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Abstract

An experiment was conducted to study the application of alternative treatments to control postharvest fungal
infection and shelf life extension of papaya under different maturity stages at the Laboratories of the Department of
Horticulture and Agricultural Chemistry, Bangladesh Agricultural University, Mymensingh during the period from
August to October, 2018. The two factor experiment (maturity stages and postharvest treatments) was laid out in a
completely randomized design (CRD) with three replications. Four postharvest treatments viz., control, hot water
treatment (Fruits treated at 50+2°C for 10 minutes), chitosan coating (2000ppm chitosan solution) and hot
water+chitosan coating were assigned to papaya fruits which were maturity stage I or maturity stage II. Significant
variations were observed between maturity stage I (green mature) and maturity stage II (0-10% yellowing of fruits)
in relation to most of the parameters studied. Results showed that most of the parameters studied were significantly
influenced by the afore-mentioned factors. Longer shelf life (12.64 days) was observed in maturity stage I fruits than
maturity stage II fruits (12.18 days). Significant reduction in disease incidence and severity was noticed in the
maturity stage I fruits as compared to maturity stage II fruits. The longest shelf life (15.20 days) was found in hot
water treated and chitosan coated fruits of maturity stage I, whereas the shortest shelf life (8.52 days) was observed
in control of maturity stage II fruits.
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Introduction

In Bangladesh papaya is the most common and wanted Papaya is also used to produce different tropical

fruit, which belongs to the familyCaricaceae. Carica medicine.

papaya L. is the most important and cultivated all over Though origin is unknown, papaya is believed native to

the world (Badillo,1971). Papaya is a major fruit crop tropical America, perhaps in southern Mexico and

worldwide that is primarily consumed as fresh. Papaya neighbouring Central America (Singh 1990). A large

is a nutritious table fruit of high digestive value which - . .
number of papaya varieties are widely grown in

consists mostly of water and carbohydrate and low in Bangladesh. In Bangladesh, papaya occupied 3942

calories. It is an excellent source of natural vitamins .
X u urat v acres of land and total production was about 134647

and minerals, particularly vitamins A and C, ascorbic . .
- particuiarly v ’ tones with an average yield of 34.15 tones per acre

acid, calcium and potassium (Chan and Tang, 1979). ppg 9017y Reports claim that about 30-50% of the
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harvested papaya never reaches the consumers mainly
because of postharvest spoilage (Mondal and Bose,
2007). If that amount of fruit were equally distributed
among the total people of Bangladesh, the per capita
availability of fruit is far below the recommended level
(100g/capital).
showed the quality of any fruits, which is very

The residual analysis of fruits also

important for the quality of fruit- as a mirror from
production to post-harvest processes (Islam et al.,
2015). The climacteric fruits are attributed to adverse
physio-chemical changes, namely losses of weight due
to respiration and transpiration, reducing sugar, non-
reducing sugar, total soluble solids (Islam et al., 2011).

Papaya is a climacteric fruit and highly perishable
because of fast ripening which trigger ethylene
production and that’s why its consumption period is
very short after harvesting at green mature stage (Burg
and Burg, 1962). In Bangladesh a considerable amount
of papaya is being spoiled due to prevailing high
temperature and humidity. Its edible and marketing
quality deteriorates rapidly, once it is fully ripe. Papaya
fruits are susceptible to many fungal diseases causing
enormous loss to quality of fruits. Reduction of
postharvest losses by prolonging the shelf life of
papaya can improve the present situation. Harvesting at
proper maturity stage is a very important determinant
for storage life and final fruit quality. If fruits are
harvested at improper maturity, it can lead to uneven
ripening and over ripe fruits (Ceponis and Butterfield,
1973).

Heat different with
appropriate time can be successfully applied for the

treatments  at temperatures
disinfestations of disease and insect pests in fresh fruit
(Armstrong, 1994; Couey, 1989). Hot water treatment
of papaya at 49°C for 20 minutes can control
postharvest decay, and it has been commercially used
in Hawaii for more than 30 years. Recently, there have
been increased efforts to discover new preservative
(e.g.
carnauba, paraffin, shellac, beeswax and chitosan),

compounds derived from natural sources

having no known effects on human health (Vargas et
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al.,2008). Chitosan, which has a chemical structure
close to, that of cellulose has long been known to
protect perishable foods from deterioration by reducing
dehydration and respiration, maintaining the textural
quality (Islam et al, 2015; No et al, 2007). In
Bangladesh, spoilage of papaya during storage causes a
serious problem to traders and consumers. Therefore,
developing appropriate storage methods for extending
the shelf life and reducing disease incidence and
severity of papaya is utmost important.

Materials and Methods

The investigation was carried out at the Laboratories of
the
Chemistry,

Department of Horticulture, Agricultural

Bangladesh  Agricultural ~ University,
Mymensingh during the period from June to October
2018. Papaya variety Shahi (BARI Papaya-1) was
selected as experimental material. The study consisted
of two factors, which were maturity stages and
postharvest treatments. The experiment was laid out in
a completely randomized design (CRD) with 3
replications of 5 fruits per replication. A total of 240
unblemished fruits of more or less uniform in size,
shapes were harvested manually and cast-off. Two
maturity stages- maturity index I (mature green) and
maturity index II (0-10% yellowing of fruit) and four
postharvest treatments- control (ambient condition,
2542° C), hot water treatment (fruits treated at 50+£2°C
for 10 minutes), chitosan coating (2000ppm chitosan
solution), hot water treatment + chitosan coating were
used in the experiment. One hundred and twenty (120)
mature green fruits were selected for maturity index I
and other, 120 same sizes and 10% yellowing fruits
were selected for maturity index II. Among all the
fruits of each treatment, 5 fruits were used for
destructive sampling at 3 days interval to investigate
several shelf life, disease

parameters including

incidence and disease severity.

Shelf life: Shelf life of papaya fruits as influence by
different storage treatments and maturity stages were
calculated by counting the days required to ripe fully as

to retaining optimum marketing and eating qualities.
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Assessment of percent disease incidence: The fruits
were critically examined every day for the appearance
of rot. The incidence of fruit rot was recorded every 3™
day. The first count was made at the 31 day of storage.
The fruit rot of papaya was identified by the visual
comparison with those of the symptoms already
published. The incidence of fruit rot was calculated as
follows:

Number of in fected fruits

% Disease incidence = 100

Total number of fruits under study

Assessment of percent disease severity: The
percentage fruit skin disease was recorded five times
starting at the 3" day of storage. All the infected fruits
were selected to determine percent fruit area infected.
The percentage fruit area diseased was measured based

on eye estimation.

Statistical analysis: The collected data on various
parameters were statistically analyzed using MSTAT
statistical package. The means for all the treatments
were calculated and analysis of variance (ANOVA) for
all the parameters was performed by F-test. The
significance of difference between the pairs of means
was compared by least significant difference (LSD) test
at the 1% and 5% levels of probability (Gomez and
Gomez, 1994).

Results and Discussion

Disease incidence: There was significant variation in
the incidence of disease. Trend to increase disease
incidence day by day. Maturity index II had highest
(93.59%) in disease incidence than maturity index I
(84.92%) at the 12™ day of storage (Figure 1). Disease
incidence was higher in maturity stages II than
maturity stages I fruits (Rashid et al. 2015). In case of
postharvest treatments, Hot water + chitosan coating
(82.30%) treatments were the best for preventing
disease incidence at 12" day of storage (Figure 2). The
lowest (75.25%) disease incidence was found in the
hot
water+chitosan coating) than all other combinations at
the 12™ day of storage (Table 1).

combination of M;T; (Maturity index I x
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Figure 1. Main effect of maturity stages on disease
incidence (%) of papaya. M; =Maturity
index I (Mature green), M, = Maturity index
IT (0-10% yellowing of fruit), The vertical
1% level of

bars represent LSD at

significance.
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Figure 2. The main effect of postharvest treatments on
disease incidence (%) of papaya. T¢=Control
(ambient condition, 25+2°C for 10 minutes),
T,=Hot water treatment (fruits treated at
50+2°C for 5 minutes), T,=Chitosan coating
(2000ppm Chitosan solution), T3 = Hot water
+ Chitosan coating. The vertical bars

represent LSD at 1% level of significance.

Disease severity: The fruit surface disease was
significantly influenced by the maturity index I,
maturity index II and the postharvest treatments. The
higher (76.76%) severity level was found with
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increasing trend in maturity index II fruits than
maturity index I (68.78%) at 12" day of storage (Figure
3).

Table 1. Combined effects of maturity stage and
postharvest treatment on percent disease
incidence at different days after storage

(DAS) of papaya.

Treatment Disease  incidence (%) at
combination different days after storage, DAS

3 6 9 12
M, T, 19.25 26.67 | 64.32 100.00
M T, 7.27 16.21 | 55.52 84.25
M, T, 0.00 12.18 | 46.27 80.18
M, T; 0.00 11.15 | 42.62 75.25
M,T, 21.30 4430 | 93.38 100.00
M,T, 12.30 2425 | 65.35 92.50
M,T, 0.00 18.35 | 65.25 92.50
M,T; 0.00 14.20 | 59.65 89.34
LSDy 05 2.62 4.07 3.81 6.04
LSDy o 3.61 5.61 5.24 8.32
LeVel Of * kok kok skok
significance

** = Significant at 1% level of probability, * = Significant at
5% level of probability, M, =Maturity index I (Mature green),
M, = Maturity index II (0-10% Yellowing of fruit). Ty =
Control (ambient condition, 25+2°C for 10 minutes), T,

Hot water treatment (fruits treated at 50+2°C for 5 minutes),

T, = Chitosan coating (2000ppm Chitosan solution), T; = Hot
water + Chitosan coating.

Disease severity in chitosan coating (49.24%) followed
by hot water treated fruits was the best for controlling
disease severity at the 12" day of storage (Figure 4).
The minimum (45.25%) disease severity was recorded
in M;T; (Hot water+chitosan coating) combinations at
the 12" day of storage (Table 2). Similar result was
also reported by Rashid et al., (2019) where the authors
reported that where it was reported that the incidence
and severity of surface fungal infections including
the
combined treatment compared to single application of

anthracnose were significantly reduced by

chitosan or hot water treatment. Disease incidence and
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severity level low in hot water+chitosan coating treated
fruits due to chitosan coating around the fruit surfaces.
Mondal et al., (2011) observed postharvest treatment
reduces disease incident and disease severity in banana.
Ali et al. (2010) reported that lowest disease incidence
and severity in chitosan coating fruits and highest in
untreated fruits in papaya.
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Figure 3. Main effect of maturity stages on disease
severity (%) of papaya. M| =Maturity index
I (Mature green), M, = Maturity index II (0-
10% Yellowing of fruit).The vertical bars
represent LSD at 1% level of significance.
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Figure 4. The main effect of postharvest treatments on
disease severity (%) of papaya. T, = Control
(ambient condition), T=Hot water treatment
(fruits treated at 50+£2°C for 5 minutes), T, =
Chitosan (2000ppm  Chitosan
solution), T; = Hot water + Chitosan coating.

coating

The vertical bars represent LSD at 1% level
of significance.
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Table 2. Combined effects of maturity stage and post
harvest treatment on percent disease severity
at different days after storage (DAS) of

papaya.
Treatment Disease severity (%) at different days
combination | after storage (DAS)

3 6 9 12

M, T, 4.50 8.25 32.45 85.23
M, T, 0.25 1.45 29.27 | 75.26
M T, 0.00 1.27 24.54 | 69.38
M, T; 0.00 0.50 9.50 45.25
M,T, 16.36 | 42.25 92.50 100.00
M,T, 1.75 7.35 46.67 | 78.50
M,T, 0.25 7.15 42.35 75.30
M,T; 0.00 1.75 11.25 53.23
LSDy s 0.71 1.39 3.44 4.61
LSDy. 0.98 1.92 4.73 6.35
LeVel Of kok kok sk koK
significance

** = Significant at 1% level of probability, M; =Maturity
index I (Mature green), M, = Maturity index II (0-10%
yellowing of fruit), Ty = Control (ambient condition, 25+2°C
for 10 minutes), T; = Hot water treatment (fruits treated at
50+2°C for 10 minutes), T, = Chitosan coating (2000ppm
Chitosan solution), T; = Hot water + Chitosan coating.

Shelf life: Effect of maturity stages, postharvest
treatments and combined effect on shelf life extension
were significant. The longer shelf life (12.64 days) was
obtained in maturity index I fruits than maturity index
IT (12.18 days) fruits of papaya (Figure 5). The highest
shelf life (15.00 days) was observed due to postharvest
treatments in fruits hot water+chitosan coated fruits
followed by chitosan coating (14.35 days). However,
the shortest shelf life (8.89 days) was observed in the
control fruits (Figure 6). The longest shelf life (15.20
days) caused by combined effect was observed in
maturity stages I of hot water+chitosan coated fruits
and shortest shelf life of 8.52 days observed in maturity
index II and control fruits (Figure 7).The delay in
ripening on chitosan coated fruits can occur due to the
lower capacity of these fruits in producing ethylene,
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since this hormone has a stimulation role in the general
metabolism, and seems to be implicated in the
activation and regulation of some enzymes involved in
ripening(Gomez et al., 1999). Longest shelf lives were
found 5 weeks in chitosan treated fruit in papaya by Ali
etal, (2010).
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Figure 5. Main effect of maturity stages on Shelf life

of papaya. M; =Maturity index I (Mature
Maturity index II (0-10%
yellowing of fruit). The vertical bars

green), M,

represent LSD at 1% level of significance.
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Figure 6. The main effect of postharvest treatments on
shelf life of papaya.
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Figure 7. Combined effects of maturity stage and post

harvest treatment on shelf life of papaya.M,

=Maturity index I (Mature green), M,
Maturity index II (0-10% yellowing of fruit).
Ty = Control (ambient condition, 254+2°C for
10 minutes), T;=Hot water treatment (fruits
treated at 50+2°C for 10 minutes), T, =
Chitosan (2000ppm  Chitosan
solution), T; = Hot water + Chitosan coating.

coating

The vertical bars represent LSD at 1% level

of significance.
Conclusion

Considering the above mentioned findings, it is evident
that maturity stage I and hot water with chitosan treated
fruits better than maturity stage II and chitosan coating,
respectively.Further studies are suggested to carry out
to examine the effects of chitosan solution and gel with
series of concentrations on shelf life and disease

incidence and severity of papaya fruits grown in

Bangladesh.
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