
 
International Journal of Multidisciplinary Research and Development 

155 
 

International Journal of Multidisciplinary Research and Development 

Online ISSN: 2349-4182, Print ISSN: 2349-5979, Impact Factor: RJIF 5.72 

www.allsubjectjournal.com 

Volume 4; Issue 6; June 2017; Page No. 155-157 

 

Effect of germination and fermentation on the antioxidant activity of millet koozh prepared using sorghum 

bicolour (Monech. L), pearl millet (Pennisetum glaucum) and finger millet (Eleusine coracana) 

Rajeswari Anand  

Indira Gandhi National Open University, Chennai, Nora Vigasini, Assistant Professor, Department of Home Science, 

Women’s Christian College, Chennai, Tamil Nadu, India 
 

 

Abstract 

Millet Koozh is a product of double fermentation of millet and rice caused by a mixture of micro flora involving lactic acid 

bacteria and yeast.  

Objective: This study was undertaken to evaluate the antioxidant activity of the koozh prepared using Red and white varieties of 

sorghum (L. Moench), pearl millet (Pennisetum glaucum) and Finger millet (Eleusine coracana). Antioxidant activity of any 

compound of interest is widely evaluated by its radical scavenging activity.  

Method: The DPPH assay was used to study the radical scavenging activity of Millet Koozh prepared using varying combinations 

of processing methods such as germination and fermentation.  

Results: It was observed that all the millet koozh samples exhibited good antioxidant activity of above 65 percent. The non- 

germinated and fermented millet koozh exhibited the highest antioxidant activity score of 83.65 percent followed by the non-

germinated & non-fermented koozh (81.05 percent). But the lowest antioxidant activity was exhibited by the germinated and 

fermented millet koozh.  

Conclusion: This study found that using non-germinated millets in the preparation of fermented millet koozh results in maximum 

antioxidant activity. Whereas using germinated millets in the preparation of fermented millet koozh brought about a reduction in 

the antioxidant activity. 
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Introduction 

Millets are a group of highly variable small-seeded grasses, 

belonging to the family Poaceae. They are widely grown 

around the world as cereal crops or grains for both human 

food, fodder, and as a bird feed [1].  

Different methods of processing such as germination and 

fermentation enhance the nutrient profile of millets. Several 

traditional household food processing and preparation 

methods are used to enhance the bioavailability of 

micronutrients from millets. These include thermal processing, 

mechanical processing, soaking, fermentation and 

germination/malting. These procedures aim to increase the 

physiochemical accessibility of micronutrients and decrease 

the content of antinutrients such as phytates.  

Koozh is a soft porridge prepared from traditionally processed 

millet (germinated and fermented). Preparation of Koozh 

involves two fermentation processes, before (primary 

fermentation) and after cooking (secondary fermentation). 

During fermentation, the millet slurry would undergo major 

biochemical changes like starch hydrolysis, sugar 

transformation and softening. So the conventional process of 

fermentation is believed to increase the nutritive value of 

millets [3]. Enhancement of Biological Value (BV), Net Protein 

Utilization (NPU), and Thiamine, Riboflavin, and Niacin 

contents have been shown in fermented finger millet Koozh 

which is one of the popularly consumed millet based 

fermented beverages of South India [4]. 

 

 

Background for the study 

Refined flour products are on the rise along with their plethora 

of health consequences. To quell the stigma of obesity and 

other life style disease conditions, there is a need to provide 

more healthy whole grain substitutes for refined 

carbohydrates, which can form an important aspect in dietary 

modifications. One such way is by including millets in our 

diet. Koozh (fermented porridge) prepared from millets have 

high nutritional quality. Phenols are responsible for 

antioxidant properties of foods. Millets contain phenolic acids, 

which are located in the pericarp, testa, aleurone layer and 

endosperm that are responsible for their antioxidant properties 

[5]. It has been found that whole millets are rich in these 

antioxidant components [6]. 

 

Objective of the study 

To assess the influence of germination and fermentation on the 

antioxidant activity of millet koozh (prepared using finger 

millet, pearl millet, Red sorghum & white sorghum and 

broken raw rice) in the following combination of processing 

methods  

 Non-germinated and Non-fermented millet Koozh  

  Non- Germinated and fermented millet koozh.  

  Germinated and Fermented millet koozh. 

  Germinated and Non-fermented millet Koozh 
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Materials and Methodology 

Research Design 
The research design of this study is experimental in nature. 

Red and white varieties of sorghum (L.Moench), pearl 

(glaucum) and Finger millet (Eleusine coracana) were 

selected for the study. The millets were obtained from the 

millet retailer supplying at the Tamil Nadu Agricultural 

University Centre at Chennai. Broken Ponni raw rice (Noyee) 

was procured from the grocery.  

 

Stages in the preparation of millet koozh  

A. Preparation of the millet slurry  

1. All the millets were taken in the ratio of 1:1:1:1 (15g 

each) 

2. The flours were mixed with 200ml of water so as to make 

a smooth slurry.  

 

3. This was allowed to ferment naturally for 24 h (Primary 

fermentation) 

 

B. Cooking of the millet slurry to a koozh 

1. To 400ml of boiling RO water in an earthen pot, broken 

raw rice was added and cooked. 

2. When the rice was cooked well, the fermented millet 

slurry was added and continuously stirred until it was 

cooked and reached a koozh consistency. 

3. The koozh was cooled, covered and allowed to ferment a 

second time for 12h (Secondary fermentation) 

Millet Koozh was prepared in four different combinations of 

processing methods as shown in the following table. The steps 

included and omitted in the preparation of millet koozh using 

the four processing methods are also spelt out. This was done 

to find out the actual effect of germination and fermentation 

on the antioxidant of millet koozh. 

 

Processing methods Steps adopted and omitted in the preparation of millet koozh 

Non-germinated and Non-fermented millet koozh No germination of millets and fermentation of millet koozh 

Non- Germinated and fermented millet koozh No germination of millets but only fermentation of millet koozh 

Germinated and Fermented millet koozh Germination and fermentation adopted in the preparation of millet koozh 

Germinated and Non-fermented millet koozh Only germination of millets but no fermentation of millet koozh 

 

 

Results and Discussion 

Radical scavenging activity of millet koozh 

Koozh is a traditional fermented millet beverage unique to 

south India. Traditionally, koozh is considered nutritious and 

health promoting. The nature of the koozh varies based on the 

characteristics of the millets used and the preparation 

procedure followed which varies in rural and urban areas. In 

this study the combined effect of germination and 

fermentation of millets such as finger millet, pearl millet, red 

sorghum and white sorghum used in the preparation of millet 

koozh on its antioxidant activity was investigated. 

Antioxidant activity of any compound of interest is widely 

evaluated by its radical scavenging activity. The DPPH (1,1-

diphenyl-2-picrylhydrazyl) assay was used to study the radical 

scavenging activity of millet koozh prepared using varying 

combinations of processing methods. The findings are 

tabulated table 1.

 
Table 1: Antioxidant activity of millet koozh prepared using varying combinations of processing methods 

 

Processing method Radical Scavenging activity in Percentage 

Non-Germinated & Non-fermented (NG & NF) 81.05 

Non-Germinated & Fermented (NG& F) 83.65 

Germinated & Non-fermented (G&NF) 74.39 

Germinated & Fermented (G & F) 66.43 

 

It is observed from table 1 that all the millet koozh samples 

exhibited good antioxidant activity of above 65 percent. The 

non- germinated and fermented millet koozh exhibited the 

highest antioxidant activity score of 83.65 percent followed by 

the non-germinated & non-fermented koozh (81.05 percent). 

However this was only a marginal difference. Millets contain 

phenolic acids that have excellent antioxidant properties. 

Finger millets are one of the richest sources of polyphenols [7].  

In the present study, the antioxidant activity of germinated and 

non-fermented millet koozh was 74.39 percent in comparison 

to 66.43 percent in the germinated & fermented millet koozh. 

Though germination and fermentation brought about a 

reduction in the antioxidant activity, the values were above 65 

per cent for different processing methods which shows that the 

millet koozh is still a good source of natural antioxidants.  

Flavonoids and tannins present in millet seed coat are 

multifunctional and they act as reducing agents (free radical 

terminators), metal chelators and singlet oxygen quenchers. 

Finger millet is a potent source of antioxidants and has high 

radical-scavenging activity which is higher than that of wheat, 

rice and other millets. Finger millet extracts were also found to 

have a potent radical-scavenging activity that is higher than 
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those of wheat, rice and other species of millets [8]. Thus the 

high antioxidant activity exhibited by the millet koozh in this 

study can also be attributed to the usage of finger millet in the 

preparation. 

Millet koozh can thus serve as an excellent natural source of 

antioxidants. It is ideal for convalescents and can be 

recommended as a weaning food, compared to expensive 

commercially available formulas. The introduction of millets 

into the Public Distribution System and into government meal 

programmes like the mid-day meal scheme can help the poor 

and the marginalized households in meeting their food and 

nutrition needs.  

 

 
 

Conclusion 

Millet koozh is a healthful wholesome food as it is enriched 

with vitamins, minerals, protein and dietary fibre. It can be 

aused as an affordable nutritious supplement in place of 

expensive commercial formulas. It can be recommended as a 

nutritious mid-morning health drink for school children. 

Fermented millet porridge could serve as a natural source of 

antioxidants at an affordable cost for all strata of society 

across all age groups.  
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