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ABSTRACT 

Malting is a three step process i.e. steeping(grain soaked in water), germination(development of 

sprout and enhance enzymatic activity)and kilning (drying the grain and stop the enzymatic activity). 

All these three steps are completed in separate plants. The present study is based on the development 

of integrated malting unit which serves all three processes in a single unit. Integrated malting unit is 

used for small scale production of malt. Integrated malting unit proved useful for development of new 

malting technique for grains. 
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I. INTRODUCTION 

Malt is germinated dried cereal grain. 

Malt is prepared in three main steps soaking, 

germination and drying. The main objective of 

malting is to develop the hydrolytic enzymes, 

which are absent in the non-germinated grain 

lyumugabeet al.;2012. The malted grain is 

high in vitamins (A, B, C, and E) and protein 

contents Briggs, D.E. et al.;1999. During 

soaking water availability is increase due to 

softening of grain.Germination induces the 

synthesis of hydrolytic enzymes like starch 

degrading enzymes, and proteases FAO, 

(1995) and Traoré et al.; 2004. 

TraditionalMalting process is used to improve 

the nutritional quality of protein Wang, Y.D. 

and Fields, M.L.; 1978. 

Malt is mostly prepared from barley 

grains but other cereals and starch containing 

substances are also used now days. These 

include corn, rice, wheat, sorghum, sweet 

sorghum, cassava, etc. 

Barley is the primary cereal used in 

the production of malt in the world 

Broderick; 1977. Barley is rich in protein, 

carbohydrates, dietary fibers,minerals, and 

vitamins Mahesh Gupta et al; 2010. 

Finger millet has gained importance 

because of its nutritional quality in terms of 

dietary fiber, functional fiber, starch pattern as 

well as high calcium and iron contents 

BalkrishnaRaoet al; 1973; Deosthaleet al; 

1970.Malting characteristics of finger millet 

are superior to other millets and ranks next to 

barley malt Malleshi and Desikachar; 1986 

and Pawar and Dhanvijay; 2007. Malting of 

finger millet improves its digestibility, sensory 

and nutritional quality as well as has 

pronounced effect in lowering the 

antinutrients. 

Finger millet and sorghum Malting of  

is a common  in India and Africa among 

malted sorghum and malted maize the malted 

finger millet is considered superior  Taylor, J. 

et al; 2006.Malting results in mobilization of 

hydrolytic enzymes such as amylases and 

proteases which are essential for the 

solubilization of starch and proteins in the 

grains Mikola, L.  et al; 1980.Malted grain is 

used to make beer, whisky, malted shakes, 

malt vinegar, flavored drinks, and some baked 

goods, such as malt loaf, bagels, and rich tea 

biscuits etc. Mahgoub, S.E.O et al., 

1998;Malleshi, N.G. et al., 1986. 

There are many crops including 

cereals and legumes which are locally 

cultivated in Uttarakhand in large quantity. 

Underutilized crops are the lesser known 

species in terms of trade and research, and 

often adapted to marginal and stress conditions 

(Joshi et al.; 2002). With ample of nutritional 

benefits, these are very much accepted as part 

of staple diet and also have the potential to be 

converted or included in processed foods. In 

spite of the advantages associated with their 

production and nutritive value, these lesser 

known crops have received very little attention 

in terms of research.
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Most of the underutilized crops which 

include, millets, pseudo cereals, legumes, are 

consumed as food. Traditional products 

prepared from these crops include weaning 

mix, dalia, porridge, fermented beverages, 

snacks, composite flour mix etc. These all 

products are made at household levels using 

household practice of processing i.e. popping, 

roasting, germinating or sprouting, malting, 

cooking and fermentation. Utilization of these 

crops would certainly lead to sustained market 

demand and in turn would ensure increased 

income and better livelihoods for the small 

scale farmers of Uttarakhand state. Studies 

related to value addition of underutilized crops 

using malting technology needs a radical 

approach as very little work has been done in 

India.  

Therefore, the present study has been 

planned keeping in view all the above factors 

in mind an integrated malting unit for the 

production of malt at household level was 

fabricated in the department of Post-harvest 

Process and Food Engineering, G. B. Pant 

University of Agriculture and Technology, 

Pantnagar. Malting unit is simple and less 

expensive in fabrication. Many small scale 

malting equipment’s have been builtMeredith, 

W. O. S.,  et al.but there is no such equipment 

in which all three processes (steeping, 

germination and kilning) is completed in 

single unit.  

 

Description of Integrated malting unit 

Integrated malting unit shown in figure 1 (a) 

and the line diagram of integrated malting unit 

shown in figure 1(b). 

 

 
Fig 1(a) Integrated Malting Unit                

Fig 1 (b) Line diagram of Integrated 

Malting Unit 

 

 

The unit contains a cylindrical outer 

cover with conical base of stainless steel/ G.I 

metal. Inside the unit there are arrangements of 

sieves as shown in figure 2, on which grains 

spread for malting. 

 

 
Figure 2 Sieves arrangement 

 

The capacity of each stainless steel 

sieve to retain grain on it is 1kg so the total 

capacity is 5 kg.Figure 3 shows the whole 

setup of integrated unit with drying 

arrangement having blower, heater and 

temperature controller for providing the hot air 

for drying the grain which are spread on 

stainless steel sieves.   

 

 
Figure 3 Whole setup of Integrated Malting 

Unit 

 

Method of use of integrated malting unit 

The grain spreads on the sieves at 

uniform thickness and water is added from the 

top of the unit so that the top sieve should dip 

in water and water is replaced 3-4 times during 

entire period of steeping for proper aeration of 

grain by the fresh water by opening the bottom 

valve, at the time of steeping and germination 

the side valve is closed to prevent the leakage 

of water into heating system. After completion 

of steeping process all water is drained out by 

opening the bottom valve and left the grain for 

germination on sieves. After completion of 
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germination process the side valve is open for 

the last step of malting i.e. drying, hot air of 

desired temperature comes from the side and 

cross the sieves so that the hot air spread 

equally over all sieves and the grain is dried. 

After removal of sieves from the unit we get 

malt. 

 

Fabrication of the Integrated Malting unit 

Integrated malting unit was developed 

in the department of Post-harvest Process and 

Food Engineering, G. B. Pant University of 

Agriculture and Technology, Pantnagar in 

December 2012. The height and outer 

diameter of integrated malting unit is 84.50 cm 

and 25.50 cm respectively, the height and 

diameter of sieve arrangement is 22.50cm and 

36.56 cm respectively. The height of chamber 

where all three processes completed is 45.00 

cm. The sieves are refabricated by providing 

hole in it so that hot air can flow over 

germinated grain. The size of bottom valve is 

½‖ and side valve is 4‖. Figure 4 shows the 

side arm of integrated malting unit in which 

holes are provided for distribution of hot air 

into the integrated malting unit chamber over 

the sieves arrangement. The drying unit of 

integrated malting unit contains heater and a 

blower with temperature and air velocity 

controlling regulator. The heating unit is 

attached to the side arm of integrated malting 

unit as shown in figure 3.The total cost of 

fabrication is approximately rupees 10, 000-

11,000. 

 

 
Figure 4 Side arm of integrated malting unit 
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II. CONCLUSION 

Integrated malting unit proved useful 

for development of new malting technique for 

grains.The integrated malting unit can reduce 

the cost of process of malt production. The 

integrated malting unit can also provide 

employment for small scale malt producer 

.There are some future works required for the 

betterment of integrated malting unit. 

 

REFERENCES 

[1]. Lyumugabe F, Gros J, Nzungize J, 

Bajyana E, Thonart P. 2012. 

Characteristics of African traditional 

beers brewed with sorghum malt: a 

review. Biotechnologie, Agronomie, 

SociétéetEnvironnement.16 (4), 509-

530. 

[2]. Briggs, D.E., Hough, J.S., Stevens, R., 

Young, T.W., Malting and Brewing 

Science, Vol. 2, Aspen   Publishers, 

Gaithersburg, Maryland, 1999. 

[3]. Food and Agricultural Organization 

(FAO) 1995). Sorghum and millet in 

human nutrition. FAO Food and    

Nutrition Series No. 27. ISBN 92-5- 

103381-1. Consulted on 10 September 

2005. 

[4]. Traore T, Mouquet C, Icard-Verniere 

C, Traore AS, Treche S. 2004. 

Changes in nutrient composition, 

phytate and cyanide contents and 

aamylase activity during cereal 

malting in small production units in. 

Ouagadougou (Burkina Faso). Food 

Chemitry 88(6), 105-114. 

[5]. Wang, Y.D. and Fields, M.L. 

Germination of corn and sorghum in 

the home to improve nutritive value. 

Journal of Food Science, 43 (1978) 

1113-1115. 

[6]. Broderick, H. 1977. El Cervecero en 

la Practica: Un Manual para la 

IndustriaCervecera. 2
nd

 ed. Wisconsin, 

U.S.A.: Assn. de Maestros Cerveceros 

de las Americas. p 29–52. 

[7]. Mahesh Gupta, Nissreen Abu-

Ghannam, and Eimear Gallaghar 

2010. Barley for Brewing: 

Characteristic Changes during 



Sanjay Kumar
 
et. al. Int. Journal of Engineering Research and Applications                  www.ijera.com 

ISSN: 2248-9622, Vol. 6, Issue 8, (Part - 3) August 2016, pp.33-36 

 
www.ijera.com                                                                                                                               36|P a g e  

Malting, 

BrewingandApplicationsofitsBy- 

Products. Comprehensive reviews in 

food science and food safety—Vol. 0, 

2010 

[8]. Balkrishna, Rao K, Mithyantha, M.S. 

Devi L.S. Peru, N.G. 1973. Nutrient 

content of some new ragi varieties. J. 

Agric. Sci., 7: 562-565. 

[9]. Deosthale, Y.G. Nagarajan, V. Pant, 

K.C. 1970. Nutrient composition of 

some varieties of ragi. Indian J. Nutr. 

Diet.,7: 80. 

[10]. Malleshi, N.G. and H. S. R. 

Desikachar. 1986. Influence of 

malting conditions on quality finger 

millet. J. Instant Brewing, 92: 81-83. 

[11]. Pawar, P. A. Dhanvijay, V.P. 2007. 

Weaning foods: An overview. 

Beverage Food World, 34(11): 27-33. 

 

[12]. Taylor, J.R.N. Schober, T.J. 

Bean, S.R. 2006. Novel food and non-

food uses for sorghum and millets. J. 

Cereal Sci., 44: 252-271. 

[13]. L. Mikola and J. Mikola, 

―Mobilization of Proline in the 

Starchy Endosperm of Germinating 

Barley Grain‖, Planta, 149, pp. 149-

154, 1980. 

[14]. Mahgoub, S.E.O., Elhag, S.A. 

(1998) Effect of milling, soaking, 

malting, hear-treatment and 

fermentation on phytate level of flour 

Sudanese sorghum cultivars. Food 

chemistry.Vol 61. N°12. P77-80. 

[15]. Joshi, V. Gautam, P.L. Mal, B. 

Sharma, G.D. Kochhar. 2002. 

Conservation and Use of 

Underutilized Crops: An Indian 

Perspective. In: Managing Plant 

Genetic Diversity (JMM. Engels, VR 

Rao, AHD Brown and MT Jackson 

(Eds.)). IPGRI. pp. 61-73. 

[16]. Meredith, W. O. S., Anderson, J. 

A., Hudson, L. E., in Barley and Malt: 

Biology, Biochemistry, Technology, 

edited by Cook, A. H., London, 

Academic Press, 1062, 231. 

 


