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Abstract For determining the effect of salicylic acid
(SA) on post harvest life and quality of papaya fruits
six different concentrations (0.5, 1.0, 1.5,2.0, 2.5 and
3.0mM L") were applied to papaya fruits cv Red Lady.
Fruits harvested at mature green stage were washed,
dipped for five minutes in respective SA solutions
and stored at 20-25°C with 75-80% relative humidity.
After 7 days of storage (DAS), it was found that fruits
treated with SA at 2.5 mM L' had least percentage
weight loss (11.46%) of fruits. Moreover, fruits under
this treatment showed low TSS (7.75Brix), TSS : Acid
ratio (33.70), carotenoids content (1.06 mg 100g") and
peel color score (2.08), which marked delayed ripen-
ing and thus had maximum shelf life (14 days) with
having least decay percentage (6.25%) of fruits.
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Introduction

Papaya is one of the important tropical fruit of
Caricaceae family having good market demand as table
fruit and also for its papain content. Besides, the fruit
isrich in vitamin A and has mild laxative property. For
successful marketing of the crop, the main drawback
is, it has very short shelf life. It was reported that
papaya faced post harvest loss up to 75% by whole-
saler and retailers in USA [1]. In India, it was reported
that total post harvest loss in papaya trading is 25.49%
[2]. However, cold storage though increased shelf life
but generally with chilling injury. Salicylic acid is re-
ported as a natural and safe phenolic compound which
has been found to generate a wide range of metabolic
and physiological responses in plants and act as po-
tential bio agent in controlling post harvest loss of
horticultural crops and delay in ripening through in-
hibition of ethylene biosynthesis or action [3]. There-
fore, present experiment was taken up to evaluate the
impact of post harvest application of SA on quality
and shelf life of papaya fruits at ambient storage con-
dition.

Materials and Methods

Mature green fruits of papaya cv Red Lady obtained
from fifteen months old papaya plants cultivated un-
der open field condition by a local papaya grower of
Tanhril, Aizawl were used and kept at Research Labo-
ratory, Department of Horticulture, Aromatic and
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Table 1. Effect of selected post-harvest treatments on per-
centage weight loss, decay and shelf life of papaya fruits.

Table 2. Effect of selected post-harvest treatments on total
soluble solids (TSS), titrable acidity and TSS : Acid ratio of
papaya fruits.

Percentage

of weight Fruit Shelf TSS Titrable TSS : Acid

loss (%) decay (%) life (° Brix) acidity (%) ratio
Treatments 7 DAS 7 DAS (Days) Treatments 7 DAS 7 DAS 7 DAS
T, : SA at 0.5 mM 15.34ab 31.25 9.25ab T, : SA at 0.5 mM 11.25¢ 0.12a 93.75¢
T,: SA at 1.0 mM 14.72a 25.00 10.50ab T, : SA at 1.0 mM 10.14d 0.15ab 70.00d
T,: SAat 1.5 mM 13.21a 25.00 11.25bc T, : SA at 1.5 mM 9.80 cd 0.18abc 53.70c
T,: SA at2.0 mM 14.37a 18.75 11.50bc T, : SA at 2.0 mM 9.45¢ 0.20bcd 46.67b
T,: SA at 2.5 mM 11.46a 6.25 14.00c T, : SA at 2.5 mM 7.75a 0.23cd 33.70a
T, : SA at 3.0 mM 11.62a 12.50 13.75¢ T, : SA at 3.0 mM 8.45b 0.25d 33.80a
T, : Control 18.75b 43.75 8.00a T, : Control 12.70f 0.14ab 94.07e
SEm (%) 1.1776 - 0.9402 SEm () 0.1816 0.0191 2.0587
CD at 5% 3.4639 - 2.7656 CD at 5% 0.5342 0.0561 6.0557
Medicinal Plants, Mizoram University at 23 + 2 °C  Results and Discussion
temperature and relative humidity 75 + 5% for the
experiment. Seven post harvest treatments viz., fruit  Skin color

dipping in salicylic acid (SA) at 0.5, 1.0, 1.5, 2.0, 2.5
and 3.0 mM L' and control (treated with water) with
four replications were used and statistical analysis
was done by following complete randomized design
[4]. Five fruits were kept per replication to record dif-
ferent physical (skin color, texture and fruit weight
loss) and biochemical (TSS, titrable acidity, TSS/acid
ratio, total and reducing sugar, ascorbic acid and caro-
tenoids) parameters after seven days interval through
standard procedures [5, 6]. Fruits were visually ob-
served and scored for skin color using the following
standard color index [7]. Score O : Green skin without
yellow stripe, Score 1 : Green skin with light yellow
stripe, Score 2 : Green skin with well-defined yellow
stripe, Score 3 : One or more orange-colored stripes in
skin, Score 4 : Clearly orange-colored skin with some
light green areas. Score 5 : Characteristic orange-col-
ored skin of papaya, and Score 6 : Fruit color similar
to stage 5, but more intense. Fruits were visually
observed and score for fruit firmness was following
standard index [8]. Scorel : Soggy and soft, Score 2 :
Slightly firm, Score 3 : Moderately firm, Score 4 : Very
firm. Decay percentage of papaya fruits was calcu-
lated as the number of decayed fruit divided by initial
number of all fruits [9]. Optimum shelf life (days) of
fruit under different treatment in room condition were
evaluated depending on the visual observation of
fruit decay, fruit physico-chemical parameters; edible
and marketable quality [9, 10].

Under the present study, papaya fruits stored at am-
bient condition showed significant peel color varia-
tion among the selected treatments. It was reported
that papaya skin color intensified as the fruits rip-
ened [7]. In this study fruits at control showed maxi-
mum peel color score (4.67) at 7 DAS (Table 4). Earlier
report suggested that papaya cv Pusa Delicious fruit
got reasonable high skin color (average score : 6.90)
under control treatment at 6 DAS of ambient condi-
tion [11]. Results showed that fruits treated with com-
paratively higher SA concentration (2.5-3.0 mM) re-
sulted in low skin color score (2.08-2.50) at 7 DAS. It
was reported that SA treated strawberry fruit showed
delaying in color development at post-harvest stor-
age because of its anti-senescent effect [12].

Fruit texture

Firmness or texture of papaya fruits decreased sig-
nificantly during storage at ambient condition. Earlier
study described that fruits firmness decreased as fruit
ripening and softening of vegetative tissues are usu-
ally accompanied by catabolism of cell wall polysac-
charides [8]. At 7 DAS fruits at control showed mini-
mum texture score (1.75 : Soggy and Soft). It was re-
ported that firmness of non-treated fruits when fully
ripe (100% skin yellow) was quite low (15.1N) at 10
DAS at 22°C [13]. Fruit treated with SA at 2.5 and



Table 3. Effect of selected post-harvest treatments on total
sugar, reducing sugar and ascorbic acid content of papaya
fruits.

Ascorbic
Total Reducing acid
sugar (%) sugar (%) (mg 100 g")

Treatments 7 DAS 7 DAS 7 DAS
T, : SA at 0.5 mM 10.17d 8.59¢ 23.42a
T,: SA at 1.0 mM 9.83cd 8.09bc 29.65b
T,: SAat 1.5 mM 4.79cd 6.49ab 32.55¢
T,: SA at2.0 mM 8.56bc 5.74a 35.56d
T,: SAat2.5 mM 6.38a 4.86a 39.84e
T,: SA at 3.0 mM 7.21ab 6.07a 40.83e¢
T, : Control 12.44¢ 10.78d 22.42a
SEm (%) 0.4649 0.5699 1.6227
CD at 5% 1.3674 1.6765 4.7353

3.0mM showed comparatively higher texture score
(3.75, 3.42 : moderately firm) at 7 DAS (Table 4). Posi-
tive influence of SA was found on fruit firmness of
strawberry when dipped in SA solution [12].

Physiological weight loss

At7DAS, it was recoded that fruits at control showed
maximum loss of weight (18.75%) compared with the
fruits treated with SA at 2.5 mM (11.46%) or 3.0mM
(11.62%) (Table 1). It was reported that weight loss of
papaya fruit was found maximum (16.16 £ 0.87%) at 8
DAS in control stored at ambient condition (27 °C,
80% relative humidity) [14]. SA can also decrease res-
piration rate and fruit weight loss by stomata closing
[15].

TSS content

Current study showed that TSS content of the stored
papaya fruits was found maximum in control (12.70°
Brix) at 7 DAS (Table 2). It was reported that fruits at
control had high TSS (11.73 °Brix) at 6 DAS of ambi-
ent storage [11]. Present study revealed that SA at
2.5-3.0 mM caused significant reduction in TSS (7.75,
8.45 °Brix) accumulation in papaya fruits at 7 DAS.
Treatment of kiwi fruit with MeSA of 32uIL"! main-
tained lower TSS content than the control fruits at
the end of storage [16].

3351

Table 4. Effect of selected post-harvest treatments on caro-
tenoids, peel color and texture fruits.

Carotenoids Peel color Texture

(mg 100 g')  score score
Treatments 7 DAS 7 DAS 7 DAS
T, : SA at 0.5 mM 2.79¢ 4.08 1.83
T,: SA at 1.0 mM 2.34bc 3.83 2.25
T,: SAat 1.5 mM 2.12bc 3.42 2.75
T,: SA at 2.0 mM 2.23bc 3.58 2.33
T,: SA at 2.5 mM 1.06a 2.08 3.75
T,: SA at 3.0 mM 1.88b 2.50 3.42
T, : Control 2.93¢ 4.67 1.75
SEm (%) 0.2455 - -
CD at 5% 0.7221 - -

Titrable acidity, TSS : Acid ratio, total and
reducing sugar content

Fruits at control showed faster ripening compared
with other and thus titrable acidity was recorded mini-
mum (0.14%) at 7 DAS (Table 2). Organic acids nor-
mally decreased in several fruits as they were respired
or converted to sugar. SA at 2.5mM showed maxi-
mum titrable acidity (0.25%) of fruits followed by SA
at 3.0mM (0.23%). It was already stated that fruits at
control showed maximum TSS value (12.70 °Brix) with
minimum titrable acidity (0.14%) that caused highest
value for TSS : Acid ratio (94.07) at 7 DAS. This may
be because the fruits at control got faster ripening
than other treatments. On the contrary, fruits treated
with SA at 2.5mM and 3.0mM showed low TSS : Acid
ratio (33.70 and 33.80) which signified that SA has
potential anti-ripening effect [3]. Ambient storage of
papaya fruit caused rapid accumulation of sugars. It
was found that fruits at control had maximum total
(12.44%) and reducing (10.78%) sugar content at 7
DAS (Table 3). It was reported that papaya fruit got
10.03% total sugar after 9 days of storage at ambient
condition [17]. At 7 DAS, SA at 2.5mM showed mini-
mum total sugar (6.38%) and reducing sugar (4.86%)
content of fruits. It was reported that SA can decrease
the degradation rate of starch to soluble sugar, which
may have caused lower accumulation of sugars in SA
treated fruits [18].

Ascorbic acid content

It is evident from the present study that fruits at con-
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trol showed minimum ascorbic acid content (22.20 mg
100 gy at 7 DAS (Table 3). It was reported that fruits
at control had minimum ascorbic acid content (27.20
mg 100g!) at 3 DAS at ambient condition [11]. Ascor-
bic acid content generally reduced during storage
because of its oxidative process [19]. It was found
that SA at 2.5 and 3.0 mM significantly reduced loss
of ascorbic acid and was found high (39.84 and 40.83
mg 100g™) at 7 DAS. It was reported that application
of SA was found effective in reducing the rate of res-
piration and ethylene production and maintained
higher amount of ascorbic acid [20].

Carotenoids content

Carotenoids content was also recorded maximum (2.93
mg 100 g') under control treatment because of chlo-
rophyll degradation. It was reported that fruit at con-
trol had carotenoids content of 2.89 mg 100 g at 6
DAS [11]. It was observed that fruits treated with SA
at 2.5mM showed minimum carotenoids (1.06 mg
100g!) at 7 DAS (Table 4). Storage study on tomato
fruit recorded low carotenoids and lycopene accu-
mulation when treated with SA at 0.4mM [21].

Fruit decay

At 7 DAS, fruits at control showed maximum decay
(43.75%) whereas, it was found minimum (6.25%) at
T, (SA at 2.5mM) followed by T, (12.50%). It was
observed that SA treated fruits had significant reduc-
tion in fruit decay (Table 1). SA at 0.8 mM decreased
the fruit decay index and in turn improved preserva-
tion of banana fruit during storage at 25°C and 85%
relative humidity [18].

Shelf life

From the present study, it was evident that SA treated
fruits showed higher shelf life (>8 days) than fruits at
control (Table 1). It was reported that fruits at control
had the minimal post — harvest life only of 7.00 days
when stored at ambient condition [14]. SA treatments
delayed ripening and adjoining physico- chemical
changes in papaya may be because it delayed respi-
ration climacteric and reduced ethylene production.
Moreover, decaying was found less in SA treated

fruits. These are to be considered behind the high
shelf life of SA treated fruits.

Conclusion

The result of the present experiment showed that SA
at 2.5 to 3.0 mM may be the effective post harvest
treatment to extend shelf life while maintaining the
physico-chemical qualities of papaya cv Red Lady
during storage at room temperature.
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