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Abstract 

The aim of this study is to understand the dehydration and rehydration 
behaviour of Pointed gourd (Trichosanthes dioica Roxb.) fruits. The cubes of 
pointed gourd were blanched in boiling water and vapour blanched for 1 
minute, 2 minutes and 3 minutes respectively. The slices were then dried at 
65°C, 60°C and 55°C in a cabinet dryer up to constant moisture content. After 
final dehydration, rehydration for 10, 20, 30, 50, 70 and 90 minutes were 
undertaken. There were seven treatments viz., T1- Control, T2- Water blanching 
for 1 minute, T3- Water blanching for 2 minutes, T4- Water blanching for 3 
minutes, T5- Vapour blanching for 1 minute, T6- Vapour blanching for 2 minutes, 
T7- Vapour blanching for 3 minutes. Among the three drying temperatures and 
two blanching methods, higher dehydration and reconstitution characters were 
reported in samples dried at 60°C and 65°C and blanched in water for 2 minutes. 
The rehydrated product could very well be utilized for substituting the fresh 
product in off-season. 
Key words: Pointed gourd, dehydration, rehydration, blanching, water and 
vapour. 

INTRODUCTION 
Pointed gourd (Trichosanthes dioica Roxb.) is an important crop grown extensively in 
river beds in the states of Bihar, Uttar Pradesh, West Bengal and Assam in India [1]. It is 
known as “King of gourds” because of its higher nutrient content and medicinal value. It 
is known by the name of parwal, palwal, parmal, patol and potala in different parts of 
India and Bangladesh. Fruits are consumed in a variety of ways, including vegetable 
curry, pickled and as various confections. The fruits are easily digestible, diuretic in 
nature, rich in vitamins and minerals and have properties of lowering total cholesterol 
and blood sugar [2]. In West Bengal, it is one of the important vegetable crops, grown 
throughout the year except in the winter season. So, it is not possible to make it readily 
available throughout the year in these growing as well as non-growing areas. Hence, 
dehydration of the pointed gourd during the main growing season can be one of the 
oldest and important alternatives of preservation to develop further value added 
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products throughout the year. Out of various methods available to extend the shelf life 
of perishable crops, dehydration is one of the easy and less expensive processes. 
Dehydration can reduce the bulk weight, protect from browning and can be stored for 
long. Blanching prior to drying protects their colour, texture, and nutrients and to 
inactivate harmful enzymes. Blanching has several advantages as it reduces drying time; 
inactivates the enzyme that bring undesirable changes in food product, expulses air 
from the tissue and better retains minerals and acids [3]. However, the success of 
dehydration process largely depends on the rehydration (reconstitution) of dried 
products. The dried products will be acceptable as food only if it has good color, texture, 
flavor and nutritive value resumed when these are reconstituted or rehydrated in 
water. With keeping the above views in consideration, the investigation was conducted 
to study the dehydration and rehydration characteristics of pointed gourd. 
 
MATERIALS AND METHODS 
The experiment was carried out in the laboratory conditions of the Department of Post 
Harvest Technology of Horticultural Crops, Bidhan Chandra Krishi Viswavidyalaya, 
West Bengal, India. Fresh fruits of pointed gourd cv. Kajli were used for the present 
experiment. Firm, mature, uniform in colour and appearance fruits without any 
blemishes of medium size were selected for dehydration. The fruits were cut from stem 
to blossom end using a stainless steel knife into four cubes of uniform thickness. To 
obtain more uniform flesh, 2.0 cm of flesh at the stem end and blossom end were 
discarded. The cubes of pointed gourd were blanched in boiling water and steam 
blanched using an autoclave at 121°C for 1 minute, 2 minutes and 3 minutes 
respectively. Blanched pieces were then dipped in a quick cooling solution of potassium 
metabisulphite 0.25% for 1 minute. After blanching the sample was uniformly spread 
on wire mesh to form a thin layer. This final sample contained 500 g of pointed gourd 
cubes. Pointed gourd cubes were then dried at 65°C, 60°C and 55°C in a cabinet dryer up 
to constant moisture content. The dried samples were sealed properly in polyethylene 
bags. After final dehydration, rehydration with warm water (60-70°C) for 10, 20, 30, 50, 
70 and 90 minutes were undertaken. The product was drained till dripping of water 
stops. There were seven treatments viz., T1- Control, T2- Water blanching for 1 minute, 
T3- Water blanching for 2 minutes, T4- Water blanching for 3 minutes, T5- Vapour 
blanching for 1 minute, T6- Vapour blanching for 2 minutes, T7- Vapour blanching for 3 
minutes. The analysis of data obtained in experiments was analyzed by Completely 
Randomized Design with three replications, by adopting the statistical procedures of 
Gomez and Gomez [4]. The means between treatments were compared by Duncan’s 
multiple range tests (DMRT) [5]. The moisture content of the dried samples were 
recorded during the entire period of drying followed by rehydration ratio, coefficient of 
rehydration and percent of water in rehydrated material. The moisture content of dried 
cubes was determined by drying until the weight of the dried sample become stable [6]. 
The moisture content of the dehydrated sample was expressed as: 

Moisture content of dehydrated sample =  
                                       

                    
 x 100 (%) 

The rehydration ratio was expressed as a ratio of water absorbed by the dried sample to 
the weight of the dried sample [7]. 

Rehydration ratio = 
  

  
 

where,  
           Wr = drained weight of the rehydrated sample 
           Wd = weight of the sample used for rehydration 
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The coefficient of rehydration of the rehydrated samples was calculated by using the 
following formula [8]: 
Coefficient of rehydration =  

(
                  
                 

)                            

                                                                                 

(

                            
                                               

                                  
)      

 

The drained weight of the rehydrated sample being known, the per cent water content 
in the rehydrated material is given by [8]: 
 

% water in rehydrated sample = 

                                                               

                             

                                     
 x 

100 
 
RESULTS AND DISCUSSION 
The data obtained revealed that the moisture content decreases continuously with time. 
The moisture expulsion was found to be faster initially. As the drying progressed, the 
moisture content decreased with time. Drying at 55°C, the moisture content of pointed 
gourd pieces reduced to 7.18 % in T3 (Water blanching for 2 minutes) which was lowest 
among the three temperatures (Fig.1, 2 and 3).  The average duration of drying was 
about 24 hours. The green colour of the fruits became brownish due to degradation of 
chlorophyll pigments and the texture turns out to be very crispy.  Among water and 
vapour blanching treatments, the appearance of the cubes were at par with each other. 
Among the three drying temperatures, dehydration was faster when dried at 65°C 
compared to other two drying temperatures. Dehydration is one of the oldest methods 
of food preservation and an important food processing stage [9]. The moisture content 
of the pointed gourd pieces indicates the rate of periodic removal of moisture at regular 
intervals. With progress of drying period moisture removal increases. Initially moisture 
content decreased rapidly at constant rate and then slowed down in later stages of 
drying. The total drying time varied with drying temperatures. The rate of moisture 
removal was found to be highest during the initial period in drier, confirming that in 
initial stages, wet plant tissues behave like surfaces saturated with water [10] and later 
stagger [11,12].  
The dried sample was rehydrated. The results obtained explained that time, 
temperature and blanching methods effect have a reasonable impact on the rehydration 
ratio of the samples dried at 65°C, 60°C and 55°C respectively. The curves as graphically 
presented in Fig.4, 5 and 6 demonstrated that the soaking in hot water showed that a 
maximum rehydration ratio (4.86) in water blanched (T3- Water blanching for 2 
minutes) pointed gourd pieces dried at 65°C among the three drying temperatures. 
From the data presented in Table 1, the coefficient of rehydration for the dried pointed 
gourd was highest within the first 35 minutes during which majority of moisture 
absorption took place. Additional increases were recorded up to 90 minutes of soaking. 
These coefficients of rehydration curves exhibit characteristic moisture absorption 
patterns where initial high rate of water absorption is followed by slower absorption in 
later stages. The highest coefficient of rehydration was found in T3 (Water blanching for 
2 minutes) which was 16.49 followed by 13.95 in T2 (Water blanching for 1 minute) and 
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the lowest being 2.75 in control, dried at 65°C among all other drying temperatures. The 
rehydration of the dried pointed gourd presented in Table 2 indicated that the moisture 
content of the rehydrated pointed gourd increased with advancement in soaking time. 
However, the amount of water absorbed per unit time increased with increase in 
temperature of soaking water and soaking duration. The percent water in rehydrated 
pointed gourd cubes after 90 minutes was 82.25 % which was highest in T3 (Water 
blanching for 2 minutes) and lowest in control (78.83 %) when dried at 60°C. Drying 
causes irreversible structural damage to the cellular structure of foods, whereby 
rehydration of the dehydrated product affected. From the results obtained it is clearly 
indicated that the rehydration ratio, coefficient of rehydration and percent water in 
rehydrated material improved with decrease in temperature and reconstituted product 
was more appreciable in water blanching. This behaviour might be due the fact that 
more heating coagulates the protoplasmic protein and destroys the osmotic properties 
of cell membrane, resulting less swelling of dehydrated material [13]. Irreversible 
cellular rupture and dislocation occurs during drying and this results in loss of tissue 
integrity producing a dense structure of collapsed, greatly shrunken capillaries with 
reduced hydrophilic properties. The reduced hydrophilic properties give lower values 
for rehydration ratio, disallowing imbibitions of water and leaving unfilled pores [14]. 
The more the temperature of drying air, the more is the tissue collapses and cell 
damages. Such damaged cells loss their structural integrity during storage due to 
moisture stress of storage environmental and decrease rehydration capability of the 
material [15].  
 
CONCLUSION  
The study indicates that there is a good prospect of dried pointed gourd for production 
of value added products. Through processing the market value of dehydrated pointed 
gourd product may be increased and production can be maximized. Thus, farmers 
would be benefited and encouraged to expand production. Dried pointed gourd can be 
successfully and economically preserved by drying processes. The farmer can preserve 
their produce by effective and economic way during peak production which otherwise 
creates market glut and are forced to sell their produce at lower prices. Furthermore, 
they will be able to get proper price and get encouraged to maximize production. With 
respect to the results it can be concluded that, among the three drying temperatures 
and two blanching methods, higher dehydration and reconstitution characters were 
reported in samples dried at 60-65°C and blanched in water for 2 minutes. The 
rehydrated product could very well be utilized for substituting the fresh product in off-
season. 
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(T1- Control, T2- Water blanching for 1 minute, T3- Water blanching for 2 minutes, T4- Water blanching for 3 minutes, T5- Vapour blanching for 1 minute, T6- Vapour 

blanching for 2 minutes, T7- Vapour blanching for 3 minutes) 
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Fig.1 Influence of blanching methods on 

moisture content of pointed gourd fruits 

dried at 65°C 
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Fig.2 Influence of blanching methods on 

moisture content of pointed gourd fruits 

dried at 60°C 
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Fig.3 Influence of blanching methods on 

moisture content of pointed gourd fruits 

dried at 55°C 
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Fig.4 Influence of blanching methods on 

rehydration ratio of pointed gourd fruits 

dried at 65°C 
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Fig.5 Influence of blanching methods on 

rehydration ratio of pointed gourd fruits 

dried at 60°C 
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Fig.6 Influence of blanching methods on 

rehydration ratio of pointed gourd fruits 

dried at 55°C 
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Table 1. Influence of blanching methods on coefficient of rehydration of pointed gourd fruits at time interval dried at 65°C, 60°C and 

55°C 

Treatments 
Coefficient of rehydration at 65°C 

10 minutes 20 minutes 35 minutes 50 minutes 70 minutes 90 minutes 

T1 2.39 a 2.45 a 2.54 a 2.65 a 2.74 a 2.75 a 

T2 10.44 f 12.25 f 13.14 f 13.46 f 13.74 f 13.95 f 

T3 12.84 g 14.55 g 15.55 g 15.85 g 16.09 g 16.49 g 

T4 9.66 e 11.05 e 11.65 e 12.05 e 12.53 e 13.03 e 

T5 8.55 d 9.94 d 10.74 d 11.05 d 11.35 d 11.54 d 

T6 3.84 c 3.94 c 4.04 c 4.14 c 4.16 c 4.35 c 

T7 3.06 b 3.15 b 3.19 b 3.24 b 3.27 b 3.34 b 

C.D. (0.05) 0.053 0.053 0.047 0.051 0.053 0.042 

SEm ± 0.017 0.017 0.015 0.017 0.017 0.014 

Treatments 
Coefficient of rehydration at 60°C 

10 minutes 20 minutes 35 minutes 50 minutes 70 minutes 90 minutes 

T1 1.06 a 1.16 a 1.26 a 1.27 a 1.34 a 1.37 a 

T2 2.15 e 2.54 f 2.85 f 3.05 f 3.15 e 3.24 f 

T3 5.03 g 5.44 g 5.64 g 5.86 g 5.94 f 6.03 g 

T4 2.33 f 2.44 e 2.63 e 2.66 e 2.74 d 2.86 e 

T5 1.84 d 2.15 d 2.36 d 2.54 d 2.64 c 2.74 d 

T6 1.43 c 1.54 c 1.64 c 1.66 c 1.68 b 1.74 c 

T7 1.34 b 1.44 b 1.54 b 1.56 b 1.65 b 1.69 b 

C.D. (0.05) 0.052 0.057 0.055 0.046 0.048 0.049 

SEm ± 0.017 0.019 0.018 0.015 0.016 0.016 

Treatments 
Coefficient of rehydration at 55°C 

10 minutes 20 minutes 35 minutes 50 minutes 70 minutes 90 minutes 

T1 1.16 a 1.34 a 1.35 a 1.44 a 1.44 a 1.45 a 

T2 1.94 e 2.17 e 2.23 e 2.35 e 2.37 e 2.45 e 

T3 7.86 f 9.04 f 9.25 f 9.44 f 9.74 f 10.04 f 

T4 1.64 d 1.85 d 1.94 d 1.95 d 2.05 d 2.06 d 

T5 1.55 c 1.75 c 1.75 c 1.84 c 1.86 c 1.94 c 

T6 1.44 b 1.54 b 1.66 b 1.69 b 1.75 b 1.76 b 

T7 1.18 a 1.36 a 1.38 a 1.45 a 1.45 a 1.45 a 

C.D. (0.05) 0.048 0.055 0.049 0.054 0.059 0.051 

SEm ± 0.016 0.018 0.016 0.018 0.019 0.016 

(Means in the column followed by the same alphabet do not differ significantly by DMRT at 5%) 

(T1- Control, T2- Water blanching for 1 minute, T3- Water blanching for 2 minutes, T4- Water blanching for 3 minutes, T5- Vapour blanching for 1 minute, T6- Vapour blanching for 2 minutes, T7- Vapour 

blanching for 3 minutes) 
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Table 2. Influence of blanching methods on percent water in rehydrated material of pointed gourd fruits at time interval dried at 65°C, 

60°C and 55°C 

Treatments 
Percent water in rehydrated material (%) at 65°C 

10 minutes 20 minutes 35 minutes 50 minutes 70 minutes 90 minutes 

T1 66.04 a 70.23 a 72.05 a 72.64 a 73.04 a 73.65 a 

T2 75.15 f 75.93 f 76.85 f 77.37 f 78.06 d 78.56 f 

T3 79.31 g 79.79 g 80.23 g 80.45 g 80.84 e 80.93 g 

T4 68.75 d 72.64 d 74.04 b 74.85 b 75.83 c 76.75 e 

T5 73.13 e 74.15 e 74.57 e 75.06 d 75.44 c 76.44 d 

T6 68.04 c 72.53 c 74.43 d 75.17 e 75.87 b 76.25 c 

T7 67.73 b 72.47 b 74.35 c 74.93 c 75.42 b 75.84 b 

C.D. (0.05) 0.047 0.060 0.045 0.051 0.043 0.042 

SEm ± 0.015 0.019 0.015 0.017 0.014 0.014 

Treatments 
Percent water in rehydrated material (%) at 60°C 

10 minutes 20 minutes 35 minutes 50 minutes 70 minutes 90 minutes 

T1 74.46 d 76.62 d 77.26 b 78.19 b 78.44 b 78.83 a 

T2 78.13 g 79.65 f 80.55 g 81.14 f 81.35 e 81.94 e 

T3 77.54 f 79.45 g 80.46 f 81.15 f 81.53 f 82.25 f 

T4 72.26 b 76.35 c 79.35 e 80.75 e 81.35 e 81.54 d 

T5 75.96 e 78.25 e 79.05 d 80.15 d 80.84 d 81.43 c 

T6 71.14 a 75.55 b 77.94 c 79.32 c 80.03 c 80.74 b 

T7 73.75 c 75.06 a 76.84 a 77.26 a 77.86 a 78.85 a 

C.D. (0.05) 0.059 0.050 0.052 0.053 0.042 0.040 

SEm ± 0.019 0.016 0.017 0.017 0.014 0.013 

Treatments 
Percent water in rehydrated material (%) at 55°C 

10 minutes 20 minutes 35 minutes 50 minutes 70 minutes 90 minutes 

T1 68.14 a 72.35 a 72.84 a 73.34 a 74.24 a 75.04 a 

T2 76.16 g 78.45 f 79.56 f 80.15 g 80.55 f 80.94 f 

T3 76.04 f 78.32 e 79.55 f 79.95 f 80.63 g 80.95 f 

T4 75.85 e 78.45 f 79.04 e 79.43 e 80.05 e 80.65 e 

T5 74.34 d 77.64 d 78.03 d 78.43 d 79.26 d 79.56 d 

T6 73.64 c 76.25 c 77.74 c 78.23 c 78.95 c 79.13 c 

T7 72.64 b 75.94 b 76.64 b 77.16 b 77.46 b 78.14 b 

C.D. (0.05) 0.062 0.054 0.053 0.056 0.059 0.050 

SEm ± 0.020 0.017 0.017 0.018 0.019 0.016 

(Means in the column followed by the same alphabet do not differ significantly by DMRT at 5%) 

(T1- Control, T2- Water blanching for 1 minute, T3- Water blanching for 2 minutes, T4- Water blanching for 3 minutes, T5- Vapour blanching for 1 minute, T6- Vapour blanching for 2 minutes, T7- Vapour 

blanching for 3 minutes) 
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