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Introduction 
 

Rambutan (Nephelium lappaceum L.) is an 

important exotic fruit, indigenous to Southeast 

Asia, including Thailand, Malaysia, and 

Indonesia (Lam et al., 1987). It is a good 

source of vitamin C, calcium and provides 

fairly a good amount of niacin, iron, 

phosphorus, carbohydrate, protein, and fibre. 

As a non-climacteric fruit, rambutan must be 

harvested at the peak of maturity as further 

ripening does not continue after harvest 

(O’Hare, 1995; Wall et al., 2011). The most 

attractive and distinctive feature of rambutan 

fruit is its bright red or yellow peel and 

spinterns (Landrigan et al., 1996). The flavour 

of the juicy aril is a blend of sweet and sour 

taste (Lam et al., 1987). Farmers in many 

parts of Kottayam and Pathanamthitta in 

Central Travancore have taken rambutan 

cultivation to cater the demand of fruits from 

traders in Tamil Nadu and Karnataka 

(Kuttoor, 2009). However, the presence of the 

hair like spinterns makes the fruit very 
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Water loss is the major problem in rambutan which induces the browning of spinterns and 

ultimately reduces the consumer acceptance. Techniques which slow down respiration and 

dehydration rate were found to be more effective in increasing overall acceptability of 

rambutans. The efficacy of several pre-treatments in up regulating consumer acceptance of 

rambutan (Nephelium lappaceum L.) fruit was examined. Dipping fruits for 5 min in 2 

ppm ozonized water comparably reduced the browning of the fruit stored under room 

temperature (30±2
o
C; 80-85% RH). On the other hand, waxing treatments did not reduce 

browning but retained excellent internal fruit quality. Sulphitation (350ppm) solution was 

not effective in reducing browning and enhancing marketable value. It was concluded that 

ozonization (2ppm) treatment recorded lowest browning score (4.10) and superior in 

general appearance (4.83), taste and flavour with minimum pulp browning at the end of 

shelf life. 
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perishable. Spinterns desiccate easily and turn 

brown or black, thereby limiting shelf life and 

reducing commercial value of the fruit. 

However, browning and decay occur within 1 

to 3 days after harvest and storage. Numerous 

pre-treatments and processes have been 

developed to reduce decay and browning. 

Browning due to high transpiration, high 

respiration rate and decay are the main causes 

for quality deterioration and postharvest loss 

of rambutan. Water loss also induces 

degradation of nutritional value and imposes 

stress that increases respiration and ethylene 

production. Suitable postharvest handling 

practices can enhance the shelf life by 

preserving its nutritional quality and there by 

extending the availability for domestic and 

distant market. Objectives of pre-treatments 

are reduction or elimination of enzymes 

induce browning and microorganisms from 

fruits and guarantee it for consumption 

(Bachelli et al., 2013). Thus the objective of 

present investigation was to study the efficacy 

of pre-treatments in reducing browning of 

fresh rambutans. 

 

Materials and Methods 

 

Materials 
 

The investigation was carried out in the PG 

laboratory of Post-Harvest Technology, 

College of Agriculture, Vellayani, Kerala 

Agricultural University. The investigation was 

carried out with three types of treatments viz., 

Waxing (1%), Sulphitation (350 ppm) for 5 

minutes and Ozonisation (2 ppm) for 5 

minutes. Rambutan fruits of optimum maturity 

and uniform red skin colour were procured 

from the identified homesteads of 

Thiruvananthapuram districts.  

 

Methods  
 

Waxing was done using 1% paraffin wax and 

sulphitation was carried out by dissolving 

potassium metabisulphite (KMS) in water 

limiting the SO2 concentration to 350 ppm 

while ozonizer (Plate 1) was used for 

ozonization of rambutan fruits.  

 

The pre-treated fruits were spread out to 

remove excess surface moisture and stored at 

room temperature. Effectiveness of 

pretreatments were analyzed based on 

browning score, visual parameters (general 

appearance) and internal fruit quality 

parameters daily till the end of shelf by 

conducting a sensory evaluation trial with 

semi trained panel of 30 members. 

 

Browning score 
 

A score card proposed by Follet and Sanxter 

(2000) at five point hedonic scale was used for 

assessing the browning of fruits with 

following scores. 10% spinterns darkened =1, 

25% spinterns darkened =2, 50% spinterns 

darkened =3, All spinterns and 50% or less of 

the pericarp surface area distinctly darkened 

=4, All spinterns and 50% or more of the 

pericarp surface area distinctly darkened =5. 

 

General appearance 
 

A nine point hedonic scale score card 

proposed by Brown and Wilson (1988) was 

used for assessing the visual appearance. 

 

Internal fruit quality 

 

Taste 

 

Taste of fruit was subjectively rated using a 

scale of 1, 2, 3, 4 and 5 as Excellent, Very 

good, Good, Fair, Poor respectively. 

 

Flavour 

 

Flavour of fruit was rated using a scale score 

card proposed by Brown and Wilson (1988) 

was used for assessing with following scores,  
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Excellent - 1, Very good - 2, Good - 3, Fair - 

4, Poor – 5. 

 

Pulp browning 

 

A five point scale score card was used for 

assessing the pulp browning with following 

scores, No browning - 1, 5% browning - 2, 

10% browning - 3, 25% browning – 4, 50% 

browning – 5.  

 

Statistical design 
 

Effects of different treatments on browning 

score, general appearance (consumer 

acceptance) and organoleptic parameters viz. 

taste, flavour and pulp browning were 

statistically analyzed using Kruskall-Wallis 

test (chi-square value) and ranked (Shamrez et 

al., 2013) and found that treatments differed 

significantly. 

 

Results and Discussion 

 

Colour of rambutan fruits is the key of success 

for the better market value and browning of 

pericarp is a major challenge. Browning is due 

to enzymatic reaction which is influenced by 

concentration of oxygen and polyphenol 

oxidase (PPO) enzyme. Inhibition of any one 

of the essential factors reduces browning of 

pericarp. 2 ppm ozonization recorded 

minimum browning with scores of 3.86 and 

4.10 and the highest mean score of 4.90 and 

5.00 for control (without any pre-treatment) 

after 4
th

 and 5
th

 day of storage respectively 

(Table 1).  

 

Similar results were reported by Barth et al., 

(1995) in blackberries and Perez et al., (1999) 

in strawberries. 

 

General appearance is important criteria for 

consumer acceptability of rambutan fruits. 

Any change in fruit colour might be 

recognized as senescence or damaged which 

reduces its marketable value (Nunes et al., 

2009). Rambutan fruits treated with 2 ppm 

ozonization recorded the highest mean score 

of 4.83 with the rank one and the lowest mean 

score of 1.56 was obtained for control after the 

end of shelf life (Table 2). Ozonization helped 

in improving the colour of fruits during 

storage were reported by Hernandez et al., 

(2004) in grapes, Zambre et al., (2010) and 

Alexandre et al., (2012) in strawberries. 

Figure 1 and 2 clearly depicts the improved 

colour retention during storage enhanced 

overall acceptability after 5 days of storage. 

 

Plate.1 Ozonizer   Plate.2 Ozonization process 
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Plate.3 Ozonated fruits in comparison with control 

 

 
 

Fig.1 Effect of pre-treatments on browning score of rambutan fruits  

(T3-ozonization and T4-control) 

 

 
 

Fig.2 Effect of pre-treatments on general appearance of rambutan fruits  

(T3-ozonization and T4-control) 
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Table.1 Effect of pretreatments on browning score of rambutan fruits 

 

Scores: 

10% spinterns darkened-1  25% spinterns darkened-2  50% spinterns darkened-3  

All spinterns and 50% or less of the pericarp surface area distinctly darkened-4 

All spinterns and 50% or more of the pericarp surface area distinctly darkened-5 

 

Table.2 Effect of pretreatments on general appearance of rambutan fruits 

 

Scores: 

Like extremely-9 Like very much-8  Like moderately-7 Like slightly-6 Neither like nor dislike-5 

Dislike slightly-4 Dislike moderately-3 Dislike very much-2 Dislike extremely-1  

** Significant 

 

Treatments 

Days after storage 

At storage 1 2 3 4  5  

Rank Mean 

score 

Rank Mean 

score 

Rank Mean 

score 

Rank Mean 

score 

Rank Mean 

score 

Rank Mean 

score 

Paraffin wax (T1) 1 1.06 3 1.70 3 2.50 3 3.76 3 4.73 3 4.80 

Sulphitation (T2) 2 1.10 2 1.60 2 2.23 2 3.46 2 4.50 2 4.63 

Ozonization (T3) 1 1.06 1 1.30 1 2.06 1 3.06 1 3.86 1 4.10 

Control (T4) 1 1.06 4 2.20 4 2.76 4 4.33 4 4.90 4 5.00 

KW value  14.45
**

 17.10
**

 14.75
**

 17.67
**

 14.05
**

 21.65
**

 

χ
2
 (0.05) 7.81 

 

Treatments 

Days after storage 

At storage 1 2  3  4  5  

Rank Mean 

score 

Rank Mean 

score 

Rank Mean 

score 

Rank Mean 

score 

Rank Mean 

score 

Rank Mean 

score 

Paraffin wax (T1) 2 8.76 3 6.66 3 5.53 3 4.26 3 3.36 2 2.56 

Sulphitation (T2) 3 8.73 2 7.16 2 5.83 2 5.33 2 4.16 2 3.23 

Ozonization (T3) 1 8.80 1 7.70 1 6.60 1 5.83 1 4.86 1 4.83 

Control (T4) 1 8.80 4 6.30 4 5.10 4 4.26 4 2.33 4 1.56 

KW value 24.07
**

 28.96
**

 32.03
**

 30.71
**

 33.17
**

 36.79
**

 

χ
2
 (0.05) 7.81 
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Table.3 Effect of pretreatments on taste of rambutan fruits 

 

Scores: 

Excellent – 1 Very good – 2 Good – 3 Fair – 4  Poor – 5 

 

Table.4 Effect of pretreatments on flavour of rambutan fruits 

 

Scores: 

Excellent – 1 Very good – 2 Good – 3 Fair – 4  Poor – 5  ** Significant 

Table.5 Effect of pretreatments on pulp browning of rambutan fruits 

 

Scores: 

No browning – 1  5% browning – 2 10% browning – 3 25% browning – 4 50% browning – 5 ** Significant 

 

Treatments 

Days after storage 

At storage 1 2  3  4  5  

Rank Mean score Rank Mean score Rank Mean score Rank Mean score Rank Mean score Rank Mean score 

Paraffin wax (T1) 1 1.03 2 1.10 2 1.16 3 1.53 3 1.83 3 2.96 

Sulphitation (T2) 1 1.03 2 1.10 3 1.20 2 1.46 2 1.76 2 2.80 

Ozonization (T3) 1 1.03 1 1.06 1 1.10 1 1.30 1 1.66 1 2.43 

Control (T4) 1 1.03 3 1.20 4 1.36 4 1.86 4 2.63 4 3.60 

KW value -- 24.13** 24.41** 25.06** 28.78** 28.36** 

χ2 (0.05) 7.81 

 

Treatments 

Days after storage 

At storage 1 2  3  4  5  

Rank Mean score Rank Mean score Rank Mean score Rank Mean score Rank Mean score Rank Mean score 

Paraffin wax (T1) 1 1.06 3 1.50 3 2.30 3 2.70 3 3.43 3 4.06 

Sulphitation (T2) 1 1.06 2 1.33 2 1.76 2 2.26 2 2.76 2 3.26 

Ozonization (T3) 1 1.06 1 1.20 1 1.63 1 1.86 1 2.13 1 2.96 

Control (T4) 1 1.06 4 1.70 4 2.40 4 3.36 4 4.20 4 4.80 

KW value  -- 25.38** 26.20** 28.47** 32.13** 30.92** 

χ2 (0.05) 7.81 

 

Treatments 

Days after storage 

At storage 1  2  3 4  5  

Rank Mean score Rank Mean score Rank Mean score Rank Mean score Rank Mean score Rank Mean score 

Paraffin wax (T1) 1 1.03 2 1.33 3 1.60 3 2.63 3 3.70 3 4.50 

Sulphitation (T2) 1 1.03 1 1.03 2 1.56 2 2.43 2 3.10 2 3.46 

 Ozonization (T3) 1 1.03 1 1.03 1 1.40 1 1.96 1 2.56 1 2.70 

Control (T4) 1 1.03 3 1.60 4 2.20 4 3.43 4 4.23 4 4.83 

KW value -- 24.37** 26.62** 28.51** 31.82** 32.85** 

χ2 (0.05) 7.81 
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Taste of the fruits mainly depends on the type 

of treatments and its concentration when 

stored at room temperature. Rambutan fruits 

treated with 2 ppm ozonization and stored at 

room temperature recorded rank 1 with the 

mean score of 2.43 after 5
th

 day of storage. 

Sulphitation 350 ppm treated fruits scored 

second ranking for taste and the lowest rank 

was obtained for untreated fruits at the end of 

shelf life (Table 3).  

 

Flavour is an important parameter for 

consumer acceptance. Fruits pre-treated with 

ozone recorded highest ranking with the 

scores of 2.96 at the end of shelf life (Table 

4).  

 

The fruits without any pre-treatment (control) 

recorded the lowest ranking throughout the 

storage period. 2 ppm ozonated fruits 

recorded first ranking with minimum pulp 

browning scores of 2.56 and 2.70 after 4
th

 and 

5
th

 day of storage (Table 5).  

 

The highest browning score was for without 

any pre-treatment as 4.83 after 5
th

 day of 

storage. Browning of aril is mainly attributed 

to increase in water loss due to respiration, 

transpiration of fruits and also due to 

enzymatic reaction. Rambutan fruits with 

ozone recorded the highest score for taste and 

flavor with lowest pulp browning which lead 

to better internal fruit quality.  

 

This result is supported by different research 

reports and stating that ozonization improved 

taste (Barboni et al., 2010; Eggink et al., 

2012; Piombino et al., 2013), flavour (Zhang 

et al., 2005 and Olmez and Akbas, 2009) and 

also reduced pulp browning (Beltran et al., 

2005; El-Saedy et al., 2011 and Rodoni et al., 

2011). 
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