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ABSTRACT

The intention of this post-harvest analysis was to see how the interaction of
wrapping materials and storage requirements influenced the shelf life and chemical
fruit quality of the ‘Khirsapat’ mango. ‘Khirsapat’ mangoes were harvested when they
were fully mature and wrapped in various materials, viz. Low-density polyethylene
(LDPE) + No perforation, LDPE + 5 % perforation, LDPE + Blotting paper inside, LDPE
+ 5 % perforation+ Blotting paper inside, Corrugated Fiber Board (CFB) Box (5%
ventilation), LDPE (5% perforation) + CFB Box (5% ventilation), Plastic crate &
Control (without any wrapping). Biochemical parameters such as TSS, titratable
acidity, reducing sugars, and total sugars were measured in the fruits. According to
the data, the physicochemical characteristics of a ‘Khirsapat’ mango were
significantly impacted by the wrapping materials and storage period. Wrapping of
‘Khirsapat’ mango in LDPE 5% perforation + CFB Box 5% ventilation at temperature
12+1°C has shown that, up to the 12th day the most successful treatment approach
showed a more progressive increase in TSS and total sugar than other treatments.
The cultivar's optimum shelf life and nutritional value retention was found by this
study. However, in terms of sensory quality, the highest score for ‘Khirsapat’ mango
was achieved in a CFB Box with 5% ventilation.
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INTRODUCTION

Mango (Mangifera indica L.) which is considered as “King of Fruits" is a popular commercial
fruit in the tropics. It is used to produce processed items such as sweets, leather, relishes,
pickles, juices, and many others, in addition to fresh use. Mango production in Bangladesh is
estimated to be around 12,88,000 tons (BBS, 2019). Mango production accounted for
1,03,00 acres or 25.22 percent of total fruit production. During the 2018-2019 growing
season, the average yield was 92 kg/acre (BBS, 2019). Mangoes come in a huge range of
cultivated cultivars and hybrids. ‘Khirasapat’, also known as ‘Himsagar’, is a delicious and
early cultivar among them. It fully matures in May and is available from the first week of
May to the end of June in the market. The ‘Khirsapati’ mango from Chapainawabganj
recently received the Geographical Indication (GI) label. The fruit is ovate to ovate-oblique
in shape and medium in size. With a medium-thick peel, the pulp is firm, cadmium yellow in
color, and fiber less. The flavor is delightful, with a trace of turpentine, and the tastes sweet
with plenty of juice (Srivastava, 1998). However, due to the early senescent feature, it can't
be stored for a long period of time. With a maximum storage time of five to seven days, the
fruit generates blackish spots and spoils quickly. It is most certainly incapable of tolerating
even the most minor transportation risks (Siddiqui and Dhua, 2009).
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To resolve these obstacles, appropriate post-harvest techniques to improve the storage
quality of mango fruits are needed. Temperature control during storage and handling delays
ripening and retains fresh-market quality (Johnson et al, 1998) because physicochemical
changes in the fruit are significantly reduced at these temperatures. Mango fruit consistency
is also affected by wrapping materials and ripening techniques (Malik et al, 2008).

MATERIALS AND METHODS

This study aims to find out the impact of wrapping materials and storage environment on
various physiochemical properties of ‘Khirsapat’ mango at the Horticulture Laboratory of
EXIM Bank Agricultural University Bangladesh (EBAUB). ‘Khirsapat’ mangoes were collected
from various mango orchards and local fruit markets in the Chapainawabganj district at a
fully mature but unripe level. Fruits were picked from the trees in the morning. The fruit
stalks were cut up to a size of about 1 cm with secateurs and washed in tap water before
being purified with 50 ppm chlorine. The fruits were then dried on the surface with a fan.
The mangoes were then packed in LDPE, plastic crates, CFB box, and LDPE+ CFB box and
kept in cold storage at 12+10C and 85-95 % relative humidity (RH). After a three- day delay,
readings were taken again. The experiment was performed in complete randomized design
with three replications. Treatment details are given in Table 1.

Chemical analysis

The mango samples were examined for a cultivar of compounds. The TSS was calculated
using a refractometer (0-32°B). The A.0.A.C. (1990) approach was used to assess titratable
acidity. The Lane and Eynon approach were applied to calculate reducing and total sugars.

Sensory evaluation
For sensory evaluation, Ranganna (1991) proposed 1-9 Hedonic scale was applied.

Table 1. Treatment details used for wrapping of mango

Tq Low-density polyethylene (LDPE) + No perforation
T, LDPE + 5 % perforation

T3 LDPE + Blotting paper inside

T, LDPE + 5 % perforation+ Blotting paper inside
Ts Corrugated Fiber Board (CFB) Box (5% ventilation)
T LDPE (5% perforation) + CFB Box (5% ventilation)
T; Plastic crate

Ts Control (without any wrapping)

RESULTS AND DISCUSSIONS

The investigation's findings are summarized and discussed in this section under the
headings below.

TSS (°Brix)

Wrapping and storage of fresh ‘Khirsapat’ mango had a significant impact on the chemical
constituents studied in this research. The TSS content of mango fruits gradually enhanced
during storage. The rise in TSS content during storage may be attributed to water losses
from respiration and evaporation, as well as juice concentration (Wills et al,, 1980).
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Cua (1989) also attributed the rise to the hydrolysis of the polysaccharide, which converts
starch to sugar. For the cultivar, the highest TSS was found in T¢ (LDPE 5% perforation +
CFB Box 5% ventilation) (Figure 1).

It's possible that the film wrapping with CFB box and lower storage temperature improved
TSS maintenance since aging was minimized by reduced respiration rate and other
undesirable metabolic modifications (Pongener et al, 2011).
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Figure 1. Effect of wrapping materials and storage on TSS (°B)

Reducing sugars (%)

The reducing sugars of mango fruits treated with different treatments followed a similar
pattern to the TSS content (Figure 2). The initial rise in reducing sugars of fruits in various
packages may be due to water loss from the fruits and sugar conversion from
polysaccharides and pectic substances. The increase in reducing sugars over a 12-day
storage period may be due to starch hydrolysis, which produces mono and disaccharides
(Ryall and Pentzer, 1982). Reducing sugar contents in fruits have been found to increase
during the maturation process in storage. (Fuchs et al, 1980). The lowered sugar content in
fruits caused by polythene wrapping was attributed to a slower metabolic rate.

Total sugars (%)

The total sugar content of mango fruits treated with various treatments followed a similar
pattern to the TSS content (Figure 3). The early increase in total sugars of fruits in different
packaging could be attributed to water loss from the fruits and sugar conversion from
polysaccharides and pectic compounds. The hydrolysis of starch, which produces mono and
disaccharides, could explain the increase in total sugars at storage intervals of up to 12 days
(Ryall and Pentzer, 1982).

Titratable acidity (%)
For all of the treatments, the overall titratable acidity of the fruits decreased during storage.
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Figure 2. Effect of wrapping materials and storage on Reducing sugars (%)

Maini et al, (1984) also reported such a drop in acidity as a result of fruit storage.

The decrease in acidity may be explained by the use of organic acids as a respiratory
substrate during storage, and hence the conversion of acids into sugars. However, the
preservation of acidity in polythene-wrapped fruits during storage may be attributed to a
decline in organic acid hydrolysis and subsequent accumulation of organic acids that were
oxidized at lower rate due to reduced respiration The results are in line with Venkatesha
and Reddy's findings (1994), (Figure 4)
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Figure 3. Effect of wrapping materials and storage on Total sugars (%)
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Sensory Evaluation

In the mango fruits packed in, the CFB box in the cold store got the highest sensory test
score of all the treatments. This is mostly due to the fact that the treatment led to decrease
physiological weight loss and spoilage loss, as well as fruit firmness, color change, and
nutrient loss during storage. Sharma and Singh (2010) agree with this finding (Table 2). The
least quality sensory was reported in ‘Khirsapat’ mango T; (Low-density polyethylene + No
perforation), which can be attributed to the low fruit quality and strong aldehydic flavor of
the fruit, which makes it low in quality for consumption (Lakshmana et al, 2013).

Table 2. Sensory score for ‘Khirsapat’ Mango

Colour Flavour Overall
Treatments
6thday | 9th day | 12th day | 6t day | 9th day | 12th day | 6th day | 9th day | 12th day
T1 5.8 6.6 1.0 4.0 6.6 1.5 9.8 13.4 2.2
T2 6.4 6.7 7.6 6.3 7.2 8.3 12.4 13.8 16
T3 6.1 6.7 7.8 5.1 6.9 8.3 11.1 13.6 14.5
T, 6.3 6.6 8.0 5.2 7.1 8.1 11.5 13.7 14.4
Ts 6.9 7.5 8.6 53 7.4 8.5 12.2 14.8 17.2
Te 7.1 7.8 8.5 4.5 7.5 7.9 11.5 15.2 16.2
T7 6.8 7.1 7.8 6.1 6.8 7.8 12.9 13.9 15.6
Ts 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

T: = Low-density polyethylene (LDPE) + No perforation, T = LDPE + 5 % perforation, T3 = LDPE +
Blotting paper inside, T4 = LDPE + 5 % perforation+ Blotting paper inside, Ts = Corrugated Fiber Board
(CFB) Box (5% ventilation), Te= LDPE (5% perforation) + CFB Box (5% ventilation), T, = Plastic crate,
Ts= Control (without any wrapping)
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CONCLUSIONS

Based on the findings of the research, it can be concluded that ‘Khirsapat’ mango can be
packed in T (LDPE 5% perforation + CFB Box 5% ventilation) at a temperature of 12°C for
up to 12 days with minimal biochemical quality loss and satisfactory sensory quality. As a
result, the findings can be used to store mango fruits after they have been collected.
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