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INTRODUCTION 

Cereals and pulses lose nutritional value due to a number of 

variables, including metal chelating agents that lower the 

bioavailability of micronutrients like iron and zinc and 

enzyme inhibitors that restrict the quality and digestibility of 

protein. However, a variety of processing techniques, such as 

germination, fermentation, soaking, dehulling, and thermal 

treatments, may be used to eliminate or minimize the degree 

or activity of these components (e.g., infrared heating, 

canning or boiling). By increasing nutrient digestibility, 

lowering the levels or activities of anti-nutritional 

compounds, increasing the contents of free amino acids and 

available carbohydrate, and enhancing functionality, 

germination (sprouting), a traditional, non-thermal process, 

improves the nutritional quality of cereals and pulses. 

Chemical changes during germination include the 

degradation of starch, protein, and fat by enzymes called 

amylolytic, proteolytic, and lipolytic, respectively.  
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Let’s talk about GERMINATION 

Cereals are soaked and then germinated when 

they are malted. The seeds are then matured 

(fermented) by storage away from the sun after 

germination. The process through which seeds 

sprout at the start of their development into 

plants is known as germination. It involves 

alterations to the food's nutritive, biochemical, 

and sensory properties. Since it reduces ant 

nutritional elements, it is utilized in cereal 

processing to enhance nutritional quality. 

Here are some BENEFITS of germination: 

 The most environment friendly and 

productive way of growing seeds into 

plants. 

 Oat malt's insoluble fibre content is 

increased by prolonged germination times. 

 Sprouts give salads diversity and protein 

when they are included. 

 When sprouting, the seeds' inactive 

enzymes become active. This increases 

nutritional availability and digestibility. 

 Minerals that are present in their bonded 

form, such as calcium, iron, and zinc, are 

changed into their simpler form. This 

makes absorption simple. 

 Because germination enhances the flavor 

and texture of sprouts, they can be 

consumed uncooked. 

 Ascorbic acid, or vitamin C, is created 

during germination. Every 100 g of the 

pulse, vitamin C increases by about 7 to 

20 mg. 

 B vitamins including biotin, niacin, 

riboflavin, and choline rise. 

 Sugars are produced from starch. 

 It lessens the harmful elements in pulses. 

What are the EFFECTS of germination on 

nutrients: 

 Carbohydrates: The activation of 

hydrolytic and amylolytic enzymes, 

which causes a time-dependent drop in 

starch and an increase in simple sugars, is 

a key factor in how malting and 

germination affect carbohydrates. 

Through the activation of endogenous 

enzymes such -amylase during 

germination and malting, the enzymatic 

breakdown of carbohydrates into simple 

sugars is facilitated, boosting digestibility 

as a result of the degradation of starch to 

supply energy for seed development. 

White sorghum produced more simple 

sugars and fewer carbs after 24 and 36 

hours of germination. It is a good method 

for the manufacturing of supplementary 

and infant foods because both 

germination and malting improved the 

activity of -amylase and, as a result, the 

digestibility of starch. 

 Proteins: Depending on the type of grains 

or seeds, protein has been said to increase 

after germination. After quinoa was 

germinated, other researchers found a 

decrease in total proteins but an increase 

in certain amino acids including lysine, 

tryptophan, and methionine. Although 

some carbs and 

fats are used 

during 

respiration and 

some amino 

acids are 

generated during 

germination, the 

increase in 

proteins may be related to the loss of dry 

weight. Moreover, the breakdown of 

proteins by proteases has been linked to 

protein losses during germination. Hence, 

the total result of synthesis and 

degradation will define the real protein 

content. Due to the crucial requirement 

for the synthesis of nucleic acids 

necessary for growth, which can affect a 

net protein synthesis, it appears that 

protein synthesis overall dominates 

breakdown.  

 Minerals: Making sure that food's 

nutritional content is sustained 

throughout time and, when possible, 

improved is one of the fundamental goals 

of processing. One of the anti-nutritional 

elements frequently found in cereals, 

        Source: By Shilpa 



 

 

Copyright © February, 2023; Current Agriculture Trends                                                            17 

 

phytic acid, binds minerals and prevents 

their easy bioavailability. Phytic acid in 

buckwheat reduced with increased 

germination time, according to a study on 

the grain. This was due to the activation 

of phytase, which hydrolyzes phytic acid 

into phosphoric acid and myoinositol, 

increasing the bioavailability of minerals. 

Iron, zinc, manganese, and calcium were 

the minerals that were most readily 

available to grains, and they were found 

in the highest concentrations in wheat, 

rice, and faba beans. After germination 

for a comparable period, different cereals 

and legumes may have varied mineral 

availability due to variations in phytate 

content, phytase activation, the degree of 

mineral binding within the matrix, or an 

interplay of these factors.  

 Vitamins: 

Vitamin E, 

riboflavin 

(Vitamin 

B2), and 

total niacin 

(Vitamin B3) 

are only a 

few of the 

vitamins that 

are increased by germination because 

they are produced by the new sprouts. 

However, during germination, water-

soluble vitamin losses are frequent. 

Thiamine (Vitamin B1) losses in 

germinated brown rice were brought on 

by leaching. Niacin and pyridoxine, two 

unimportant vitamins B6 and B3, were 

also found to be higher in the germinated 

brown rice. There was a decrease in 

thiamine and an increase in riboflavin and 

total niacin in a study where lentils and 

faba beans were germinated at 20°C for 6 

days. Nonetheless, there was a tendency 

for the thiamine content to rise with 

prolonged germination.  

Here are some DOWNSIDES also: 

 They must be consumed quickly 

because it is quite difficult to maintain 

the outstanding quality for a long time. 

 When consumed raw or partially 

cooked, it may upset some people's 

stomachs or give them food illness. 

This is because sprouts are cultivated in 

warm, humid environments, which are 

ideal for germs to flourish. 

 If the germination period is prolonged, 

the soluble fibre in oats, notably beta 

glucans, disintegrates. It was feasible to 

preserve the levels of soluble dietary 

fibre with a brief germination period. 

CONCLUSION 

In addition to increasing the level and 

digestibility of free amino acids and available 

carbohydrates, germination is a useful 

processing technique for enhancing the 

nutritional quality, lowering anti-nutritive 

compounds, increasing the bioavailability of 

minerals, and enhancing the functional 

qualities of cereal and pulses. The tremendous 

benefits of germination have led to a rise in 

popularity and acceptance of sprouted grains 

and pulses as functional meals and functional 

food additives.  

 There is abundant evidence that foods 

that have been fermented or germinated are 

more nutrient-dense than their unfermented or 

ungerminated counterparts because the 

activation of natural enzymes that break down 

anti-nutritional components. Due to enhanced 

vitamin C levels and the ease with which 

various health-promoting bioactive 

components can be released as a result of the 

weakening of the grain matrix, fermented 

foods have more antioxidant qualities than 

their unfermented counterparts. Fermentation 

and germination are important in enhancing 

weaning and supplemental foods for children, 

especially in areas where diets are primarily 

plant-based, as they aid to boost the 

bioavailability of minerals. If fibre is entirely 

destroyed, which causes a rapid breakdown of 

starch, postprandial glucose release may be 

increased. On the other hand, when organic 

acids are present, postprandial glucose release 

may be reduced. When fibre is totally 

destroyed, starch digests quickly, which 

Source: Germinating mung bean 
seeds © Bettina Richter 



 

 

Copyright © February, 2023; Current Agriculture Trends                                                            18 

 

speeds up the release of postprandial glucose. 

Hence, to maximize the nutritional and health 

benefits of these processes, ideal conditions 

for germination and fermentation should be 

identified for each cereal and legume. 
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