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ABSTRACT

Aims: To standardise ready to eat millet based nutri flakes and to evaluate nutritional and shelf life
qualities.

Study Design: Completely randomized design

Methodology: In the present study 5 treatments along with one control with 3 replications were
standardized. Finger millet flour was used as the major ingredient and used in varying proportions
starting from 50 to 80% along with 10 — 50 % of tapioca flour and 10 per cent other ingredients The
best treatment were selected through sensory evaluation The selected treatment were evaluated
for nutritional and shelf life qualities. The observations were tabulated and analysed statistically as
completely randomized design (CRD).

Results: Among various treatments, highest scores of organoleptic qualities was observed for
finger millet based nutri flakes added with tapioca flour (T3-60% FM + 30% TF +10% other
ingredients) and it was selected as the best treatment with mean score of 7.92 for overall
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storage.

months.

acceptability. The prepared product was nutritionally superior and highly acceptable throughout the

Conclusion: Nutri flakes based on 60% finger millet flour (FM) along with 30% TF was found to be
the best combination for the preparation of nutri flakes and secured the highest mean score of 7.92
for overall acceptability. These nutri flakes were nutritionally superior and were shelf stable for 3

Keywords: Convenient foods; nutri flakes; finger millet flour; tapioca flour; organoleptic; nutritional

quality; shelf life.
1. INTRODUCTION

Convenient foods are commercially prepared
processed foods, which are designed for the
ease of preparation and consumption. Utilisation
of millets is restricted due to non-availability of
processed foods in ready to eat form. Millets can
be effectively utilised for developing value added
products which can improve the overall diet
quality. The changes in life style and dietary
pattern, increasing awareness about healthy food
habits has made healthy convenient foods a
perfect choice. As a major source of energy,
cereals have important role in our daily diets.
Millets are small seeded cereals known as nutri
cereals which represent rich sources of
phytochemicals and micronutrients.

Millet grain is now receiving increasing interest
from food scientists and nutritionists because of
their important contribution to food security and
potential health benefits. Supplementation of
millet grains with natural food products to
enhance their nutritive value is promising and
cost-effective strategy to combat micro nutrient
deficiencies. Millets contain carbohydrates (60-
70%), proteins (7-11%), fat (1.5-5%), and crude
fibre (2-7%) and are also rich in vitamins and
minerals. They are excellent source of B vitamins,
magnesium and antioxidants [1]. The present
study entitled ‘Standardisation and quality
evaluation of finger millet based nutri flakes’ was
carried out to develop nutri flakes using finger
millet and to evaluate the organoleptic, nutritional
and shelf life qualities.

2. MATERIALS AND METHODS
2.1 Collection of Ingredients

Finger millet (Eleusine coracana) was selected
as the major ingredient for developing nutri flakes
and were collected from local market. The finger
millet were soaked for 10 hr and tied in moist
cloth. After germination in 24hrs the millets were

37

dried, powdered and sieved to get a uniform
flour. Tapioca flour were also used in
combination with finger millet flour for developing
nutri flakes. Tapioca and defatted soya flour,
cocoa powder and rice bran were used as the
other ingredients which were collected from local
market.

2.2 Standardisation of Finger Millet
Based Nutri Flakes
Nutri flakes based on finger millet was

standardised with finger millet flour, tapioca flour,
and other ingredients under following treatments.
In standardisation, control set as 100 g of finger
millet flour and composite flour were prepared
with 80 g of finger millet flour 10 g of tapioca flour
and 10 g of other ingredients and it were made
into dough with required amount of water. The
treatments varies with 80 to 40 g of finger millet
flour, 10 to 30 g of tapioca flour and the details
are given below.

The other ingredients were kept in a fixed
proportion (10%) which comprises 5% defatted
soya flour, 2% rice bran and 3% cocoa powder.

All the ingredients were measured and mixed
well with hot water, A dough was prepared with
desirable consistency, then rolled and pressed to
get sheets. Then it is steamed in steam cooker
and cut into small pieces, Further the cut pieces
were dried in a cabinet dryer (70°C for 20 min) and
puffed through puffing machine. The method of
preparation of nutri flake represented in flow
chart

2.3 Organoleptic Evaluation

A series of acceptability trials were carried out
using simple triangle test at the laboratory level
and selected a panel of fifteen judges between
the age group of 18- 35 years as suggested by
[2]. The organoleptic evaluation of the nutri flakes
were carried out. The reconstituted nutri spreads
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were evaluated organoleptically by the judges
using a 9 point hedonic scale.

2.4 Nutrient Analysis of the Nutri Flakes

The nutritive qualities like, carbohydrate, protein,
fat [3], energy [4], calcium, iron [5], sodium and
potassium [6] of selected finger millet based nutri
flakes were determined initially. Analyses were
carried out in triplicate.

2.5 Shelf Life Studies

pouches (250 gauge) and were kept in
ambient conditions. The finger millet based nutri
flakes with tapioca flour were stored
for 3 months. Sensory qualites and
enumeration of total microflora [71
were studied initially and at the end of the
storage.

2.6 Statistical Analysis

The scores obtained for organoleptic evaluation
were evaluated by Kendall's Coefficient of

The selected treatments of nutri flakes Concordance (W).
were  packed in laminated  aluminium
Table 1. Combinations of finger millet Based Nutri flakes
Treatments Combinations
To(control) 100% Finger millet flour
T 80% FM + 10% TF + 10%0l
T 70% FM + 20% TF+ 10% Ol
T3 60% FM + 30% TF + 10% Ol
T4 50% FM + 40% TF + 10 %Ol
Ts 40% FM + 30% TF + 10 %Ol

FM — Finger millet flour, TF- Tapioca flour, Ol — Other ingredients

Composite flour

i

Conditioning

¥

Sheeting

.

Steaming

g

Cutting into desired shapes

4

Drying (Cabinet dryer 70°C for 20 min)

4

Puffing

5

Nutri flakes

Fig. 1. Preparation of finger millet based nutri flakes
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3. RESULTS AND DISCUSSION

3.1 Organoleptic Evaluation

The nutri flakes based on finger millet flour were
standardised with different proportions of tapioca
flour. The mean scores and the mean rank
scores for different organoleptic qualities of finger
millet based nutri flakes are presented in Table 2.

The mean scores and mean rank scores for
appearance of finger millet based nutri flakes
with tapioca flour varied from 7.46 (Ts) to 7.88
(T3) and 3.07 to 4.40 respectively. The mean
scores for colour varied from 7 (T4) to 8.02 (Ts).
The highest mean rank score for colour obtained
were 4.9 for treatment T; Malted finger millet
flour provided chocolate brown colour which is an
acceptable appearance and colour to the nutri
flakes. The developed finger millet based
composite flour. were dark in colour and was
highly acceptable by the consumers [8].
Increased in the level of finger millet flour in roti
decreased the scores for colour and appearance
slightly [9].

The mean scores for flavour varied from 7.22
(T5) to 7.85 (T3). The mean rank scores for
flavour was the highest in T3 (4.30). The texture
of finger millet based nutri flakes obtained a
mean scores from 7.21 (T5) to 8.08 (T3) with
mean rank scores in the range of 1.48 to 4.70.
The mean scores for texture was the highest in
T3 (8.08). Developed extrudates with 95 per cent
of tapioca flour and 5 per cent of pigeon pea flour
which provided hard to crisp texture and good

flavour to the product and showed good physico
chemical and sensory qualities [10].

The mean scores for taste varied from 6.77 (Ts)
to 7.84 (T3). The highest mean rank score for
taste obtained was 4.72 for treatment T;. The
mean scores for overall acceptability varied from
7.22 (Ts) to 7.92 (T3) with mean rank scores in
the range of 1.90 to 4.48. Germination of finger
millet improves carbohydrate digestability and
sweetness which showed high mean score of
taste in finger millet based nutri flakes and
overall acceptability. Among various treatments,
the highest mean scores of 7.88 (appearance),
8.02 (colour), 7.85 (flavour), 7.84 (taste), 8.08
(texture), and 7.92 (overall acceptability) were
obtained for T3 (60% finger millet flour and 30%
tapioca flour). Considering highest scores of
organoleptic qualities finger millet based nutri
flakes added with tapioca flour (T3-60% FM +
30% TF +10% other ingredients) was selected as
the best treatment for further studies.

3.2 Nutrient Analysis of Nutri Flakes

Based on sensory evaluation, in nutri flakes
based on finger millet flour, the treatments T3

(60% FM+ 30% TF + 10% Ol) was found to be
the best and subjected to nutritional analysis.
The nutritive value of selected finger millet flour
based nutri flakes prepared with tapioca flour
observed to have carbohydrate (44.32 g /100 g),
protein (7.73 g /100 g), fat(1.26 g /100 g),
energy (219 g /100g), calcium (199 mg /100 g),
iron (5.58 mg /100 g), sodium (13 mg /100 g) and
potassium (395 mg /100 g).

Table 2. Mean scores for organoleptic qualities of finger millet based nutri flakes

Treatments Sensory attributes
Appearance Colour Flavour Texture Taste Overall
acceptability
To 7.53 7.00 7.73 7.64 7.57 7.64
(3.17) (2.20) (4.50) (3.03) (4.43) (2.90)
T4 7.68 7.62 7.57 7.91 7.46 7.64
(3.77) (3.07) (3.00) (3.70) (3.38) (2.90)
To 7.75 7.75(3.63) 7.68 8.02 756 (3.72) 17.74
(4.00) (3.44) (4.40) (4.25)
T3 7.88 8.02 7.85 8.08 7.84 7.92
(4.40) (4.90) (4.30) (4.70) (4.72) (4.48)
Ty 7.64 7.68 7.53 7.26 7.7 7.54
(3.33) (3.70) (3.63) (1.53) (2.72) (3.50)
Ts 7.46 7.34 7.22 7.21 6.77 (1.75) 7.22
(3.03) (2.57) (2.19) (1.48) (1.90)
Kendal’'s W  0.81* 0.251** 0.238* 0.413** 0.404** 0.278**
value
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Developed ready to use millet flakes which
contain 70.06 per cent of total carbohydrate [11].
Malted ragi flour contain 7.60 g / 100 g of protein
[12]. The study reported a reduction in protein
content in millet flakes during processing. The
high heat induced in millard reaction in presence
of reducing sugars, which make lysine
unavailable, and reduce the protein quality [13].
Developed millet flakes contain 0.85 g/ 100 g of
fat content, energy value around 254 kcal/100 g,
calcium content in ragi flakes ranged from19.29
mg/100 g to 222 mg/100 g and iron content
around 0.19 to 16. 92 mg/100 g [14]. Popping the
millets, decreased calcium content to 10 mg/100
g of total calcium content [15]. Calcium and iron
content of ragi ranged from 58 mg /100 g to 364
mg/100 g [16]. Mean sodium content of small
millets ranged from 0.58 to 0.69 g/ 100 g and
mean potassium content of small millets ranged
from 4.5109.82 g /100 g [17].

3.3 Organoleptic Qualities of Finger
Millet Based Nutri Flakes during
Storage

Nutri flakes incorporated with tapioca flour were
kept for three months of storage and it were
packed in laminated aluminium pouches The
organoleptic qualities of the selected nutri flakes
during storage are given in Table 4. The mean
scores for the appearance of finger millet based
nutri flakes incorporated with tapioca flour was
observed as 7.88 initially, which gradually
decreased into 7.66 at the end of storage.
Initially, the mean score for colour was observed
as 8.02 which decreased to 7.83 at the end of
the storage. The mean scores for flavor and
texture of finger millet based nutri flakes
incorporated with tapioca four were initially
observed as 7.73 and 8.08 respectively which

decreased to 7.5 and 7.66. The mean
score for taste was observed as 7.84 initially,
which decreased to 7.16. The mean scores for
overall acceptability was observed as 7.92 and at
the end of the storage, which decreased to 7.78.
Slight decrease was observed in all
organoleptic parameters at the end of the
storage.

Sensory qualities of kodo millet based pasta (60
per cent kodo millet and 40 per cent wheat flour)
stored for a period of 3 months. Mean score for
overall acceptability was 7.62 initially which
decreased to 7.40 at the end of the storage [18].
Developed pasta by incorporating 5 to 10 per
cent of cereal pulse blend and evaluated the
organoleptic qualities initially and after 180 days.
The prepared product was highly acceptable
throughout the storage [19].

3.4. Enumaration of Microflora

As revealed in Table 5, initially the bacterial
count was noticed as 0.28x10° cfu/g in finger
millet based nutri flakes incorporated with tapioca
flour which increased gradually to 0.85x10°
cfu/g. Initially, fungal count were not detected in
finger millet based nutri flakes incorporated with
tapioca flour Later by the end of the storage, the
fungal count was found to be 0.35x10™ cfu/g in
finger millet based nutri flakes Yeast growth was
not detected in the selected nutri flakes
throughout the storage period.

Food with low moisture content and low water
activity along with hygenic handling of the
product reduce the the microbial contamination
[20]. Microbial analysis of millet based pasta
showed that yeast and moulds were not
observed for a period of four months [21].

Table 3. Nutrient analysis of the selected nutri flakes

Finger millet CHO Protein Fat

Energy
nutri flakes (g/100 g) (g/100g) (g/100g) (kcal/100g)

Calcium Iron Sodium Potassium

(mg /100 g)(mg/100 g) (mg /100 g) (mg/100 g)

(60% FM+
30 % TF+10

% Ol) 44.32 7.73 1.26 219

199 5.58 13 395

Table 4. Mean score for organoleptic qualities of finger millet based nutri flakes

Month Sensory qualities
Appearance Colour Flavour Texture Taste Overall
acceptability
Initial 7.88 8.02 7.73 8.08 7.84 7.92
Final 7.66 7.83 7.5 7.66 7.16 7.78
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Table 5. Total microbial count of finger millet based nutri flakes

Month Microbial population (cfu /g)

Bacteria Fungi Yeast

(10 ° cfu / g) (10 ® cfu / g) (10° cfu/ g)
Initial 0.28 ND ND
Final 0.85 0.35 ND

4. CONCLUSION

Nutri flakes based on finger millet flour (FM) were
standardised with different proportions of tapioca
flour (TF) along with other ingredients (Ol).
Among different treatments, T; (60% FM + 30%
TF+ 10% Ol) secured the highest mean score of
7.92 for overall acceptability. The selected nutri
flakes were nutritionally superior and maintained an
acceptable level at the end of storage period.
The developed nutri flakes can be used as
functional foods for people who lead demanding
and hectic lifestyles and also prefer for nutritious
convenient foods. It can be included in the daily
diet and is also suitable for combating micro
nutrient deficiencies. This will trigger positive
inspiration among millet growers and for millet
based entrepreneurship development too
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