
INTERNATIONAL JOURNAL OF SCIENTIFIC PROGRESS AND RESEARCH  (IJSPR)                                              ISSN: 2349-4689 
Volume-11, Number - 02, 2015  
 

Studies on Dehydration of Sprouted Moth Bean 
(Vigna acontilifolia)  

M.V. Yewale1 S. P. Jejurkar2 
1,2Asst. Prof. Dept. of APE, KKW College of Agril. Engg. and Tech. Nashik-422003 

 
Abstract - The research work was undertaken to study the effect 
of drying methods (shade drying, sun drying and mechanical 
drying) and drying temperature (50, 60, 70 and 80 ºC) on  
physical properties and chemical composition of sprouted moth 
bean. The engineering properties fresh sprouted moth bean seeds 
viz., bulk density, true density, and 1000 grain weight were 0.419 
g/cc, 1.351 g/cc, 61.12 g, respectively which was after drying 
found varied between 0.373 to 0.427 g/cc, 1.135 to 1.481 g/cc and 
25.74 to 22.13 g, respectively. The chemical constituents of fresh 
sprouted moth bean viz., moisture content, IVPD, IVSD and 
ascorbic acid were 62.6 % (w.b.), 85%, 80 g/2h and 34.67 mg/100 
g, respectively, which was after dehydration under various 
treatments found varied between 13.14 % (w.b.) to 5.97 % (w.b.), 
81.75 to 88.26 %, 78.08 to 85.06 (g/2h) and 26.87 to 34.41 
(mg/100 g), respectively. 
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I. INTRODUCTION 

Food legumes often called pulses are grown throughout the 
world and their dietary importance is globally appreciated 
and recognized. They are important food source to the 
people of tropical and subtropical countries as a rich source 
of protein. In India, protein deficiency is common factor 
amongst the preschool children belonging to low socio-
economic groups, thereby causing both undernourishment as 
well as malnutrition. Hence, there is need to supply the 
protein to malnourishment and undernourished population. 
(Pisal, 1997)[10] 

Generally moth bean is used in the form of whole seed or 
split.  However, moth bean is mainly utilized in the form of 
sprouts. Dehusking and sprouting reduces the cooking time. 
It is rich source of protein along with carbohydrates too. The 
seeds are nutritious food stuff, particularly among the rural 
population of more arid region of the Asia. Mostly sprouted 
seeds or dal are used for preparation of certain species by 
mixing it with other cereal flours (Vijaylakshmikumari and 
Venkatrao, 1977)[15]. The current demand of high-quality 
foods in the food market requires dehydrated products with 
high nutritional and organoleptic properties with similar 
levels as found in the initial fresh product. In addition, the 
drying process should have a low production cost and a low 
environmental impact. As a consequence, there is a need for 

better understanding of the factors affecting the properties 
and quality of the product. Sprouts are highly perishable due 
to high moisture content and may be stored upto 5 to 10 
days at 0 °C (32 °F) with 95 to 100% RH (De Ell et al., 
2000)[5]. So that there is need to remove the moisture from 
it to inactivate the water activities in order to preserve them. 
Keeping this factor in view, the present study was under 
taken with following objectives. 

1. To study the effect of dehydration on selected physical 
characteristics of sprouted moth bean. 
2. To evaluate the effects of shade, sun and mechanical 
drying on quality of sprouted moth bean. 

II. DEHYDRATION DETAILS  

Table: 1 Treatments Details 
Pulse seed Moth bean 

Drying Conditions 

1. Shade drying 
2. Sun drying 
3. Mechanical drying at 50, 

60, 70 and 80 ºC 
No of replications 4 
No of experiment 24 

 

 
Fig. 3.1 Experimental work plan for dehydration of sprouted moth 

bean 
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III. PREVIOUS WORK  

The research work done by various researchers pertaining to 
“Studies on dehydration of sprouted moth bean” and related 
areas of research are reviewed in this chapter. An Indian 
religious forces the people to depend upon the plant food. So 
the pulses play an important role in human diet. Hence, the 
literature regarding importance, sprouting and drying 
methods have been reviewed and included in this Chapter. 

Pawar (2010) [9] studied the effect of soaking water 
temperature and period of germination on nutritional quality 
of moth bean. Nutritional parameters like IVPD, IVSD and 
ascorbic acid in raw moth bean seeds were 67.78 %, 29.27 
g/2h and 5.80 mg/100 g respectively. The IVPD, IVSD and 
ascorbic acid was recorded at 30 ºC and 48 h germination 
period was 89.64 %, 84.17 g/2h and 36.46 mg/100 g 
respectively.  

Pisal (1997) [10] conducted studies on preparation and 
preservation of instant sprouts of moth bean. The steeping of 
moth bean seeds for 8 h in plain water and sprouting for 12 h 
followed by blanching in plain water for 3 min. and sun 
drying were found to be best condition for preparation of 
good quality instant sprouts. 

Boyee (1988) [3] performed study on harvesting and drying 
of peas and beans. The research to improve drying of peas 
and beans included determining physical characteristics, 
bulk density and 1000 seed weight of range of varieties 
since these physical properties affects resistance to heat flow 
of bed and moisture diffusion from single seed. Physical 
dimensions of number of varieties can be used to determine 
characteristics which enables prediction of farm drying 
system performance e.g. resistance to air flow, drying rate 
constant, equilibrium moisture content and seed quality as a 
function of drying air temperature and RH. 

Anarase (1992) [1] studied the dehydration of chick pea by 
conventional tray drying of variety PG-5 and PG-12. Three 
levels of drying air temperature (60, 70 and 80 °C) were 
used. Bulk density of samples of both varieties was 
decreased after dehydration. Bulk density of samples of both 
varieties decreased more after dehydration at 80 ºC than at 
70 and 60 °C and particle density and 1000 grain weight also 
decrease with dehydration. 

IV. MATERIALS AND METHODS 
 

The present research work was carried out at department of 
agriculture process engineering, Faculty of Agricultural 

Engineering, Mahatma Phule Krishi Vidyapeeth, Rahuri 
during the year 2012-13.  

Preparation of sample   

The seeds of moth bean were obtained from local market. 
The seeds were cleaned to remove the contaminant viz., dirt, 
sand etc. and used for further study. 

Soaking  

Moth bean seeds were soaked in plain water at 30 ˚C for 12 
h in water bath (Pawar, 2010) [9]. 

Sprouting  

Sprouting was done at 25 ˚C and 90% R.H. in a germinator 
for 48 h (Pawar, 2010) [9]. After sprouting, initial moisture 
content was determined by two stage method. 

Dehydration 

Dehydration of sprouted Moth bean was done by three 
methods: 

Shade drying 

Sprouted moth beans were spread on paper and kept in 
room. Room selected for shade drying was well ventilated. 
Natural current of air was used for drying. Weight loss was 
recorded for every 30 minutes. 

Sun drying 

Sprouted moth beans were spread on paper in thin layer and 
kept in direct sunlight for 6 hours on each day. Weight loss 
was recorded for every 30 minutes. 

Mechanical drying 

Dehydration of sprouted moth bean was carried out in 
conventional tray dryer. To dehydrate the sample at 50 ˚C, 
temp of dryer was fixed 50 ˚C and then samples were put on 
trays and dehydration was carried out. Samples were 
allowed to dehydrate till the constant weight achieved. Thus 
the dehydration of sprouted moth bean was carried out at 50, 
60, 70 and 80 ˚C. 

Determination of Physical Properties 

Bulk density 

Bulk density (g/cc) was determined by following formula 
(Mohsenin, 1970) [6]. 
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True density 

The true density was determined using the liquid 
displacement method. Toluene (C7H8) was used in place of 
water (Mohsenin, 1970) [6]. 

 

 

      

Where,     

                      W1 = Weight of sample;  

                      W2 = Weight of R.D. bottle;  

W3 = Weight of R.D. bottle + toluene; 

W4 = Weight of R.D. bottle + toluene + sample; 

W5 = Weight of R.D bottle + water 

Thousand Grain weight 

 Randomly 1000 grains were taken from the lot and 
weighted (Mohsenin, 1970) [6]. 

Determination of Chemical Properties 

Moisture content 

The intermediate moisture content of sample during drying 
was calculated by mass balance. 

In vitro protein digestibility 

The IVPD was determined by the method of A.O.A.C 
(1975) [2].  

In vitro starch digestibility 

IVSD was determined by method described by Singh et al. 
(1982)[14].  

Ascorbic acid 

Ascorbic acid was determined by 2, 6-Dichlorophenol 
Indophenol dye method given by Ranganna (2005) [12]. 

Ascorbic acid is expressed in mg of ascorbic acid per 100 g 
of sample. 

Statistical Analysis 

The data obtained was be analyzed statistically to determine 
statistical significance of treatment. Completely 
Randomized Design (CRD) was used (Nigam and Gupta, 
1979) [7]. 

 
V.  RESULTS AND DISCUSSION 

Engineering Properties of fresh sprouted moth bean 

The engineering properties of fresh sprouted moth bean viz. 
bulk density, true density and 1000 grain weight were 
determined and are given in Table 3. 

Table: 3 Some Engineering properties of fresh sprouted moth bean 

Property Average Value 
Bulk density (g/cc) 0.419 
True density (g/cc) 1.351 

1000 grain weight (g) 61.12 
 

Physical Parameters of Dehydrated Sprouted Moth beans 

The physical properties viz. bulk density, true density and 
1000 grain weight of dehydrated sprouted moth bean 
samples were determined and are described under. The data 
pertaining to these properties of dehydrated sprouted moth 
bean samples as influenced by various drying methods are 
tabulated in Table 4. 

The values of bulk density in dehydrated sprouted moth 
bean varied from 0.373 to 0.427 (g/cc). The effect of drying 
methods on bulk density was significant. The bulk density 
value (0.373 g/cc) for mechanical drying at 80 ºC was 
significantly lower over other drying methods. The bulk 
density value (0.427 g/cc) for shade drying was significantly 
higher over other drying methods. Bulk density decreased 
with increase in drying air temperature which may be 
because of lower final moisture content values obtained at 
high temperature.  

The values of true density in dehydrated sprouted moth bean 
varied from 1.135 to 1.481 (g/cc). The effect of drying 
methods on true density was significant. The true density 
value (1.481 g/cc) for mechanical drying at 80 ºC was 
significantly higher over other drying methods. The true 
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density value (1.135g/cc) for shade drying was significantly 
lower over other drying methods. True density increased 
with increase in drying air temperature; which may be 
because of lower final moisture content values obtained at 
high temperature. 

Table: 4 Effect of drying methods on bulk density, true density and 
1000 grain weight of dehydrated sprouted moth bean 

Treatment 
Bulk 
density 
     (g/cc) 

True 
density 
(g/cc) 

1000 grain 
weight (g) 

T1 0.427 1.135 25.74 
T2 0.417 1.234 24.01 
T3 0.408 1.322 23.71 
T4 0.391 1.358 23.26 
T5 0.380 1.421 22.98 
T6 0.373 1.481 22.13 

GM 0.399 1.330 23.64 
SE (±) 0.002 0.007 0.064 

CD @ 5% 0.007 0.021 0.191 
 

The values of 1000 grain weight of dehydrated sprouted 
moth bean varied from 25.74 to 22.13 (g). The effect of 
drying methods on 1000 grain weight of dehydrated 
sprouted moth bean was significant. The 1000 grain weight 
(22.13 g) for mechanical drying at 80 ºC was significantly 
lower over other drying methods. The 1000 grain weight 
(25.74 g) for shade drying was significantly higher over 
other drying methods. 1000 grain weight decreased with 
increase in drying air temperature; this may be because of 
decrease in moisture content at higher drying air 
temperature.  The results are in confirmation with Anarase 
(1992) [1]. 

Changes in chemical composition of fresh sprouted moth 
bean after dehydration 

Changes in chemical composition of fresh sprouted moth 
bean viz. moisture content, IVPD (In vitro protein 
digestibility), IVSD (In vitro starch digestibility) and 
ascorbic acid after dehydration with shade drying, sun 
drying and mechanical drying at 50, 60, 70 and 80 ˚C was 
determined and given in Table 4.2. The results are in 
confirmation with Pawar (2010) [9]. 

Moisture Content (%) 

The values of equilibrium moisture content in dehydrated 
sprouted moth bean varied between 5.97 to 13.14 % (wb). 

The equilibrium moisture content value (5.97 %) for 
mechanical drying at 80 ºC was lower over other drying 
methods. The equilibrium moisture content value (13.14 %) 
for shade drying was higher over other drying methods. 
Equilibrium moisture content increased with decreased in 
drying air temperature. 

IVPD (%) 

The values of in vitro protein digestibility content in 
dehydrated sprouted moth bean varied between 81.75 to 
88.26 per cent. The effect of drying methods on IVPD was 
significant. The IVPD value (88.26 %) for mechanical 
drying at 80 ºC was significantly higher over other drying 
methods. The IVPD value (81.75 %) for shade drying was 
significantly lower over other drying methods. IVPD 
increased with increase in drying air temperature; means 
dehydration temperature improves the IVPD. The results are 
in confirmation with Njintang (2001) [8]. 

IVSD (g/2h) 
 
The values of in vitro starch digestibility content in 
dehydrated sprouted moth bean varied from 78.08 to 85.06 
(g/2h). The effect of drying methods on IVSD was 
significant. The IVSD value (85.06 g/2h) for mechanical 
drying at 80 ºC was significantly higher over other drying 
methods. The IVSD value (78.08 g/2h) for shade drying was 
significantly lower over other drying methods. IVSD 
increased with increase in drying air temperature; means 
dehydration temperature improves the IVSD. The results are 
in confirmation with Njintang (2001) [8]. 

Table: 5 Changes in chemical composition of fresh sprouted moth 
bean after dehydration 

Chemical 
composition 

Moisture 
content % 

(w. b.) 

IVPD 
(%) 

IVSD 
(g/2h) 

Ascorbic 
acid 

(mg/100g) 

Fresh 62.6 85 80 34.67 

T1 13.14 81.75 78.08 34.41 

T2 12.44 82.28 80.09 30.24 

T3 8.04 83.03 81.09 33.8 

T4 7.15 85.41 82.24 32.67 

T5 6.1 87.14 83.87 29.87 

T6 5.97 88.26 85.06 26.87 

SE (±) --- 0.147 0.21 0.401 

CD @ 5% --- 0.437 0.626 1.192 
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Ascorbic Acid (mg/100 g) 
 
The values of ascorbic acid content in dehydrated sprouted 
moth bean varied from 26.87 to 34.41 (mg/100 g). The 
effect of drying methods on ascorbic acid content was 
significant. The ascorbic acid content value (26.87 mg/100g) 
for mechanical drying at 80 ºC was significantly lower over 
other drying methods. The ascorbic acid content value 
(34.41 mg/100g) for shade drying was significantly higher 
over other drying methods. The ascorbic acid content 
decreased with increase in dehydration temperature. 
Maximum retention of ascorbic acid was found in shade 
drying and maximum loss of ascorbic acid was found in sun 
drying. This decrease might have been because of oxidation 
of ascorbic acid during dehydration. The results are in 
confirmation with Sakhale et al. (2007) [13]. 
 

VI. CONCLUSION 

Based on the results, following conclusion could be drawn. 
The engineering properties of fresh sprouted moth bean 
seeds viz., bulk density, true density, and 1000 grain weight 
were 0.419 g/cc, 1.351 g/cc, 61.12 g, respectively which was 
after drying found varied between 0.373 to 0.427 g/cc, 1.135 
to 1.481 g/cc and 25.74 to 22.13 g, respectively. 

The chemical constituents of fresh sprouted moth bean viz., 
moisture content, IVPD, IVSD and ascorbic acid were 62.6 
% (w.b.), 85%, 80 g/2h and 34.67 mg/100 g, respectively, 
which was after dehydration under various treatments found 
varied between 13.14 % (w.b.) to 5.97 % (w.b.), 81.75 to 
88.26 %, 78.08 to 85.06 (g/2h) and 26.87 to 34.41 (mg/100 
g), respectively. 
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