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Every year huge quantity of mangoes is lost due to lack of proper postharvest storage condition.
Various treatments are used to minimize postharvest losses and extend shelf life. So, an experiment
was carried out at the Laboratories of the Department of Horticulture and Department of Biochemistry
and Molecular Biology, Bangladesh Agricultural University, Mymensingh during the period from July
to October, 2018 to investigate the effect of variety and different postharvest treatments to extend
shelf life of mango. The two-factor experiment was laid out in Randomized Complete Block design
with three replications. The factors taken for the experiments were (i) three varieties of mango, viz.,
V1= Langra, V.= Fazli and V ;= Ashwina and (ii) six postharvest treatments, viz., T, = control; T, =
perforated low density polythene (LDPE) bag with KMnO,; T3 = perforated LDPE bag without
KMnOy; T, = mustard oil coating; Ts = hot water treatment (50° C) for 5 minutes; Ts = garlic
extracts. Freshly harvested mango was treated with those different treatments. Untreated mango was
considered as control. The treated fruits showed significant differencesin case of peel color, firmness,
total weight loss, disease incidence and severity, and shelf life compared to control fruits. Among the
treatments, T, perforated LDPE with KMnO, showed the longest shelf life (12 days), less disease
incidence and severity and the lowest weight loss at 9 DAS days after storage. The treatment T5 (hot
water treatment @ 50° C for 5 minutes) was also found effective for maintaining postharvest quality

of mango stored at ambient conditions.

Copyright ©2020 by authors and BAURES. This work is licensed under the Creative Commons Attribution International License (CC By 4.0).

Introduction

Mango (Mangifera indica L.) is a delicious, nutritionally
superior and one of the most valuable fruits which is a
member of the family Anacardiaceae. Mango, often
referred to as the king of tropical fruits, is an important
fruit crop cultivated in tropical regions (Boghrma et al.,
2000). It is the only species that is grown commercially
on a large scale. It has a unique position in respect of
nutritional quality, taste, consumers' preference, etc. Itis
one of the most popular and delicious fruits in
Bangladesh because of having delicious taste, excellent
flavor and high nutritive value especially 100% vitamin
C (unripe mango) and 36% Vitamin A. It is
commercialy grown in more than 40 countries in the
world. The main mango producing countries of world
are India, Pekistan, Mexico, Brazil, Haiti, the
Philippines and Bangladesh. In terms of total production
of mango, Bangladesh ranks seventh among the
worldwide production (Alam et al., 2017). But in
Bangladesh, mango ranks first in terms of production
and second in area. Bangladesh has seen arise in mango
production over the last 18 years, according to a report
in 2017 by Food and Agriculture Organization.

Around 2.4 million tonnes of mangoes were harvested in
2017-18, according to DAE officiads (The Daily Star,
May 11, 2019). According to Agriculture officials, 152
mango varieties are grown in the districts of Rajshahi,
Dingjpur, Rangpur, Kushtia, Satkhira and Jessore.
Among them Langra, Fazli, Ashwina, Gopalbhog,
Khirsapat are main varieties. However, profitable mango
production is hampered by several challenges, including
inappropriate agronomic practices, inappropriate pest
and disease management technologies, poor extension
support systems, poor postharvest handling technologies
and poor marketing infrastructure as well as lack of
appropriate credit support facilities.

Because of mishandling, inadequate storage or lack of
postharvest technical knowledge, producers and traders
have to face about 27.4% losses of their fresh produce
(Hassan, 2010). In this regard, development of
postharvest technology related to quality maintenance
and extending the postharvest life is essentia for
expanding export markets for mango fruit (Rodov et al.,
1997). Around the world, different post-harvest
technologies are used to minimize the losses for
extending shelf life.
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Considering this situation, the current study was
conducted to evaluate the effectiveness of above
treatments in maintaining physico-chemical properties
and extending shelf life of mango during postharvest
period.

Materialsand Methods
Experimental materials

The mature, disease and insect free mangoes were
collected through mango grower from their mango
orchard from Chapainawabganj district. The post-
harvest experiment was performed at the Post Graduate
Laboratory of the Department of Horticulture,
Bangladesh  Agricultural  University, Mymensingh
during the period from July to October, 2018.

Experimental treatments and design

The experiment consisted of three mango varieties viz.
Langra (Vi), Fazli (V,), Ashwina (V3) and six
postharvest treatments viz. control (T,), fruits wrapped
in polybag containing KMnQO,4 (T,), perforated low-
density polythene (LDPE) bags (T3), edible oil (Mustard
oil) coating (T,), fruits treated with hot water at 50° C
for 5 minutes (Ts) and fruits treated with garlic extract
(Ts) and was laid out in Randomized Complete Block
Design (RCBD) having three replications with seven
mangoes in each replication.

Application of postharvest treatments

Disease free three hundred and seventy eight mango
fruits were selected randomly from the fruit lot collected
from Chapainawabgan]j and were placed on brown paper

placed on laboratory table without applying any
treatments (control), with wrapping in polybag
containing KMnO,4, with perforated low-density

polythene (LDPE) bags, with edible oil (Mustard oil)
coating, treated with hot water at 50°C for 5 minutes and
treated with garlic extract. Each polyethylene bag was
characterized by 12.5 cm length and 19 cm width having
12 perforations (each perforation was of 4 mm diameter)
for perforated bag. In case of oil treatment and garlic
extract, the individual mango was dipped in garlic
solution and mustard oil and kept on another place to
drain out the excess solution and oil.

Parameters investigated

The following physical parameters viz. total weight loss,
peel color change, firmness, visual & other
characteristics and microbial parameters viz. disease
incidence and disease severity were investigated.

Methods of studying parameters
Total weight loss

Six out of 7 fruits of each replication of each treatment
were weighed individually and kept under different
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postharvest treatments for data collection. Weight loss
was calculated using the following formula:

IW-FW
Percent weight loss (%WL) = — x 100
Iw

Where, WL = Percent total weight loss
IW = Initial weight of fruits (g)
FW = Final weight of fruits (g)

Pedl color change

The changes in color of mango were determined using a
numerical rating scale of 1-6, where 1 = green, 2 =
Breaker, 3 = Up to 25% yellow, 4 = 25- <50% yellow, 5
= 50- <75% yellow and 6 = 75-100% yellow. Similar
method was followed by Hassan (2006).

Firmness

Firmness of mango was determined by hand feeling
using a numerical rating scale of 1-5, where, 1= mature
hard, 2 = sprung, 3 = between sprung and eating ripe, 4
= eating ripe and 5 = over ripe. This method was
mentioned by Hassan (2006).

Disease incidence

Diseases incidence means percentage of fruits infected
with disease. This is measured by calculating the
percentage of fruits infected in each replication of each
treatment. The diseased fruits were identified
symptomatically. The disease incidence was calculated
asfollow:

Disease incidence (%) =
Number of infected fruitsin each replication
X

100
Total number of fruitsin each replication

Disease severity

Disease severity represents the percent diseased portion
of the infected mango fruit. The infected fruit of each
replication of each treatment were selected to determine
percent fruit area infected, and was measured based on
eye estimation.

Visual and other characteristics

The external and internal visual changes noticed in the
mango were examined and recorded up to 12 DAS. The
flavor developed in unperforated polyethylene bag and
o0il coated mango was examined by nasal sensation.

Satistical analysis

The datistical analysis was done using MSTAT-C
statistical package. The means for the treatments were
calculated and the analysis of variances (ANOVA) for
the parameters was performed by F-test. The
significance of the difference between the pair of means
was compared by least significant difference (LSD) test
at the 5 and 1% levels of probability.
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Shelf extension of important mango varieties
Resultsand Discussion
Changesin fruit firmness of mango during storage

The storage condition and postharvest treatments had a
highly significant effect on fruit firmness of mango
(Table 1 & 3, Plate 1). Ashwina showed the lowest
firmness score at 12 DAS whereas Langra possessed the
highest (Table 1). The rate of firmness degradation
reduced in treatment Fruits wrapping with polythene bag
containing KMnO, and rate of firmness degradation was
fastest in control treatment KMnO, acted as a scavenger
for ethylene gas. It reduced the concentration of ethylene
gas production and so ripening processes became delay.
For combined effects the lowest fruit firmness score
showed by cv. Ashwina treated with Fruits wrapping
with polythene bag containing KMnO, whereas highest
score showed by cv. Langra treated in controlled
condition a 12 DAS. During ripening the pectic
substances (protopectin, cellulose, hemicelluloses etc.)
are broken down through enzymatic reaction. As a
result, the cell wall and the strength of inter cellular
bond become weak resulting the softening of the fruit
(Mondal, 2000).

Changesin peel color during storage of mango

Statistically significant variation in peel color change
was noticed among three varieties postharvest treatments
(Table 2 & 3, Plate 1). During the storage period, the
color of mango changes from green to yellow. From
present study we observed that, longer period was
required for Ashwina followed by Fazli and Langra to
change the color from green to yellow (Plate 1). Change
of peel color during ripening and senescence of fruits
involves chlorophyll degradation or qualitative and
guantitative aternation of the green pigment into other
pigments. In case of effect of treatments, mustard oil
coating showed the lowest rate of peel color change,
whereas in control treatment, the rate of peel color
change was the fastest (Table 2). This was due to
inhibition of different chemical changes like chlorophyll
breakdown. This was shown by Farooqui et al. (1988),
reported that the coating has gained importance in
reducing the moisture loss and maintaining the firmness
& freshness of fruits and vegetables during storage.

Table 1. Effects of variety on firmness, disease incidence and disease severity of mango during storage and ripening

Firmness at different days after

% Disease incidence at different

% Disease severity at different days

5 g storage (DAS) days after storage (DAS) after storage (DAS)
25 3 6 9 12 3 6 9 12 3 6 9 12
§=
Z
s
Langra (V1) 1.88 2.96 3.49 4.32 11.11 37.0 68.30 88.89 0.87 10.64 25.56 43.78
Fazli(V 2) 1.80 294 3.67 4.29 9.26 4629 7034 130 6.05 16.75 34.75
Ashwina(V 3) 2.04 2.85 371 4.23 5.56 18.0 51.85 83.49 0.50 3.67 10.10 25,51
* % * * % * % * % * % * % * % * % * % * %

Level of significance

Table 2. Effects of treatments on peel color, disease incidence and disease severity of mango during storage and

ripening
n Peel color at different days % Disease incidence at different % Disease severity at different days
§ after storage (DAS) days after storage (DAS) after storage (DAS)

§ 3 6 9 12 3 6 9 12 3 6 9 12
T, 180 403 478 362 370 4338 7374 90.96 222 1498 3161 50.03
T, 124 183 272 364 370 1111 3696 74.07 0.62 6.03 1743 3334
T3 162 273 404 491 741 2963 5925 8518 0.29 2.62 1166  29.10
Ty 105 179 224 298 370 1111 5555 8517 0.92 584 1541 3547
Ts 166 373 446 542 - 1111 40.74 8147 1.09 9.10 19.75 4191
Te 160 365 441 525 370 2222 66.66 9259 0.18 214 895 1821

89 Iwel * % * % ** * % - * % * % ** ** ** ** * %

(T, = Contral, T,=Fruits wrapping with polythene bag containing KMnQ,, T3 = Perforated low-density polythene bag, T, =
Edible oil (mustard oil) coating, Ts= Fruits treated with Hot water treatment at 50° C for 5 minutes, T¢=Fruits treated with garlic
extract. Color score: 1 = green, 2 = breaker, 3 = < 25 % yellow, 4 = <50 % yellow, 5 = <75 % yellow, and 6 = 75 to 100 %

yellow).

Considering the combined effects of peel color
degradation was reduced in Ashwina treated with
mustard oil and rate of peel color degradation faster in
Langra with control conditions. The faster rate of color
change of mango under control treatment may be due to
the rapid activity of some enzymes that are responsible
for the color changes of mango Robinson (1996).

Changesin total weight loss during storage of mango

The variation in terms of total weight loss was highly
significant among the three mango varieties and the
postharvest treatments (Plate 1, Table 3). The weight
loss was greatest in Langra (14.52%) followed by
Ashwinaand Fazli (12.03%) during 12th day of storage.
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This phenomenon is in agreement with the research
findings of Yuniarti and Suhardi (1992) who noted that
fruits kept in perforated sealed polythene bags
containing KMn04 as an ethylene absorbent had delayed
ripening. Weight loss occurs due to the respiration loss
of stored starch in mango and increase of respiration is
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positively correlated with the increase of temperature.
The total weight loss was found to be the highest
(17.60%) in case of control at the 12th day of storage
and the lowest (11.22%) was observed in KMnQO4
treated fruits at the 12th day of storage.

Table 3. Combined effect of postharvest treatments on total weight loss, peel color change and firmness change of

mango at different DAS
n Weight loss at different days peel color at different days after Firmness at different days after

_g 'é after storage (DAYS) storage (DAS) storage (DAS)
8 E 3 6 9 2 3 6 9 2 3 6 9 i)

T, 962 1290 1394 1801 1.98 447 532 ND 210 320 489 0.00
-~ T, 376 670 947 1095 135 222 298 39% 111 168 212 321
% Ts 491 6.56 8.12 12.26 1.65 3.10 4.78 5.45 2.40 3.75 4.03 4.84
5 Ty 411 432 6.98 10.90 1.10 1.95 219 3.25 124 212 2.70 353
& Ts 881 1245 1329 1438 1.80 3.75 4.78 5.76 214 3.66 412 497
- Te 6.16 6.87 1033 1751 1.70 3.70 4.60 5.60 231 3.32 4.45 5.03

T, 600 733 916 11.88 177 387 48 597 219 333 384 476

T, 500 850 1012 10.70 121 200 28 38 110 173 211 312
Q Ts 640 830 955 1074 1.62 310 465 540 203 330 405 464
< Ty 553 6.06 9.08 1141 1.03 187 216 320 119 232 297 352
N Ts 564 7.00 9.91 10.50 1.65 3.70 4.50 5.70 221 3.77 4.59 4.80
- Ts 600 943 1349 16.83 1.60 360 458 540 206 320 443 491
— T: 5.93 7.86 9.74 13.13 1.65 3.76 412 4.89 211 3.15 4.09 4.73
= T, 6.02 899 1190 11.93 115 128 2.38 317 114 1.73 2.75 3.10
\‘g Ta 591 929 1170 1211 1.60 2.00 2.68 3.89 214 3.29 4.06 455
2 Ty 553 672 860 1157 1.00 155 238 310 152 231 28 334
0 Ts 566 898 1092 12.04 155 375 410 480 231 320 426 471
< Ts 563 892 1359 1846 1.50 367 406 476 302 343 422 492

SQ |wd ** * % ** ** ** ** ** ** ** ** ** **

** = Significant at 1% level of probability

V, = Langra, V, = Fazli, V3 = Ashiwana, T; = Control, T, = Fruits wrapping with polythene bag containing KMnO,4, T3 = Perforated low
density polythene bag, T4 = Edible oil (mustard oil) coating, Ts= Fruits treated with hot water treatment at 50°C for 5 minutes, T = Fruits treated

with garlic extract.

Langra

DAY DAY 12

DAY 3

DAY
0

Different postharvest treatment

Plate 1: Photographs showing the physical changes of mango
var. Langra under different treatments at different days after
storage. T; = Control, T,=Fruits wrapping with polythene bag
containing KMnO,, T3 = Perforated low-density polythene
bag, T, = Edible oil (mustard oil) coating, Ts= Fruits treated
with hot water at 50° C for 5 minutes, T _ Fruits treated with
garlic extract.

Fazli

DAY 3

DAY 6 DAY 9 DAY 12

Different postharvest treatment
T Ts T Ty

Ts

Ts

Plate 1 (contd.): Photographs showing the physical
changes of mango var. Fazli under different treatments at
different days after storage. T; = Control, T,=Fruits
wrapping with polythene bag containing KMnQO,, T3 =
Perforated low-density polythene bag, T, = Edible oil
(mustard oil) coating, Ts = Fruits treated with hot water at
50° C for 5 minutes, Ts = Fruits treated with garlic
extract.
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Ashiwana

DAY 1

DAY 3 DAY 9 DAY 12

DAY 6

\

Different postharvest treatment

Plate 1 (contd.): Photographs showing the physical
changes of mango var. Fazli under different treatments at
different days after storage. T; = Control, T,=Fruits
wrapping with polythene bag containing KMnO,, T3 =
Perforated low-density polythene bag, T, = Edible oil
(mustard oil) coating, Ts= Fruits treated with hot water at
50° C for 5 minutes, Ty _Fruits treated with garlic extract.

Reddy and Haripriya (2002) reported that mango fruits
treated with GA3 and stored in polyethylene bags with
ethylene absorbent significantly reduced physiological
weight loss. Tefera et al. (2007) and Fawaz (2006) also
reported the lowest total weight loss in polythene
wrapped mangoes. The combined effects showed the
highest total weight loss (18.01%) was found in Langra
in control condition a 1 DAS while it was the lowest
(10.50%) in Fazli treated with KMnO, containing
polythene bag at the 12th day of storage. It is in
agreement with the finding of Wavhal, 1989 who
reported that Packaging of mango fruit in lots of 10 in
polyethylene bags (30 x 40 cm, 10 gauges with 0.2 %
perforation) reduced weight loss, prolonged shelf life by
4 to 8 days without deteriorating fruit quality compared
with non-wrapped fruits. Ben Yehoshua (2013) also
suggested the similar phenomenon that packed fruits
showed lower weight loss due to checking of the rate of
respiration, transpiration and maintaining higher
humidity by poly films.

Changes in disease incidence of mango during storage

The levels of disease severity were significantly
influenced by postharvest treatments at the different

storage time. It was observed that disease severity status
of mango was recorded at 3 days interval from day 3 up
to 12 days. The disease incidence was significantly high
at ambient temperature and found the highest percentage
in Langra variety (88.89%) followed by (83.49%) in
Ashiwana variety and (70.33%) in Fazli variety at 12"
DAS (Table-1). The disease incidence of mango was
significantly influenced by different postharvest
treatments at different DAS (Table 2 & 4). At 12" DAS,
the highest disease incidence was found in control
treatment T, (90.96%) compared to others treatment. It
is in agreement with the findings of Anwari (2013) who
stated lower disease incidence in unperforated
polyethylene bag than hot water treatment and control.
Again, the findings are similar to Islam (2013) and
Molla et al. (2011) who found maximum disease
incidence in control treatment. In the combine effect we
found the highest disease incidence was found the all
variety control treatment (Table 4).

At 3-9 DAS, control treatment under ambient condition
showed rapid increases disease incidence and we found
highest percentage in Langra followed by Ashiwana and
Fazli variety but there was lowest rate of disease
incidence in the treatments of T, and Ts in Fazli variety
compared to the others treatments. At 12" DAS the
highest disease incidence was found in the treatment T
(98.99%) in Langra variety followed by T5(98.34%), T4
(88.85%) compared to Ashwina and Fazli variety. We
observed the lowest disease incidence in Fazli variety
with the treatment of T, (66.66%) and Ts (66.86%)
followed by Langra variety with the treatment of T,
(77.78%) and Ts (69.67%) and Ashwina variety with the
treatments of T,(66.66%) and Ts (67.86%) than others
treatments (Table 4)

These fungi can infect mango when mango possesses
considerable amount of sugar but cannot infect at the
condition of high acidity. Green unripe mango contains
high amount of different organic acids (Mondal, 2000).
For this reason, the fungi cannot infect green unripe
mango containing considerable amount of acids.

Changes in disease severity of mango during storage

The variations in disease severity due to the ambient
temperature conditions and postharvest treatments were
statistically highly significant. There were less disease
severity at treated mango compared to untreated mango
at different day of storage. We found the highest disease
severity at the 12" DAS in the variety of Langra
(88.89%) followed by Ashwina (83.49%) and Fazli
variety (70.34%) at ambient temperature of untreated
mango sample. We found the highest disease severity in
the control treatment compared to the others treatments.
In the combined effect initially at 3 DAS we didn’t find
any disease severity in Fazli variety with the treatment
T, and Ts, T followed by Ashwina variety with the
treatment T3, T and T¢ compared to the other varieties
and treatments.
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Table4. Combined effect of postharvest treatments on disease incidence and disease severity and shelf-life of

mango at different DAS
I Disease incidence (%)at different days Disease severity (%) at different days  Shelf-life
o after storage (DAS) after storage (DAS) (Days)
Variety % 3 6 9 12 3 6 9 12
=
T, 1111 8877  99.00 100.00 111 1922 3722 5544 9
T, - 1111 4422 7778 077 1087 2935 4522 1
Ts - 5555 8886 9834 055 333 1883 4812 9
Langra (V1) Ta - 2222 5555 8885 111 894 2027 5022 10
Ts - 1111 4444 8687 115 1705 2988  42.33 11
Te - 3333 7777 9899 055 444 1777 5126 9
T, 11.00 1111 4444 83838 055 1539 2935  50.12 8
T, - - 3333  66.66 - 444 1646 2526 12
Fazli (V2) Ts - 1111 5555 6864 033 287 1033 2833 12
T, - - 4444 7577 111 547 1844 3523 1
Ts - 1111 3333  66.86 - 670 1970 2354 12
Te - 222 6666  77.77 - 142 622 3829 10
T, 1101 3025 7777 8900 122 1033 2827 5312 7
T, - 2222 3333 6667 - 277 647 4320 12
. Ts - 2222 3333 8887 055 167 578 4633 9
Ashiwana(V3) o~ - 1111 6666  88.88 - 312 753 4843 1
Ts - 1111 4444 6967 077 354 966 4054 1
Te - 1111 5555 9887 - 057 287 4923 9
LSDos - 2.40 3.18 188 0195 0818 0946  1.90 1.35
LSDoo - 3.24 4.30 254 0263 110 128 2.56 1.82
Le/d Of Sgnlflcance - * % * % ** * % * % * % * % * %

** = Significant at 1% level of probability

Vi = Langra, V, = Fazli, V3 = Ashiwana, T, = Control, T,=Fruits wrapping with polythene bag containing KMnO,, T3 =
Perforated low density polythene bag, T, = Edible oil (mustard oil) coating, Ts= Fruits treated with Hot water treatment at 50°C

for 5 minutes, Te=Fruits treated with garlic extract.

We recorded the highest disease severity in the Langra
mango variety with the control treatments T, (55.44%)
compared to other treatments and lowest disease severity
was found in Fazli variety with the treatment Ts
(23.54%) and T, (25.26%) compared to Langra and
Ashwina variety at 12" DAS. It is in agreement with the
statement of Anwari (2013) who stated lower disease
severity in unperforated polyethylene bag than hot water
treatment and control. Islam (2013) also found highest
disease severity in control treatment.

Shelf-life

Shelf life of mango fruits was significantly affected by
different postharvest treatments. It was observed that the
extension of shelf life of fruits has been one of the most
important concerns of the researchers. Results revealed
that the longest shelf life (12 days) of mango fruits was
recorded in those fruit held at the treatment T, and Ts
among the treatments. We found the longest shelf-life of
Fazli variety with the acceptable quality. The shortest
shelf life of 7 days was observed from the control fruits
and and also found 8 days with the treatments T4, T3 in
the Ashwina and Langra variety compared to Fazli
variety. Thin plastic film Alphonso mango fruits
increased the shelf life of the mango. Different botanical
extracts viz. neem and garlic,and coating like sesame oil
influence the shelf life and maintain quality of mango
(Rodov et al., 1997).

Conclusion

Postharvest treatments had significant effects on color,
firmness, total weight loss disease severity, disease
incidence and shelf life of mango. The best visual
appearance was observed the fruits subjected to hot
water treatments and fruits wrapping in polybag
containing KMnO,4. Mango remained fresh until day 12
if held in the treatment with hot water. Although Fruits
wrapping in polybag containing KMnO,4 showed better
result in storage until the 12" day of storage. At the 12"
day of storage, mango stored at hot water treatment and
Fruits wrapping in polybag containing KMnO, had less
disease severity and disease incidence than other
treatments. Mango stored in Fruits wrapping in polybag
containing KMnO, reduced weight loss in Fazli variety
compared to the variety until the 12" day of storage. The
longest shelf life of 12 days was found in Fazli variety
with the treatment of hat water and fruits wrapping in
polybag containing KMnOy.
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