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ABSTRACT 

was conducted in order to examine the efficacy four levels each of C8C'z, C8(N0J.~~'2%, 3% and 4% 
(SO, 100, 150, and 200 ppm) on the post-harvest behaviour of papaya fIuH.L-.......... alzefruits 

hArvAfI:klw'I at the physiological maturity and treated in various treatments for 5 milL at ftlIOIIiI.......,...,"a. The 
ftd,.MlrvaJllt treatment of papaya fruits in GA

3 
@ 100 ppm and CaC'

2 
@ 2"1l. recorded slgnlftcentlyh \owes\ level 

loss in fruit weight, ripening percentage and rate of decay and have registered hlghfirnmess, high TSS, high 
iICOlrbic acid content, titrab'e acidity and also higher score for sensory evaluation. The study suggests that both 

100 ppm and CaCI2 at 2"1l. as post-harvest dip -;ould preserve the physiological changes and improve the 
nerr'"ltte upto to nine days and the quality in papaya. 
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MATERIALS AND METHODS 

, Papaya is one of the most important tr('pical fruit 
n"n:",,,,,,'_ '~rimarily cultivated in India. The fruits are very rich 

The uniform sized, firm and good looking papaya 
cv. CO2 which were harvested at proper physiological 
maturity from healthy plants from acommercial orchard, 
Periyakulam and were used for this study. The fruits 
were washed, graded by the density gradation method 
to select fruits having uniform maturity and only water 
sinkers were used for storage studies. The iruits were 
treated in different compounds, which consist four 
levels of each CaCI2, Ca(N03)2 (1, 2, 3 and 4 %) and 
GA3 (50, 100, 150 and 200 ppm) along with a control. 
The total number of treatments were thirteen replicated 
five times in completely randomized block design 
(CRBO). The harvested papaya fruits were soaked in 
various treatment solutions for 5 min and ::.:.pt f0. 
observations under ambient conditions, Each treatment 
had fifteen fruits and sampled periodically on 1, 3, 6 
and 9 days after the treatment. The fruits were 
assessed for physiological loss in weight, firmness, rate 
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!,$Ource of Vit. A and Vit. C. Despite the fact that the 
" are nutritionally rich, this crop could not be 
exploited at the large scale due to high perishability 
'.and poor post-harvest storage facilities. The shelf-life 
of papaya fmits is relatively shorter than other tropical 

as a direct consequences of weak cell wall 
integrity. It was reported that the calcium chloride 
,~treatment of fruits protect them against post-harvest 
deterioration by binding with hydrolysis such as 

and promote shelf-life. Further calcium 

2005: 

been sho"Yn to inhibit ethylene production and thus 
:,_,ilOAI;:=jv ripening (AI-Ani and Richardson, 2). It was 
'.?:~sen/ed that the fruits that are rich in calcium are more 
,,_',,"H~;ISr,i'lnr to mechanical injury and post-harvest losses, 

calcium treatment is known to prevent post-harvest 
'losses in ber and pear (Siddiqui and Gupta, 13). In 
addition to this, there are few growth regulators believed 
to promote shelf-life of papaya fruits. Mehta et al. (10) 
suggested that GA @ 100 ppm significantly suppress 

3 
the succinate activities of malate-dehydrogenase 
during post-harvest ripening of papaya and thus retard 
ripening. Singh and Singh (14) observed minimum 
PhYSiological loss in weight for mango fruits treated 
with GA3 @ 50 ppm under ambient conditions. 
Therefore, an experiment was conducted to find out 

. the effect of CaCI2 , Ca(N0 )2 and gibberellic acid on
3

the storage behaviour of papaya. 
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of ripening, rate of decay, TSS. acidity, ascorbic acid 
and sensory evaluation on appearance, The fruit 
firr..;less was worked out by the method of Srivastava 
et aI, (15), The total soluble solids of fruits were 
measured with the help of hand refractrometer. Titrable 
acidity and ascorbic acid were determined as per the 
AOAC (1). The appearance. taste, fla\(our and texture 
of each sample were evaluated organoleptically by a 
panel of five judges using nine point hedonic sc'ale 
(Amerine et aI"~ 3) . 

RESULTS AND DISCUSSION 

The fruit weight loss during the storage was 
significant regardless of soaking treatment in nutrient 
solutions and growth regul~Jo.rjI!lble 1). The decline 
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Table 1. Effect of calcium and gibberellic acid dip on changes in fruit weiuht, PLW, fruit finnness and percentage of ripening In papaya dunnp storage. 

Days after storage -j 

Treatment Fruit weight Ph~~jOlogical loss in weight {%} Flnnness of fruit {kg! cml Percentage of ripening 
l,t 301 6th 9t~ 1at 3'd 6th QIh 111 61", QIh 3'" 61" QIh, 

CaCI2 1% 1.46 1.40 1.31 1.20 4.30 6.70 8.52 17.77 8.20 4.00 2,00 1.40 20.50 64.50 94.50 
I 

CaC12 2% 1.53 1.46 1.40 1.31 4.64 3.71 6.77 14.39 8.30 4.80 2.90 -2;30 10.11 50.17 79.30 
CaC12 3% 1.37 1.22 1.11 1.03 11.42 8.62 7.10 24.81 7.90 3.83 2.10 1.60 24.30 64.50 94.30 
CaCI2 4% 1.42 1.36 1.20 1.10 . 4.55 11.53 8.80 23.00 8.40 4.57 2.30 1.90 22.50 65.17 95.00 

w Ca(N03l2 1% 1.37 1.28 1.11 1.00 6.35 13.32 9.89 26.86 c.40 4.46 2.2,) 1.63 21.50 62.17 94.20J\) 
CO Ca(N03l2 2% 1.57 1.51 1.46 1.34 4.01 3.24 7.95 14.41 8.00 4.87 2.87 2.40 10.50 50.17 82.20 

Ca(N03l2 3% 1.48 1.39 1.21 1.12 6.22 13.04 7.29 24.41 8.43 4.56 2.40 1.83 23.50 64.17 94.30 
Ca(NOJ2 4% 1.27 1.21 1.11 0.98 5.25 8.44 11.48 23.20 8.13 4.27 2.03 1.50 25.17 67.67 . 98.20 
GA3 50 ppm 1.43 1.35 1.27 1.16 5.25 5.99 8.42 13.44 8.0:3 3.96 1.9:3 1.33 25.50 64.50 98.20 
GA3 100 ppm 1.47 1.40 1.34 1.27 4.62 4.21 5.35 13.52 8.07 4.97 3.00 2.50 5.50 47.17 77.20 
GA3 150 ppm 1.62 1.55 1.47 1.35 • 4.38 5.29 7.70 16.42 8.2:, 4.56 2.50 1.90 22.33 60.17 77.20 
GA3 200 ppm 1.45 1.39 1.30 1.21 4.41 5.91 7.43 16.74 8.3G 4.37 2.13 1.50 21.50 63.17 95.20 
Control 1.33 1.25 1.11 0.97 5.57 11.64 12.45 26.95 8.30 4.26 1.27 0.70 40.50 100.00 
CD (P = 0.05) 0.08 0.08 0.08 0.08 1.12 2.06 1.11 2.84 0.18 0.13 0.16 0.15 1:15 0.98 2.50 
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Table 2. Effect of calcium and gibberellic acid on healthy and decay per c :mt of fruits, TSS, titrable acidity and tlscorbic acid of papaya during storage, 

Treatment Healthy Decayed Days after e;torage, ~ 
fruits at fruits at ~ 
9th day 9th day TSS (OBrix) Titrabie acidity ,(%) Ascnrbic acid (mg/g 100 g) 0..... 

(%) (%) i{ 

CaCI2 1% 

CaC1
2 

2% 

CaC12 3% ' 

81,0 

90.0 

72.0 

19.0 

10.0 

28.0 

1st 

6.83 

7.10 

6.90 

3rd 

1:\.40 

8.80 

8.60 

6th 

11.40 

10.80 

12.10 

9th 

9.60 

11.80 

9.60 

1$t 

0,12 

0.13 

0.13· 

3rd 

0.11 

0.12 

0.13 

6th 

0.11 

0.12 

9th 

0.06 

0.07 

0.06 

1st 

21,76 

,22.56 
22'.39 

~3rd 

28.72 

26.54 

28.15 

6th 

35.72 

38.44 

33.27 

9th 

41.67 

38.51 

41.53 

i 
Q)
::. 
Cl. 

J; 
CaC12 4% 71.0 29.0 7.00 9.00 11.10 9.40 0.12 0.12 0.11 0.06 20.56 27.34 32.46 42.91 0 

" 

w 
f\:) 
CD 

Ca(N03)2 1% 

Ca(N03)2 2% 

Ca(N03)2 3% 

75.0 

88.0 

75.0 

25.0 

12.0 

25.0 

6.90 

7.00 

7.00 

8,50 

8150 

8.90 

11.30 

11.80 

11.90 

9.60 

11.00 

9.70 

0.13 

0.13 

0.13 

0.11 

0.12 

0.12 

0.10 

0.10 

0.10 

0.06 

0.07 

0.06 

20.93 

21.33 

21.81 

26.02 

28.20 

26.82 

31.09 

34.33 

32.92 

41.08 

40.21 

41.25 

cil en 

i 
~ 

Ca(N03l2 4% 

GA3 50 ppm 

GA3 100 ppm 

70.3 

75.:: 

95.0 

29.7 

24.7 

5.0 

7.37 

7.30 

7.20 

8.80 

9.00 

9.00 

11.50 

11.50 

10.50 

9.00 

9.60 

12.50 

0.14 

0.12 

0.11 

0.13 

0.11 

0.11 

0.11 

0.10 

0.10 

0.06 

0.06 

0.08 

21.86 

23.65 

22.77 

27.88 

30.47 

25.59 

35.38 

37.50 

33.27 

43.42 

42.05 

46.85 

!!!. 
to;g. 
III 

~. 
GA3 150 ppm 80.0 20.0 7.20 8.80 11.80 10.10 0.12 0.11 0.10 0.07 22.61 27.61 34.63 40.63 c::... 
GA3 200 pm 

Control 

78.0 

40.0 

22.0 

60.0 

7.0t.. 

6.77 

8.70 

8.60 

11.70 

12.20 

9.70 

9.07 

0.12 

0.13 

0.11 

0.11 

0.10 

0.10 

0.06 

0.05 

22.36 

22.78 

28.46 

30.55 

36.12 

37.83 

41.13 

40.37 

a 
J}
-'J 
.'Il 

CD (P ::: 0.05) 2.7 2.7 0.29 0.34 0.37 0.47 0.003 0.003 0.22 0.002 1.24 0.96 1.78 0.66 Ii 
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solution treatments. However, fruits treated in GA
3 

@ 

consequ<::nce of conversion of starch into 
(Khumbhar and Desai, 8). The TSS values tncrA~""" 
linearly from 3rd day till the end of the AxrlAnrno.ft< 

However, the pattern of ripening differed ~Inln.ti'''·'ft'''''. 

with post-harvest treatments (Table 2). Fruits 
in G~ @ 100 ppm and Ca81

2 
@ 2% had m::lllnt"'i.... _ ... 

higher TSS during the storage. The maintenancetlf 
TSS in stored fruits may be due to the decline in .~ 
hydrolytic enzymes that aie associated with 
ripening (Balakrishnan, 4). 

Titrable acidity of papaya fruits decreased with 
advancement of ripening process regardless of 
harvest treatments (Table 2). Fruits treated in 
100 ppm and CaCI2 @ 2 % has maintained 
titrable acidity value at the end of 9th day. Til.,,; "' ....~4...",M 
that post-harvest treatments with GA3 or calcium 
be ascribed for delay in the fruit deterioration procass.,;:::. 
Similar observations were reported for sapota 
Gautam and Chundawat (7). Ascorbic acid content 
the fruit increased as the period of storage 
increased in all the treatments (T~ble2). Fruits 
with GA3 @ 100 ppm recorded the highest acidity, 
which indicates slow ripening. This was in line with the 
findings of Banik et al. (5) in sapota. Post-halVest 
treatments of fruits with ~A3 @ 100 ppm and CaCI

2 
@ 

2% had recorded the highest score for organoleptic 
evaluation, whictl influence the quality parameter such '.' 
as colour, texture and thereby improved acceptability. I 
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such 

CaCI

\ 
100 

in fruit weight during storage primarily attributed to the 
losses in moisture through physiological processes 

as evaporation and transpiration (Roy and 
Pandey, 12). The post-harJest loss of fruit weight was 
significantly diminished by treating the fruit in growth 
regulator and calcium solution. Amo:1g the treatments, 
fruits treated with GA @ 150 ppm for 5 min., had 

3 
effectively reduced the moisture losses and maintained 
higher fruit weight even at 9 days of storagd. This 

.\. treatment was comparable to the fruits treated in 2% 

2• The physiological loss in fruit weight was 
sipnificantly circumvented_by post-harvest tr~atments. 
On the 9th day of the storage, the fruits treated with 

ppm GA3 recorded the lowest cumulative 
physiological loss in weight and treatmentwas similar 
to soaking the fruits in 2% CaCI solution. The data2 
suggest that fruits treated in GA3 or CaCl had thez 
reduced the rate of respiration and other degradative 
physiological processes that resulted in minimum loss 
of weight. Similiar findings were reported for mango 
by Moottoo (11). . 

The rapid loss in firmness during storage is usually 
associated with accelerated hydrolytic enzymes (Lazan 
et al., 9). Post-harvest treatments assisted the papaya 
fruits to maintain firmness even after severa! da.ys of 
storage (Table 1). Fruits treated in CaCI? solution @ 
2% retained good cell wall integrity as a consequence 
OT Influx of calcium that could have helped in thIckening 
of calciur1 peetate in the cell wall that ass.isted in 
prolonged shelf-life (Wills et al., 1981). The data en 
ripening percentage increased linearly with the time of 
storage regardless of growth regulator or nutrient 
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