugar

content followed by G
3
P

1
 and G

3
P

2
 treatment combination after 8

and 12 days of storage, while the minimum (18.6% and 15.0%)

total sugar was observed under G
5
P

4
 treatment combination.
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