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Introduction

❖Finger millet is one of the few special species that currently support the
worlds food supplies. It is a staple food upon which millions of people
depend on in some parts of Eastern and Southern Africa (Andriotis et al.,
2016).

❖Of all the worlds cereal grains, finger millet is second only to barley in its
ability to hydrolyze starches (Amara, 2003).

❖Its annual world production is at least 4.5 millions tons of grain of which
Africa produces perhaps 2 millions (Arch, 2005).

❖Its grain can be stored for years without insect infestation, this makes
prolong its shelf life better than other cereal grains.
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Nutritional composition of finger millet/ 100g

Carbohydrates: 67.5g

Protein: 11.6g

Phosphorus: 296mg

Magnesium 137mg

Potassium: 307mg

Iron: 8.0mg

Calcium: 42mg

Carotene: 132mg

Dietary fiber: 11.3g

Essential Amino Acids: 1.86g

Source: Gopak, 2012. DO N
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Diagrammatic representation of the health benefits of finger millet

Source: Thompson, 2003.

Health Benefits of Finger millet
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Problem statement

• Despite the fact that it is more nutritious, cheaper and available all 
year round, finger millet is still regarded as an underutilized crop 
majorly because of the poor perception of people towards it.
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Hypothesis

• The malting power of finger millet is similar to 
that of barley hence; finger millet is a 
promising candidate for replacement of other 
malted foods such as barley, pearl millet and 
sorghum, which had been implicated in gluten 
allergy ( Devi et al., 2014; Onwuka et al., 
2019).

• Finger millet malt can produce highly 
acceptable alcoholic and probiotic beverages.
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Malting

• Malting is a process of germinating cereal 
seeds under controlled conditions in order 
to activate the endogenous hydrolytic 
enzymes (Coulibaly & Chen, 2011). 

• The main goal of malting is for the cereal 
grain to synthesize the enzymes needed 
for converting starch into fermentable 
sugars (McGovern, 2009). 

• This could be achieved following three 
major steps: steeping, germination and 
kilning (McGovern, 2009; Baik & Ulrich, 
2008). DO N
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Aim of study

• The study aimed to produce finger millet malt as a fermentable substrate for 

production of malted based foods or fermented drinks.
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Objectives of study

• To incubate finger millet under different temperatures and determine the optimal 

seed incubation temperature and time for maximum amylase activity.

• To monitor germination of finger millet seeds by growth in radicle.

• To examine the effects of incubation temperature and time on α-amylase activity 

in finger millet seeds. DO N
OT C

OPY



Methodology

Grain 

Sorting and 

Cleaning

Figure 1: Malting process (Experiment 1) (Baik & Ulrich, 2014).
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Methodology cont’d

• Experiment 2: Radicle growths were monitored with measuring ruler.

• Experiment 3: The method described by Asante et al., (2013) was followed with 
slight modification to determine amylase activity using DNSA reagent.

Amylase activity (U) was calculated using this formula: 

Activities
U

ml
=

mg

ml
in terms ofglucose ×103

Molucular weight of glucose ×Time min
× 2
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Statistical Analysis

• The experiments were triplicated and data expressed as mean ± standard deviation. 

One-way analysis of variance (ANOVA) of the data was determined using Origin 

Pro 8.5. The significant differences were considered at 0.05.
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Results

Figure 2: Effect of seed incubation period on radicle growth. Data expressed as 
mean ± SD.
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Figure 3:The main effect of seed incubation temperature on radicle growth. Data 
expressed as mean ± SD.
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Figure 4: Effect of seed incubation temperature on alpha-amylase activity. Data 
expressed as mean ± SD.
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Figure 5: The effect of incubation period on alpha-amylase activity.  Data expressed 

as mean ± SD.

b a c

a

b

b
c

b

a

c

a

b

c

a

c
b

DO N
OT C

OPY



Figure 6: Main effect of kilning temperatures on alpha-amylase activity in seeds incubated at 25 °C 
respectively. Data expressed as mean ± SD.

b

b b

b
b

a

a

a a
a

DO N
OT C

OPY



Table 1: Influence of incubation temperatures, incubation period and kilning 
temperatures on alpha amylase activity.
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Discussion

• The daily increase in α-amylase indicated breakdown of starch to dextrin’s during 
the malting process. This will in turn be useful for producing beverages with low 
viscosity with certain increase in solid content. This will result to a beverage with 
higher nutrient density than beer or beverages from un-malted finger millet 
(Ayenor and Ochoo, 2017; Obadina et al. 2013).

• Furthermore, the disparity of alpha amylase activity between the seeds incubated 
at 25 °C (kilned at 30 °C) and malts kilned at 40 °C showed that kilning 
temperature influenced enzymatic activity in the incubated seeds at different 
temperatures. This depicted a positive correlation between incubation and kilning 
temperatures as well as amylase activity (Inyang and Zakarim 2008; Marchylo et 
al. 2004). DO N
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Conclusion

• Malting enhances the overall quality of finger millet, thus makes it suitable for
production of malted-based foods and value-added products such as: probiotic
beverage, beer, amylase rich foods, low dietary bulk weaning and supplementary
foods.

• Incubation at 25 ºC is optimal for maximum amylase activity in finger millet malt.
Therefore, to promote good health and improve the utilization of finger millet,
malting of finger millet at 25 ºC for 72 h with kilning at 30 ºC could be considered
as the best malting parameters in the production of food and beer in the brewing
industry because of its positive effects on the quality of finger millet malt.DO N
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Recommendation

• For future study, fermentation of finger millet malt produced at incubation 

temperature and time of 25 ºC and 72 h respectively is recommended for 

production of beer and probiotic beverages.

• Also, the effects of malting on proximate, chemical and organoleptic properties of 

finger millet malt will be investigated.
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