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Abstract 

Investigations were carried out in the Department of Horticulture, G.H Raisoni University, M. P during 

the year 2018-2019. To find out the effect of different post harvest treatments to increase the quality and 

shelf life of papaya cv. Taiwan. Among the different treatments tried in the experiment, wax emulsion 

6.0 per cent followed by BA 150 ppm was found to be best in prolonging the shelf life of papaya with 

less PLW, sugars, TSS and higher acidity, -carotene content, while, higher firmness and calcium contents 

were recorded in fruits treated with CaCl2. 

The experiments were conducted with wax emulsion (5.0 and 6.0%), CaCl2 (2.0 and 3.0%), GA3 (200 

and 300 ppm), BA (100 and 150 ppm) and Control for the experiment and using proven concentrations of 

CaCl2, GA3, BA, Control and wax emulsion used for the research. 
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Introduction 

Papaya (Carica papaya L.) is a tropical fruit having commercial importance because of its 

high nutritive and medicinal value. Papaya cultivation had its origin in South Mexico and 

Costa rice total annual world production is estimated at 6 million tones of fruits. India leads 

the world in papaya production with an annual output of 3 million tones, other leading 

producers are Brazil, Mexico, Nigeria, Indonesia, China, Peru etc. It is now present in every 

tropical and sub tropical country, the papaya is spread was approximately in 1500, when the 

Spanish conquerors carried seeds to panama Dominican republic. The fruits was rapidly 

propagated in the tropics, mostly like due to abundant highly viable seeds. The crop adapted 

quite well to tropical areas with fertile soils and abundant rainfall, for 1600 the fruit had been 

produced in warm regions of south & central America, Bermuda Florida. Fruit is rich source of 

vitamin A and C. It has high nutritive and medicinal value. By adopting proper postharvest 

handling practices and proper understanding of the biochemical changes in fruit ripening and 

senescence, the post harvest losses can be minimized to a greater extent. Storage of papaya 

fruits at low temperature is limited as they are susceptible to chilling injury and controlled 

atmospheric storage is limited due to high capital cost, but the experimental evidences had 

revealed that, postharvest treatment of fruits with various ripening retardants like wax 

emulsion, gibberellins, calcium chloride. 

Papaya is highly perishable fruit and can be stored only for four days at room temperature. 

Ripening in fleshy fruits is preceded by a shift in metabolism which leads to characteristic 

changes in their composition, texture and colour. The compositional changes include an 

increase in reducing sugars and aroma compounds and decline in acidity, astringency and 

chlorophylls. Postharvest loss of papaya fruits upto 75 and 90 per cent have been reported in 

India and Costarica. 

 

Material and Methods 
The experiment was carried out at Research Experimental lab and Department of Horticultural 

laboratory, School of Agricultural sciences, G H Raisoni University, M.P. The following 

treatments used in research. 

 

Treatmental details 

T1 - Control (without any dipping), T2 - Fruits dipped in GA3 200 ppm, T3 - Fruits dipped in 

GA3 300 ppm, T4 - Fruits dipped in 5% Wax emulsion T5 - Fruits dipped in 6% Wax 

emulsion, T6- Fruits dipped in BA-100ppm, T7 - Fruits dipped in BA-150ppm, T8 – Fruits 

dipped in CaCl2 0.2%, T9- Fruits dipped in CaCl2 0.3%,. 
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After dipping for 5 minutes the fruits were taken out gently 

and spread on the table separately for air drying. The fruits 

were stored at room temperature. From each replication some 

of fruits were marked for observing physical changes and the 

rest of kept for chemical analysis. The experiment was 

statically laid out as per completely randomized design. There 

were 9 treatments including control and they were replicated 

thrice. The weight of the fruits was recorded on every third 

day and subtracted from the initial weight. The loss of weight 

in grams in relation to initial weight was calculated and 

expressed as percentage. The fruit firmness was measured by 

using Penetrometer by pressing at the center of the fruit.The 

total soluble solids was determined by using Erma hand 

refractrometer and expressed in Brix (Ranganna, 1986). 

Acidity was estimated by adopting the procedure described by 

Ranganna (1986). Ten grams of sample was ground well and 

the material was transferred to volumetric flask and the 

volume was made up to 100ml with distilled water. The 

contents after shaking well were filtered through Whatman 

No.1 filter paper. Ten ml of filtrate was taken into a conical 

flask to which two to three drops of phenolphthalein indicator 

was added and then titrated against 0.1 N NaOH up to a light 

pink colour was observed as an end point and expressed in 

percentage. 

 

 
 

Twenty-five g of pulp was homogenized in a blender and 

made upto 200 ml with distilled water and filtered. The 

filtrate was used for estimating reducing sugars adopting the 

Lane and Eynon method (Ranganna, 1986), and it was 

expressed in percentage. The percentage of non reducing 

sugars was estimated by subtracting reducing sugars from 

total sugars and expressed in percentage as described in Lane 

and Eynon method (Ranganna, 1986) Twenty-five g of pulp 

was homogenized in a blender, made up to 200 ml with 

distilled water and filtered. The filtrate was used for 

estimating total sugars adopting Lane and Eynon method 

(Ranganna, 1986) and expressed in percentage. 

Five grams of pulp was taken and ground in a pestle and 

mortar with acetone. Carotene was extracted repeatedly from 

the sample by using petroleum ether. Supernant liquid was 

decanted. Then the colour was measured in a 

spectrophotometer at 452 nm using 3 per cent acetone in 

petroleum ether as a blank. Concentrations of carotene were 

read from standard curve and were calculated using the 

following formula (Ranganna, 1986). 

Concentration of carotene Final in a solution as read x 

Volume x Dilution from standard curve (mg l-1) 

 

mg carotene / 100 g = Weight of sample 

 

 

The shelf life of fruits was determined by recording the 

number of days the fruits remained in good condition during 

storage. When the spoilage of fruits exceed 50 per cent it was 

considered as the end of shelf life or storage life. The 

organoleptic test was done by a panel of five judges on the 

basis of the following scale for characters like taste, colour, 

flavour and texture. 

1: Poor 

2: Fair 

3: Good 

4: Very good 

5: Excellent 

 

The average score of the five judges was considered for 

evaluation of quality of the fruits. 

 

Results and Discussions 
Effect of postharvest treatments on certain physical 

parameters viz., physiological loss in weight (%) fruit 

firmness (kg cm-2) and shelf life (days) of papaya cv. Taiwan 

during storage are presented in 1, 2 and 3.The changes in 

physiological loss in weight (PLW) during ripening and 

storage in papaya cv. Taiwan treated with different chemicals 

and are presented in Table 1. The treated fruits differed 

significantly with the highest PLW in Control (8.23%) and 

followed by wax emulsion 5 per cent (7.95%). There were 

significant difference in PLW among different days of storage 

period. On 3th day PLW was minimum (4.89%) and it 

increased to 5.09 per cent on 6th day and them to 5.95 per 

cent on 9th day of storage. The papaya fruits lost weight as 

ripening progressed. Fruits are continuously respiring before 

and after harvest and in this process, they lost water and this 

can not be replenished in the harvested fruit. The loss of fruit 

weight can be attributed to the loss of water from fruits due to 

transpiration and respiration (Shanthakrishnamurthy and 

Subramanyam, 1970) [21]. It was reported that with 

advancement of ripening the PLW increases in guava 

(Agarwal et al., 2002) and in sapota (Singh et al., 2000) [23]. In 

experiment, among the different post harvest treatments 

Control and CaCl2 2%, Wax emulsion 5% were found to be 

superior in reducing PLW over other treatments, wax coating 

reduced the weight loss through controlled transpiration 

during storage period. Paull and Chen (1989) [17] also reported 

that, PLW reduced with BA due to reduced ethylene 

production and ripening. Similar results were reported in 

tomato (Bhagwan et al., 2000) [5] and mango (Satish, 2000) [20] 

and BA in mandarin (Bhardwaj et al., 2005) [6]. The changes 

in fruit firmness during ripening and storage in papaya cv. 

Taiwan treated with different chemicals and physical 

parameters are presented in Table 2.The fruit firmness 

decreased significantly with advancement of storage period in 

all the postharvest treatments tried in both the experiments. 

Solubilization of insoluble pectins by increased pectin 

esterase activity appears to be one of the reasons for the 

development of fruit softening which is associated with 

ripening (Selvaraj and Pal, 1982). In the experiment, highest 

fruit firmness (2.19kg cm-2) was observed in GA -200ppm 

treated fruits followed by CaCl.-2% 3 2 treated fruits and 

lowest firmness (0.82 kg cm-2) was observed in untreated 

fruits. The retention of higher fruit firmness in calcium treated 

fruits was due to higher mechanical strength offered by the 

calcium as it was a part of the cell wall as calcium pectate. 

There may also be a possibility that, lignification mediated by 

calcium may serve to prevent membrane deterioration by 

restricting rapid peroxidation and its autocatalytic production. 

Retention of high fruit firmness with CaCl2 3.0 per cent and 

CaCl2 2% was reported in papaya (Chen and Paull, 1986) [8] 

and lemon (Tsantili et al. 2002) [24]. The effect of different 

postharvest treatments on shelf life of papaya cv. Taiwan was 

presented in Table 3.There was a significant difference 

between different treatments on shelf life of papaya. 

Maximum shelf life in Wax emulsion 6.0 per cent is 

(9.00days) was observed fruits treated with BA-150ppm 

followed by CaCl2 3.0 per cent (8.00 days) and GA3 200ppm 

Where as it was lowest in Control (5.61days).It has been 
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found that the effect of the wax coating on internal 

atmosphere of the fruit (i.e. raising the internal CO2 and 

lowering the internal O2 concentration) may be the cause for 

increased shelf life with wax coating (Ben Yahoshua et al., 

1966) [4]. Similar results were reported in papaya cv. CO-2 

(Ramakrishna and Habribabu, 1999) [18] and cv. Kapoho Solo 

(Paull and Chen, 1989) [17] and in mango (Bhullar et al., 1984) 

[7]. It may be the cause for increased shelf life of papaya with 

6% Wax emulsion treatment. Similar results were reported in 

tomato cv. Rashmi (Bhagwan et al., 2000) [5] and mango cv. 

Baneshan (Devamuni reddy, 2002) [10]. Improved shelf life by 

BA was due to its strong antioxidant as well as free radical 

scavenger action, which might have delayed ripening of fruits 

by delaying ethylene production. Extension of shelf life with 

BA treatment was reported by Bhardwaj et al. (2005) [6] in 

mandarins. Also, GA3 treatment could have prevented the 

climacteric raise attained in respiration and thus might have 

helped in extending the shelf life of fruits (Frenkel and Dyck, 

1973) [14]. 

 

Conclusions 
Among the different post harvest treatments, wax emulsion 

6.0 per cent is the best treatments for prolonging the Shelf life 

of Papaya. 

 
Table 1: Effect of postharvest treatments on physiological loss in weight (%) in papaya cv. Taiwan during ripening and storage Days after 

harvest 
 

Treatment 3rd day 6th day 9th day 

T1- Control 7.98 8.01 8.23 

T2- GA3- 200ppm 4.89 5.09 5.95 

T3-GA3- 300ppm 7.08 7.20 7.56 

T4-5%Wax emulsion 7.14 7.55 7.95 

T5-6%Wax emulsion 4.85 4.92 5.01 

T6- BA-100ppm 6.58 6.73 6.92 

T7- BA-150ppm 4.88 4.95 5.29 

T8- CaCl2- 2% 7.69 7.88 8.06 

T9-CaCl2- 3% 5.36 5.80 6.14 

SE(m)± 0.99 0.24 0.37 

CD at 1% 2.93 0.73 1.12 

 
Table 2: Changes in fruit firmness (kg cm-2) in papaya cv. Taiwan 

as influenced by post harvest treatments during ripening and storage 

Days after harvest 
 

Treatments 3rd 

day 

6th 

day 

9th day 

T1- Control 0.82 1.02 1.22 

T2- GA3- 200ppm 1.76 1.77 1.78 

T3-GA3- 300ppm 0.93 1.26 1.29 

T4-5%Wax 

emulsion 

1.50 1.61 1.63 

T5-6%Wax 

emulsion 

1.79 1.84 1.86 

T6- BA-100ppm 1.18 1.39 1.45 

T7- BA-150ppm 1.40 1.48 1.59 

T8- CaCl2- 2% 1.88 1.89 1.91 

T9-CaCl2- 3% 1.97 2.11 2.19 

SE(m)± 0.27 0.04 0.03 

CD at 5% 0.79 0.12 0.09 

 

Table 3: Effect of post harvest treatments on shelf life of papaya cv. 

Taiwan 
 

Treatments Days 

T1-Control 5.61 

T2-GA3 200ppm 8.25 

T3-GA3 300ppm 7.01 

T4- 5%Wax emulsion 7.67 

T5-6%Wax emulsion 9.00 

T6-BA-100ppm 7.47 

T7-BA-150ppm 8.61 

T8-CaCl2 - 2% 6.24 

T9-CaCl2 - 3% 8.00 

SE(m)± 0.23 

CD at 1% 0.28 
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