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ABSTRACT 

Spine gourd (Momordica dioca L.) is a seasonal vegetable with rich nutritional attributes. Designed experiments were conducted to report the 

application dehydration (cabinet, solar) and treatments (blanching, sulphiting) on the quality of the dehydrated spine gourd rings in terms of moisture 

removed asproduct recovery, rehydration ratio and cutting strength after dehydration; moisture content, ascorbic acid, protein content and sensory 

quality of the dehydrated samples. Data was analyzed with SAS, and least significant difference (LSD0.05) with no preliminary ANOVA was used for 

comparison between means of main response of dried spine gourds rings. It was observed that maximum removal of moisture and significant (p<0.05) 

effect on rehydration ratio happened to take place with solar dried samples with potassium bisulphate treatment. The treated samples exhibited a 

depleted final moisture content as well. The titratable acidity values were non significantly (p<0.05) affected by drying method as well as the treatment 

procedure. Better retention of vitamin C and highest protein content (5.57±0.21 g/100g) was recorded with cabinet drying. Cabinet drying conditions 

was observed to have higher values of sensory scores across treatments. The overall acceptability of dried spine gourd spines was highest for cabinet 

drying (7.40±0.52). 
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1. INTRODUCTION 

Consumption of vegetables is associated with numerous health 

benefits as they enrich the diet with vital minerals and vitamins, 

besides providing other nutritionally important components 

including fibre. Prevalence of the fast foods and eating-outs have 

somehow affected the pattern of vegetable consumption. Realizing 

the importance of vegetables in the diet and for pushing forward 

the case of its increased consumption the United Nation General 

Assembly has declared 2021 as the “International Year of Fruits 

and Vegetables”. 

Spine gourd (Momor dicadioca L.) is the member of cucurbitaceae 

family having a high nutritional as well medicinal value. This 

vegetable bearing plant has its origin in the Indian subcontinent, it 

isa perennial climber with tuberous root and almost 4 m long vine 

bearing simple tendrils. It is commonly known as, Kantoli, 

Kantola, Teasle Gourd, Kakrol, Spine gourd, Ban karola, or small 

bitter-gourd (Trivedi and Roy, 1972; Rai et al., 2012; Shekhawat 

et al., 2011; Singh, 2008). Immature tender green fruits are cooked 

as vegetables. It has been reported that spine gourd contains a high 

amount of carotene and protein. The nutritional composition of 

spine gourd in terms ashes, crude protein, crude lipid, crude fiber 

and carbohydrate is reported as 9.1, 5.44, 3.25, 22.9 and 59.31 per 

cent, respectively. The mineral content (mg/100 g dry weight) was 

observed to be potassium, 4.63; sodium, 1.62; calcium, 7.37; iron, 

5.04 and zinc, 3.83 (Aberoumand, 2011).The energy content per 

100 g is reported to be 288.25 kcal. Spine gourd also contained 

small quantities of essential vitamins like ascorbic acid, carotene, 

thiamine, riboflavin and niacin (Singh et al., 2009). 

Spine Gourd is used as a dietary measure to cure many diseases 

related to urinary, respiratory and immune dysfunctions related to 

inflammation and fevers. It has many health benefits.It is anti-

diabetic, supports functions of the heart and vital cleansing organs 

such as liver, kidneys and skin. Spine gourd possesses antiallergic, 

antioxidant, antibacterial, and anti-inflammatory properties. It 

supports all functions of the immune system such as scavenging 

the microbes, memory function of the immune system, and also 

killer cells. The vegetable has a unique buffering action and makes 

the digestive system strong. The pulp and seeds are rich in soluble 

fibre and carry laxative properties. This vegetable is often 

prescribed for health disorders such as gastric ulcers, piles, and 

constipation. Also it is used as a cure to biliousness, excessive 

production of bile juice. 

Although spine gourd is cropped all around the India subcontinent 

and other tropical countries, the period of availability remains 

after the summer season only. It fetches very good price in the 

market.The crop is ready forharvest within 75-80 days in first year 

and 35-40 days from second year. Fruits should be harvested at 

mature green stage. Under optimum crop management condition, 

the yield is 75-100 q/ha. 
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Drying is a very common value addition technique which not only 

allows the consumption of the commodity beyond the seasons but 

also prevents the wastage of food while ensuring its safety. 

Dehydration of spine gourd not only increases its value but also its 

availability. Proper drying method should be selected for better 

nutritionalstatus of dehydrated spine gourd slices forextended 

storage and availability. The preservation methods such as 

dehydration, steeping (salt solution) and pickling can be 

successfully adapted to preserve products for off-season. 

Dehydration is one of the best methods of preservation; the main 

principle of preservation of product is by removal of the free 

moisture to a level where micro-organism may not able to spoil 

the product. Retention of certain physico-chemical properties of 

fruits and vegetables are made possible during drying by 

introducing some treatment to the sample, e.g. blanching, 

sulphiting and the likes. In the reported research work, considering 

the nutritional importance of spine gourd, its seasonal availability 

and keeping in view the effectivity of dehydration as a technique 

for preservation, this research work was conceived with the 

objective of (i) quality assessment of spine gourd being dried by 

using different methods, and (ii) conducting the sensory evaluation 

of the dehydrated spine gourd. 

 2. MATERIALS AND METHODS 
 
The study was conducted in Fruit Research Station, Entkhedi, 

(RVSKVV, Gwalior) during 2019 – 2021.The fresh, tender, 

immature, uniform size spine gourd were procured from the local 

market Karond Mandi of Bhopal, Madhya Pradesh. 

 

Sample preparation 

Manual sorting and washing of the spine gourd was carried out to 

remove adhering dirt/foreign material and to discard the damaged 

and deformed.The spine gourd were cut manually with a stainless 

steel knife tool with equally spaced blades at 0.5 cm. The average 

thickness of the and prepared slices was observed to be around 0.5 

cm. 

 

Pretreatments 

Blanching and sulphiting was carried out to improve the colour 

and shelf life of the spine gourd. The spine gourd was cut into 

rings of 3 mm thickness.  A part of the samples was not subjected 

to blanching and sulphiting treatments, the same was designated as 

control (T1). Blanching was carried out by submerging the spine 

gourd rings in boiling water for 10-15 seconds, the samples were 

called T2. The spine gourd was subjected to sulphiting by 

immersing it in 0.2 per cent potassium metabisulphite (KMS)and 2 

per cent common salt (NaCl) solution for 10 minutes at room 

temperature (Singh et al., 1997), these samples were called T3. 

 

Drying methods 

Control (T1) and treated (T2 andT3) spine gourds rings, 100 g by 

weight, were dried by two different drying methods, - solar drying 

(Make: ICAR - Central Institute of Agricultural Engineering, 

Bhopal, M.P.) for a time period of 6 to 8 h and cabinet dryingat 

60±5
o
C for 3 h till the moisture content was 6 per cent (Singh et 

al., 2008).After the culmination of both the drying operations, the 

spine gourd rings were allowed to equilibrate and cool at room 

temperature before stored for further analysis. 

Observations 

The physical parameters like product recovery, moisture content, 

rehydration ratio, titrable acidity were determined according to 

procedures given by Rangana (1986) and chemical parameters like 

ascorbic acid and protein content were determined according to 

procedures given in AOAC (1999).Cutting strength was measured 

using the same set-up and method as reported in Chakraborty et 

al., 2018. 

 

Sensory analysis 
The dehydrated spine gourd samples were evaluated for its 

sensory qualities. The sensory evaluation panel was constituted of 

ten members and evaluated the products for its sensory qualities 

using 9-point Hedonic scale (Ranganna, 1979). Usually, the spine 

gourds are used in the form of fried rings, so fried rings were 

prepared from all the samples of dehydrated spine gourd and 

evaluated for colour, flavour, texture and retention of spines. The 

overall acceptability of the product was calculated on the basis of 

mean score obtained from all the characters under the sensory 

qualities evaluation test.  

 

Data analysis 

Individual and interactive effect of variables on the responses was 

assessed by using factorial completely randomized design (FCRD) 

the statistical significance was understood by the procedure given 

by Panse and Sukhatme (1967). The values of the responses 

recorded under different drying conditions was analyzed with SAS 

(SAS Institute Inc., 2001), and least significant difference 

(LSD0.05) with no preliminary ANOVA was used for comparison 

between means of main response of dried spine gourds rings with 

drying techniques and pre-treatments. 

3. RESULTS AND DISCUSSION  

Physical parameters of dried spine gourds rings 

Cumulative effect of drying technique and treatment on responses 

can be inferred from Table 1.Among both the drying techniques 

product recovery is minimum (i.e. maximum removal of water) in 

the sample which was given KMS treatment and solar dried, i.e. 

11.13±0.47 per cent, whereasthe same was maximum in the 

sample which were treated with KMS but cabinet dried, i.e. 

14.73±1.53 per cent. However, the treatments had non-significant 

effect on the product recovery but drying techniques had a 

significant (p<0.05)effect on the product recovery of dried spine 

gourd rings.  

Rehydration ratio was observed to be significantly (p<0.05) 

affected in solar dried (3.57±0.25) samples which were treated 

with KMS, followed by blanched sample treated with solar and 

cabinet drying (3.47±0.25). There was no significant(p< 0.05) 

effect of drying techniques as well as treatments on rehydration 

ratio of dried spine gourds. The decreasing trend might be due to 

gain of moisture by dried slices from atmosphere (Shams-ud-Din 

and Shirazi, 2008). 

The cutting strength did not show much difference for the samples 

treated with KMS and dried in cabinet dryer (50.74±0.87 N) and 

solar dried blanched sample (50.69±0.44 N). Blanching improves 
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texture by strengthening pectin present in the vegetable matrix, 

this can be the reason for the increased cutting strength of treated 

samples as compared (Table 3) to the untreated (p< 0.05). Action 

of the treatment had a significant effect on the cutting strength 

(p<0.05).During drying process, influenced by high temperatures, 

cell walls undergo modifications in terms of their macrostructure 

and microstructure properties (Kunzen et al., 1999).  

 

Chemical parameters of dried spine gourds rings 

It can be inferred from that in cabinet drying method, the treated 

(T3) sample exhibited lesser final moisture content (Table 2). 

These results are in agreement with the findings of Rathore and 

Mathur (2001) and Bondre et al. (2016) and can be attributed to 

the use of 0.2 per cent potassium meta-bisulphate (KMS) during 

the treatment. The hygroscopic nature of KMS might have 

resulted in water being absorbed from inner tissues of the slice 

through osmosis (Lewicki et al.,2002) resulting in lesser final 

moisture content in treated sample. Also, sulphiting displaces air 

from the tissue in plant materials, softens cell walls so that drying 

occurs more easily. In this study drying method is significantly 

(p<0.05) effective as far  as moisture content is concerned. This is 

due to low effectiveness of moisture removal under solar drying 

conditions coupled by the long period in comparison to cabinet 

drying. Similar results have been reported by Casado et al. (2004) 

and Pruthi et al. (2001). 

The titratable acidity values were non significantly (p<0.05) 

affected by drying method as well as the treatment procedure. The 

highest ascorbic acid content (34.83±0.63mg/100g) was recorded 

under cabinet drying (S2) conditions with untreated (T2) spine 

gourd rings, whereas the lowest ascorbic acid content (29.67±0.43 

mg/100g) was recorded in solar drying (S1) under T2 treatment 

condition. Relatively high temperature has led to the destruction of 

heat sensitive ascorbic acid present in the spine gourd rings. 

Bondre et al. (2016); Sangwan et al. (2010) and Sharma (1993) 

have also reported lower values of ascorbic acid in oven dried 

garlic powder. Retention of vitamin C was better with cabinet 

drying in comparison to solar drying. The highest protein content 

(5.57±0.21 g/100g)was recorded in S2 (cabinet drying) under T3 

treatment condition, whereas the lowest protein content 

(4.92±0.20 g/100g) was recorded in S1 (solar drying) under T1 

treatment condition. 

 

Sensory parameters of dried spine gourds rings 

The action of treatments and drying conditions on the sensory 

characteristics of dried spine gourd has been reported in Table 3. 

Cabinet drying conditions was observed to have higher values of 

sensory scores across treatments, only in case of  

retention of spines was solar drying better. However, the overall 

acceptability of dried spine gourd spines was highest for cabinet 

drying (7.40±0.52). The treated samples varied significantly 

(p<0.05) against all the responses like colour, flavour, texture 

retention and overall acceptability of spines when sensory 

evaluation was conducted for dried spine gourd rings; whereas 

drying method was significantly (p<0.05) effective for colour and 

retention of spines. Interaction between treatment and drying 

method was significant (p<0.05) for retention of spines and overall 

acceptability.  

 

 

Table 1 Effect of treatment and drying methods on various physical parameters of dried spine gourds rings 

Parameter / Treatment Solar drying  Cabinet drying  Mean standard error  

(±SEM) 

Critical difference (CD0.05) 

T S T × S T S T × S 

Product recovery 

(per cent) 

T1 13.51±0.50 14.51±1.09 0.56 0.46 0.32 NS 0.99 0.70 

T2 13.31±1.20 13.23±0.47 

T3 11.13±0.47 14.73±1.53 

Rehydration ratio T1 3.20±0.26 3.07±0.25 0.16 0.13 0.09 NS NS NS 

T2 3.47±0.25 3.47±0.25 

T3 3.57±0.25 3.33±0.38 

Cutting strength (N) T1 49.49±0.16 49.92±0.39 0.29 0.23 0.16 0.63 NS NS 

T2 50.52±0.41 50.69±0.44 

T3 50.48±0.43 50.74±0.87 

reported values are average of 3 replications 
T1: Untreated, T2: Treated (Blanching); T3: Treated (Sulphiting) T: individual effect of treatment; S: individual effect of drying technique; T × S: interactive 

effect of treatment and drying technique, ns: non-significant  

 
Table 2 Effect of treatment and drying methods on various chemical parameters of dried spine gourds rings 

 

Parameter / Treatment Solar drying  Cabinet drying Mean standard error (±SEM) Critical difference (CD0.05) 

T S T × S T S T × S 

sture content 

(per cent) 

T1 90.88±7.90 85.49±1.09 3.10 2.53 1.79 NS 5.52 NS 

T2 90.66±8.09 86.77±0.47 

T3 92.57±6.49 85.27±1.53 

Titratable acidity 
(per cent) 

T1 0.13±0.01 0.13±0.01 0.01 0.01 0.00 NS NS NS 

T2 0.11±0.01 0.12±0.01 

T3 0.13±0.01 0.13±0.00 

Ascorbic 

acid(mg/100g) 

T1 33.22±0.55 34.83±0.63 0.49 0.40 0.28 1.07 0.87 NS 

T2 29.67±0.43 31.27±0.97 

T3 31.46±1.35 31.60±0.90 

Protein Content 

(g/100g) 

T1 4.92±0.20 5.38±0.16 0.09 0.08 0.05 0.21 0.17 0.12 

T2 5.12±0.20 5.22±0.08 

 T3 5.33±0.14 5.57±0.21 

reported values are an average of 3 replications 

T1: Untreated, T2: Treated (blanching); T3: Treated (sulphiting); T: individual effect of treatment; S: individual effect of drying technique; T × S: 

interactive effect of treatment and drying technique, ns: non-significant  
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Table 3 Effect of treatment and drying methods on sensory parameters of dried spine gourds rings 

Parameter / Treatment Solar drying  Cabinet drying Mean standard error (±SEM) Critical difference (CD0.05) 

T S T × S T S T × S 

Colour 

 
 

T1 5.60±1.07 6.30 ±0.67 0.38 0.31 0.22 0.77 0.63 NS 

  T2 5.90±2.23 6.80±0.92 

  T3 6.80±0.79 7.80±0.918 

Flavour  T1 6.40±0.84 6.60±0.96 0.26 0.21 0.15 0.53 NS NS 

  T2 6.50±0.53 6.50±0.84 

  T3 5.90±0.99 5.90±0.74 

Texture  T1 5.60±.84 5.80±0.92 0.27 0.22 0.15 0.54 NS NS 

  T2 5.50±1.08 5.50±.71 

  T3 6.20±0.79 6.30±0.67 

Retention  of 
spines 

T1 6.20±0.92 5.80±0.92 0.35 0.28 0.20 0.69 0.57 0.40 

T2 4.90±1.19 3.80±1.47 

T3 5.20±1.03 5.30±0.95 

Overall 

acceptability 

T1 6.50±0.53 6.50±0.97 0.23 0.19 0.13 0.46 NS 0.26 

T2 6.70±0.95 5.90±0.32 

T3 7.00±0.82 7.40±0.52 

reported values are an average of 3 replications 

T1: Untreated, T2: Treated (Blanching); T3: Treated (Sulphiting) T: individual effect of treatment; S: individual effect of drying technique; T × S: 
interactive effect of treatment and drying technique, ns: non-significant  

 

 

4. CONCLUSIONS 

Considering the importance of vegetables in the regular diet, 

this study was conceived with the idea of negating the seasonal 

availability of a nutritionally important and distinctly seasonal 

vegetable, Spine gourd (Momordica dioca L.). It was observed 

that spine gourd rings can be treated by KMS and by blanching 

and can be differently dried in solar and cabinet dryers to obtain 

is a seasonal vegetable with rich nutritional attributes. Samples 

treated with KMS and dried in a solar dryer exhibited the best 

properties in terms of nutrition, However the overall 

acceptability of the samples dried in cabinet dryers exhibited 

the best sensory attributes. 
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