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Abstract: The present study was conducted for the purpose to provide high protein and low gluten biscuits 

to children’s. First by substituting wheat flour with finger millet and soy bean flour formulation was 

standardized to make low gluten biscuits. To the standardized biscuits formula whole egg was added up 

to acceptable limit to make high protein and low gluten biscuits. The biscuits prepared were analyzed for 

chemical, mineral, physical analysis and sensory characteristics. From those results best samples C- 

(100% refined wheat flour), T5- (wheat flour (20%), finger millet flour (40%), soy bean flour (40%)) and 

T9- (wheat flour (20%), finger millet flour (40%), soy bean flour (40%), whole egg (40%)) has been 

selected for shelf life studies. The sensory parameters in control sample were decreased from initial to 

90th day. Similarly the sensory parameters in T5 and T9 sample were also decreased from initial to 90th 

day. The results revealed that there was statistically significant increase in the mean moisture content of 

biscuits from 0th day to 90th day of storage period. The peroxide value of biscuits on 0th day and 90th 

day of storage was 5.53±0.14 meq/kg, 5.92±0.09 meq/kg,5.90±0.12 meq/kg and 6.05±0.06 meq/kg, 

6.42±0.11 meq/kg, 6.55± meq/kg for the control, T5 and T9 respectively. In biscuits the microbial count 

such as total bacterial count and total fungal count was observed on 0th, 30th, 60th and 90th day.  
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I. INTRODUCTION 

This research was conducted to reduce the Protein-

Energy Malnutrition (PEM) of the children’s 

through the development of biscuits, enriched with 

egg, finger millet flour and soybean flour to 

increase protein nutrient consumption in human 

diet. Children who do not take well nutrition diet 

are the main beneficiary of egg. Taking an egg 

fulfils their stomach and keeps energized, thus 

maintaining a healthy weight. Teenagers who skip 

meals often may miss vital nutrients in their daily 

diet. They are advised to take eggs or egg 

containing products to replace the nutrients and to 

avoid nutritional deficiencies. Eating raw or half-

boiled eggs may cause food poisoning due to 

bacteria. Boiled eggs or egg containing foods are 

safe for all types of body. A study was planned to 

develop biscuits incorporated with whole egg. So 

that eggs given to children’s can be replaced with 

whole egg incorporated biscuits. In addition to 

whole egg the finger millet and soybean flours are 

substituted with refined wheat flour to reduce 

gluten content and to increase protein content of 

biscuits.  

According to NIDDK (2008), the only treatment 

for celiac disease is a gluten-free diet. If you avoid 

gluten, your small intestine will heal. If you eat 

gluten or use items that contain gluten, celiac 

disease will continue to harm your small intestine.  

Complete avoidance of gluten enables the intestine 

to heal, and the nutritional deficiencies and other 

symptoms to resolve. Children tend to heal more 

quickly than adults.  Going gluten-free does not 

mean that you are cutting a vital nutrient out of 

your diet.  And a gluten-free diet is not inherently 

unhealthy. But going gluten-free doesn’t 

automatically mean that you are eating a more 

nutrient-dense diet either.  It matters what you 

replace those wheat. In the present study finger 

millet and soybean flours were used to replace 

wheat.  

II. MATERIALS AND METHODS 

2.1 Preparations of ingredients 

Finger millets and soybeans were thoroughly 

cleaned by removing dust, dirt and admixture of 

other grains. The cleaned finger millets and 

Soybeans were roasted until light brown. The 

roasted finger millets and soybeans were ground in 

a domestic grinder (Philips). The finger millet and 

soy bean flours were sieved through a 100-150 

mesh sieve. The samples were kept in airtight 

container until used. 

http://www.orithealth.com/nut/nutrition/nutrition-diet
http://www.orithealth.com/food/foods/food-poisoning
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2.2 Standardization and development of biscuits 

The high protein and low gluten biscuits were 

developed by incorporation of whole egg, finger 

millet flour and soybean flour at different levels. 

Products without the addition of whole egg, finger 

millet flour and soybean flour served as a control. 

First by substituting refined wheat flour with finger 

millet and soybean flour the formulation was 

standardized to make low gluten biscuits. To the 

standardized biscuits formula whole egg was added 

up to acceptable limit to increase protein content in 

biscuits to make high protein and low gluten 

biscuits. Whole egg was added in formulations to 

provide egg nutritional values to children’s in the 

form of ready to eat snack food.  Ten variations 

were formulated by incorporating whole egg, finger 

millet flour and soybean flour. First finger millet 

and soybean flours levels were optimized to the 

acceptable limit based on sensory evaluation then 

whole egg was substituted in place of water and fat 

used for making dough.  

2.2.1 Treatments for development of biscuits 

Control: Biscuits made by 100% wheat flour 

(refined), sugar (30%), fat (30%), water (40%). 

T1:  Refined wheat flour (80%), finger millet flour 

(20%), sugar (30%), fat (30%) and water (40%). 

T2:  Refined wheat flour (60%), finger millet flour 

(40%), sugar (30%), fat (30%) and water (40%). 

T3:  Refined wheat flour (50%), finger millet flour 

(50%), sugar (30%), fat (30%) and water (40%). 

T4:  Refined wheat flour (40%), finger millet flour 

(40%), soybean flour (20%), sugar (30%), fat 

(30%) and water (40%). 

T5:  Refined wheat flour (20%), finger millet flour 

(40%), soybean flour (40%), sugar (30%), fat 

(30%) and water (40%). 

T6:  Refined wheat flour (10%), finger millet flour 

(40%), soybean flour (50%), sugar (30%), fat 

(30%) and water (40%). 

T7:  Refined wheat flour (20%), finger millet flour 

(40%), soybean flour (40%), whole egg (20%), 

sugar (30%), fat (30%) and water (20%). 

T8:  Refined wheat flour (20%), finger millet flour 

(40%), soybean flour (40%), whole egg (30%), 

sugar (30%), fat (30%) and water (10%). 

T9:  Refined wheat flour (20%), finger millet flour 

(40%), soybean flour (40%), whole egg (40%), 

sugar (30%), fat (30%). 

T10:  Refined wheat flour (20%), finger millet 

flour (40%), soybean flour (40%), whole egg 

(50%), sugar (30%) and fat (20%). 

 

2.3 Physical analysis of biscuits 

 Diameter (D) - The diameter of biscuits was 

measured by laying six biscuits edge-to-edge 

and measuring to the nearest cm (AACC, 

1967).The biscuits were rotated at 90° and their 

diameter was re-measured as a check 

determination. The average value was reported 

in cm. 

 Thickness (T) - Thickness or height of the 

biscuits was measured by stacking six biscuits 

one above the other and the average value was 

expressed as cm (AACC, 1967). 

 Spread ratio (SR) - The spread ratio was 

calculated by dividing the average value of 

diameter (D) by the average value of thickness 

(T) of biscuits (AACC, 1967). 

 Per cent spread factor (SF)- The per cent spread 

factor was calculated by the following formula: 

% SF= SR of biscuits prepared from blendx100 

SR of biscuits prepared from control 

2.4 Evaluation of chemical analysis of biscuits 

The nutritional values like moisture, protein, fat, 

fiber and ash content of biscuits were determined 

by AOAC methods.  The carbohydrates were 

calculated by difference. The sum of moisture, fat, 

protein, fiber and ash contents was subtracted from 

100 to obtain the total carbohydrates by difference 

(Pearson, 1976). Energy was calculated as 

described by Sukkar (1985).  

2.5 Evaluation of sensory attributes of biscuits 

The 9 point Hedonic scale score-card method was 

used to determine the sensory characteristics of the 

biscuits made. The quality factors such as color, 

flavor, texture, taste and overall acceptability were 

allotted a maximum score of 9 each. 

2.6 Evaluation of peroxide value and microbial 

quality of biscuits 

Peroxide value is an indicator of rancidity 

development during storage. Peroxide value 

determined by AOAC (2000) procedure.  

Peroxide value =  Titre X N X 100 

Weight of the sample 

Where,  

Titre = ml of Sodium Thiosulphate used (blank 

corrected)  

N = Normality of sodium thiosulphate solution.  

The total number of microbial count was 

calculated using the formula given below 

(Thambekaret al., 2009). 
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No. of microorganisms  

(Per g/ml) = No. of colonies × Dilution factor 

Weight / volume of aliquots taken (g/ml) 

III. RESULT AND DISCUSSION 

The experimental findings of utilizing whole egg, 

finger millet flour and soybean flour for developing 

high protein and low gluten biscuits are presented 

and discussed in this chapter. The effect of 

replacement of refined flour with finger millet flour 

and a mixture of finger millet flour, soybean flour 

and whole egg on physicochemical characteristics 

of biscuits were studied. 

3.1 Physical characteristics of biscuits 

The result of the physical quality characteristics of 

the biscuits prepared with whole egg, finger millet 

flour and soybean flour was given in Table1.  

3.2 Sensory quality characteristics of biscuits 

The mean score of sensory evaluation for the 

biscuits are given in Table 2. The T2 (6.40), T5 

(7.62) and T9 (6.82) had highest scores for all the 

sensory attributes compare to other treatments. 

Table1. Physical characteristics of biscuits 

Treatments 
Weight of  Biscuit 

(gm) 
Diameter (cm) 

Thickness (T) 

cm 

Spread ratio 

D/T 

% 

Spread factor 

 

C 10.23±0.03 4.88±0.02 0.81±0.02 6.02 100 

T1 10.30±0.01 4.82±0.04 0.80±0.01 6.03 100.08 

T2 10.25±0.01 4.91±0.01 0.78±0.01 6.29 104.57 

T3 10.52±0.01 4.84±0.02 0.78±0.01 6.20 103.08 

T4 10.78±0.01 4.91±0.01 0.76±0.01 6.46 107.32 

T5 10.21±0.01 4.98±0.01 0.75±0.01 6.64 110.29 

T6 10.06±0.02 5.07±0.02 0.72±0.01 7.04 116.97 

T7 10.20±0.02 5.35±0.02 0.72±0.01 7.43 123.43 

T8 10.50±0.02 5.52±0.01 0.70±0.02 7.88 130.99 

T9 10.52±0.02 5.53±0.01 0.70±0.01 7.90 131.23 

T10 10.49±0.01 5.52±0.01 0.70±0.01 7.88 130.99 

CD value 0.041 0.046 0.037 0.00 0.00 

3.3 Shelf life studies of biscuits 

The best accepted products from sensory 

evaluation i.e. biscuits  mad from T5 (40% finger 

millet flour, 40% soybean flour and 20% refined 

wheat flour) and T9 (20% refined wheat flour, 40% 

finger millet flour, 40% soybean flour and 40% 

whole egg) treatments were stored in polythene 

covers for shelf life studies. The samples were 

observed daily for visual difference and were 

subjected to sensory evaluation, nutritional 

characteristics, peroxide value and microbial 

quality on 0th, 30
th
, 60

th
 and 90

th
 day. 

3.3.1 Mean sensory scores of biscuits during 

storage period 

The results of the mean sensory evaluation of 

biscuits from initial day to end of storage period 

are presented in the Table 3. The sensory parameters 

in T9 sample were decreased from 0
th
 to 90

th
 day for 

color (7.63 to 7.25), texture (7.80 to 6.23) and overall 

acceptability (6.82 to 6.10) respectively.   

Table2. Mean sensory scores of biscuits 

Treatments Taste Color Texture Flavor Overall 

acceptability 
C 7.71±0.03 8.10±0.14 8.0±0.14 7.47±0.01 7.82±0.04 

T1 7.6±0.55 7.2±0.45 7.4±0.55 7.6±0.55 7.8±0.45 

T2 6.0±0.71 5.8±1.1 7.0±0.0 6.2±0.45 6.4±0.55 

T3 5.6±0.89 5.6±0.55 6.2±0.84 6.0±0.71 5.8±0.84 

T4 7.8±1.09 7.6±0.55 7.6±.55 7.2±0.45 7.4±0.55 



G. Sushmitha* et al. 
  (IJITR) INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY AND RESEARCH 

  Volume No.4, Issue No.6, October – November 2016, 5329-5335.  

2320 –5547 @ 2013-2016 http://www.ijitr.com All rights Reserved.  Page | 5332 

T5 8.02±0.04 7.47±0.13 7.40±0.02 7.39±0.01 7.62±0.04 

T6 6.4±0.55 7.2±0.84 6.8±0.84 6.6±0.55 6.6±1.14 

T7 7.6±0.89 7.6±0.55 7.6±0.55 7.0±0.71 7.4±0.55 

T8 7.0±0.71 7.6±0.55 7.6±0.55 6.2±0.45 7.2±0.45 

T9 6.80±0.02 7.63±0.12 7.8±0.03 5.80±0.02 6.82±0.06 

T10 5.8±0.84 7.8±0.45 7.4±0.55 5.2±0.45 5.6±0.55 

CD value 1.024 0.909 0.851 0.739 0.842 

Table3. Mean sensory scores of biscuits during storage 

Treatments  (Days) 
Sensory attributes 

Color Texture Taste Flavor Overall 

acceptability 

C 

0
th

 day 8.1±0.14 8.0±0.14 7.71±0.03 7.47±0.01 7.82±0.04 

30
th

 day 7.85±0.07 7.54±0.06 7.37±0.02 7.42±0.03 7.59±0.01 

60
th

 day 7.62±0.04 7.03±0.03 7.12±0.02 7.26±0.03 7.11±0.01 

90
th

 day 7.24±0.03 6.84±0.05 6.97±0.04 7.07±0.03 6.82±0.02 

T5 

0
th

 day 7.47±0.13 7.40±0.02 8.02±0.04 7.39±0.01 7.62±0.04 

30
th

 day 7.34±0.05 7.20±0.03 7.59±0.02 6.93±0.03 7.52±0.01 

60
th

 day 7.23±0.06 6.89±0.02 7.02±0.02 6.83±0.03 7.02±0.02 

90
th

 day 7.08±0.01 6.55±0.05 6.80±0.02 6.75±0.06 6.93±0.01 

T9 

0
th

 day 7.63±0.12 7.8±0.03 6.80±0.02 5.80±0.02 6.82±0.06 

30
th

 day 7.58±0.047 7.01±0.03 6.71±0.01 5.65±0.06 6.52±0.02 

60
th

 day 7.44±0.05 6.84±0.05 6.36±0.03 5.51±0.08 6.40±0.02 

90
th

 day 7.25±0.02 6.23±0.03 6.09±0.01 5.24±0.06 6.10±0.01 

CD value 

0
th

 day 0.413 0.268 0.109 0.049 0.161 

30
th

 day 0.177 0.133 0.061 0.127 0.049 

60
th

 day 0.167 0.112 0.076 0.169 0.061 

90
th

 day 0.069 0.144 0.077 0.156 0.053 

Table4: Nutritional characteristics of biscuits during storage per 100g 

Nutrients Duration C T5 T9 CD 

value 

Moisture (%) 

0
th

 day 2.52±0.08 3.95±0.04 5.32±0.01 0.175 

30
th

 day 3.28±0.21 4.38±0.22 5.91±0.15 0.628 

60
th

 day 4.07±0.21 5.23±0.09 6.60±0.12 0.473 

90
th

 day 5.07±0.12 5.80±0.25 7.12±0.059 0.523 

Protein (%) 

0
th

 day 7.89±0.05 12.14±0.14 15.66±0.05 0.286 

30
th

 day 7.34±0.13 11.96±0.08 15.57±0.01 0.276 

60
th

 day 7.18±0.03 11.82±0.14 15.37±0.06 0.294 

90
th

 day 6.94±0.07 11.79±0.14 15.26±0.08 0.329 

Fat (%) 

0
th

 day 15.41±0.01 18.38±0.04 21.16±0.22 0.411 

30
th

 day 15.12±0.14 18.33±0.11 21.07±0.22 0.519 

60
th

 day 15.0±0.11 18.24±0.11 21.04±0.22 0.496 

90
th

 day 14.78±0.09 17.91±0.02 20.94±0.21 0.426 

Ash (%) 

0
th

 day 0.32±0.01 0.92±0.01 1.13±0.01 0.015 

30
th

 day 0.31±0.01 0.92±0.01 1.11±0.01 0.023 

60
th

 day 0.302±0.01 0.90±0.01 1.02±0.01 0.018 

90
th

 day 0.29±0.01 0.89±0.01 0.98±0.01 0.022 

Crude fibre 

(%) 

0
th

 day 0.15±0.01 0.82±0.01 0.83±0.01 0.014 

30
th

 day 0.15±0.01 0.81±0.00 0.80±0.01 0.005 

60
th

 day 0.14±0.01 0.80±0.01 0.75±0.05 0.091 
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90
th

 day 0.13±0.00 0.80±0.01 0.68±0.01 0.019 

Carbohydrate 

(%) 

0
th

 day 73.44±0.22 63.77±0.23 55.89±0.28 0.782 

30
th

 day 73.81±0.19 63.59±0.03 55.53±0.08 0.401 

60
th

 day 73.29±0.13 63.00±0.182 55.31±0.12 0.466 

90
th

 day 72.78±0.10 62.79±0.09 54.99±0.25 0.529 

Energy (k cal) 

0
th

 day 465.10±0.28 469.15±0.05 476.72±1.04 1.982 

30
th

 day 460.68±1.57 467.16±1.46 474.09±1.64 4.962 

60
th

 day 456.95±1.40 463.44±0.88 472.08±1.72 4.387 

90
th

 day 451.90±0.93 459.55±1.11 469.53±1.26 3.517 

3.3.2 Nutritional characteristics of biscuits during 

storage 

The results of analysis of chemical and nutritional 

quality characteristics of biscuits during storage are 

showed in Table 4.  

3.4 Peroxide Value and Microbial Quality of 

Biscuits during Storage 

In respect of peroxide value is shown in Table 5. 

There was no rancidity development observed in 

the formulated biscuits up to 90 days. Results of 

microbial quality of biscuits are shown in Table 6.

Table5. Peroxide value of biscuits during storage 

Shelf life studies of 

biscuits 
Days C T5 T9 CD value 

Peroxide values 

(meq/kg) 

0
th

 day 5.53±0.14 5.92±0.09 5.90±0.12 0.386 

30
th

 day 5.68±0.15 6.00±0.01 6.13±0.11 0.336 

60
th

 day 5.92±0.08 6.11±0.11 6.34±0.06 0.263 

90
th

 day 6.05±0.06 6.42±0.11 6.55±0.08 0.276 

Table6. Microbial load in biscuits during storage 

 

Days 

Total bacterial count 

(×10
3
CFU) 

Total fungal count 

(×10
3
CFU) 

C T5 T9 C T5 T9 

0 Nil Nil Nil Nil Nil Nil 

30 Nil 1.0 1.0 Nil 1.0 1.0 

60 1.0 2.0 3.0 1.0 1.0 2.0 

90 2.0 2.0 4.0 2.0 2.0 3.0 
 

IV. CONCLUSIONS 

It was concluded that the whole egg, finger 

millet and soybean flour can be successfully 

incorporated in bakery products as it enhances 

the nutritional quality, functional properties and 

shelf life of the biscuits. Nutritional evaluation of 

best rated high protein and low gluten biscuits 

(refined wheat flour- 10%, finger millet flour- 20%, 

soya bean flour- 20%, whole egg-20%, sugar- 15% 

and fat- 15%) were protein (15.66 ± 0.05%), fat 

(21.16 ± 0.22%), ash (1.13 ± 0.01%), moisture 

(5.32 ± 0.001%) and 476.72 kcal of energy. The 

mineral content of high protein and low gluten 

biscuits was calcium (79.13±0.15), phosphorus 

(177.72±0.04) and iron content was (2.69±0.14). 

The bacterial count and fungi count of the high 

protein and low gluten biscuits sample after 90 

days was 4x10³CFU/g and 3x10³CFU/g this was 

well below the acceptable limit and there was no 

rancidity development observed in the formulated 

biscuits up to 90 days. Moreover this finished 

product can be consumed by socio economically 

poor and vulnerable groups of people because of its 

low cost for production.  
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