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  Abstract 

Calcium plays a key role in the treatment and prevention of bone demineralization. A widely used calcium 

enrichment source is purified CaCO3 with a high calcium content (about40%). Chicken eggshell powder, with a 

calcium content of about 38%, is a promising but little known source of calcium for human nutrition. The use of 

chicken eggshell powder might be beneficial, it could increase bone density and reduce pain in patients with 

osteoporosis. Eggshell calcium is probably the best natural source of calcium and it is about 90% absorbable. 

With the above context, the present study was undertaken, to analyse  the Nutritive value of White eggshell powder 

and Brown eggshell powder and to formulate the Cookies with the incorporation of Egg shell powder. On basis of 

Physical characteristics, the eggs were selected for study, and their Nutrient content were assessed. The white and 

brown egg shell powder were incorporated into cookies and the value added products were formulated. Sensory 

quality is a combination of different senses of perception coming into play in choosing and eating a food. Hence, 

the Cookies prepared by incorporating both eggshell powder were evaluated for their sensory characteristics. The 

eggshell incorporated cookies were prepared and demonstrated among the different age groups viz., adolescents, 

adults, old age. This popularization among different communities created awareness about the nutritive value of 

both brown eggshell and white eggshell. The study revealed 8g of white eggshell powder was incorporated with 

117g Maida for preparing Cookies was highly acceptable by semi trained panel members. 
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  Due to competition in the market and increased demand for health promoted natural products, 

attempts are being made to improve cakes nutritional value as well as functionality by modifying their nutritive 

composition. Eggshell calcium is a good source of dietary calcium and an excellent replacement material for 

important crustacean shells. The composition of an eggshell is very similar to that of our bones and teeth. It is 

recommended that people with osteoporosis take 400-500 mg calcium per day to supplement dietary sources. In 

laying hens in the late production phase, eggshell powder has been found to increase egg production and improve 

the quality of shells. Hence the present study aimed at the formulation of Cookies with the incorporation of egg 

shell, Popularize the Nutritional importance of eggshell to the community and to Educate the community on Public 

Health Nutrition. 

 

Materials and Methods of Study 

  The good quality white and brown eggs were procured from the local market for the study on the 

basis of freshness, crack-free, damage resistance, decontamination. The white and brown eggs were selected 

depending upon the Candling test and Floating tests. 

   

 Physical Characteristics of Eggs 

 

Appearance of the egg was assessed based on their colour, shape and cleanliness. The selected eggs were free from 

cracks, dirt, blood spots. The shape of the egg were “long” half of the prolate spheroid and “short” half of the slightly 

oblate spheroid which are joined at the equator and shared a principal axis of rotational symmetry. The Normal 

Weight of the White egg is approximately 50g and the Normal Weight of the Brown egg is approximately 45g. 

 

 Quantitative Analysis of Eggshell 

Powder 

 
             The albumin and the egg yolk from 

the white and brown eggs were removed and the shells were separated. Then the egg shells were wiped with the 

napkins. The egg shells were exposed to the sun for a day. Then the dried egg shells were crushed using the mortar 

and pestle.The 50g of crushed egg shell were analyzed for the calcium as Ca and protein content. The calcium and 

protein were tested by Estimation of calcium content and Kjeldahl method was given in the appendix- II 

 

 Incorporation 0f Eggshell Powder 

 
The dried white egg shell were mechanically processed using a mixer mill for 20 minutes as a standard method. 

Then the white egg shell was sieved and finally the fine white powder was obtained. The dried brown egg shell 

were mechanically processed using a mixer mill for 20 minutes as a standard method. Then the brown egg shell was 
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sieved and finally the fine brown powder was obtained. 

 Formulation of Cookies 

 

 The Cookies were formulated by incorporating chicken egg shell powder. The both egg shell powder was 

incorporated in the recipe to replace maida flour at the level of 0.8% in the preparation of Cookies. The baking time 

of both type of Cookies were about 180 ̊ C for 15 minutes. 

 Preparation Of Brown Eggshell 

Powder Incorporated Cookies 

                                           Table – I  Ingredients  for The Preparation Of Brown Eggshell Powder Incorporated Cookies 

 

Ingredients Quantity 

Maida flour 117g 

Corn flour 25g 

Brown eggshell powder 8g 

Butter 100g 

Powdered sugar 100g 

Vanilla essence 0.5g 

Baking powder 0.5g 

 

 

The weighed maida flour, corn flour, powdered sugar, baking powder, brown egg shell powder were sieved and 

mixed together. Knead the dough by adding butter. Sheet the dough and make it into a desired shape. Greese the 

pan with butter and arrange the shaped dough in the pan and bake it at 180̊ C for fifteen minute 

 Organoleptic Evaluation of Prepared Cookies 

 

The Cookies prepared by incorporating both eggshell powder were evaluated for their sensory characteristics. The 

score card method was used to determine the sensory characteristics of the formulated Cookies.  

        Results and Discussion 

  Quality Analysis 0f Eggs 

 

Candling test revealed that: 

 
There was no crack in the shell, the size of the air cell was observed as AA grade, the firmness of albumin was 

strong, the position and mobility of yolk was good, absence of foreign substances like blood spots, molds, 

developing embryo. 
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 Floating Test 
                          Table- II 
                                                       Observation of the Freshness 

EXPERIMENT OBSERVATION INFERENCE 

The white and brown eggs 

were plunged into the 12% 

solution of salted 

water. 

The white and brown eggs 

were settled at the bottom. 

Since the freshness is 

determined. 

 
The above table shows that the quality of the eggs were determined to be fresh since they were settled 

at the bottom. 

 

 

 

FIGURE-I 

 

NUTRITIVE VALUE OF WHITE AND BROWN EGGSHELL POWDER 
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                                           Nutrient Calculation Of Standard Cookies 

 
TABLE- III 

 

ANALYSIS OF NUTRIENTS IN STANDARD COOKIES 

 

NUTRIENTS MAIDA (125g) CORN 

FLOUR (25g) 

POWDERED 

SUGAR (100g) 

BUTTER (100g) TOTAL 

Energy (Kcal) 439.77 90 400 722 1651.77 

Carbohydrates 

(g) 

92.84 22.1 100 - 214.94 

Proteins(g) 12.95 0.3 - 0.5 13.75 

Total fat(g) 0.95 0.05 - 80 81 

Phosphorous 

(mg) 

137.5 - - - 137.5 

Calcium(mg) 2.55 - - - 2.55 

Zinc(mg) 1.1 - - - 1.1 

Iron(mg) 2.21 - - - 2.21 

Total 

folates(mcg) 

20.31 - - - 20.31 
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Nutrient Calculation Of White Eggshell Powder Incorporated Cookies 

TABLE-IV 

 

                    ANALYSIS OF NUTRIENTS IN WHITE EGGSHELL POWDER INCORPORATED COOKIES 

 
 

NUTRIENTS MAIDA (117 

g) 

CORN 

FLOUR (25 

g) 

WHITE 

EGGSHELL 

POWDER 

(8 g) 

POWDERED 

SUGAR 

(100 g) 

BUTTER (100 

g) 

TOTAL 

Energy (Kcal) 411.63 90 - 400 722 1623.6 

Carbohydrates 

(g) 

86.9 22.1 - 100 - 209 

Proteins(g) 12.12 0.3 10.03 - 0.5 22.95 

Total fat(g) 0.89 0.05 0.56 - 80 81.5 

Phosphorous 

(mg) 

128.7 - 64 - - 192.7 

Calcium(mg) 2.387 - 56.73 - - 59.11 

Zinc(mg) 1.03 - 0.16 - - 1.19 

Iron(mg) 2.07 - 3.5 - - 5.57 

Total 

folates(mcg) 

19.01 - - - - 19.01 
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      Nutrient Calculation of Brown Eggshell Powder Incorporated Cookies 

TABLE- V 

 

ANALYSIS OF NUTRIENTS IN BROWN EGGSHELL POWDER INCORPORATED COOKIES 

 

NUTRIENTS MAIDA (117 

g) 

CORN 

FLOUR (25g) 

BROWN 

EGGSHELL 

POWDER 

(8 g) 

POWDERED 

SUGAR 

(100 g) 

BUTTER 

(100g) 

TOTAL 

Energy (Kcal) 411.63 90 - 400 722 1623.63 

Carbohydrates 

(g) 

86.9 22.1 - 100 - 209 

Proteins(g) 12.12 0.3 10.44 - 0.5 23.66 

Total fat(g) 0.89 0.05 0.128 - 80 81.06 

Phosphorous 

(mg) 

128.7 - 112 - - 240.7 

Calcium(mg) 2.387 - 57.05 - - 59.43 

Zinc(mg) 1.03 - 0.16 - - 1.19 

Iron(mg) 2.07 - 0.16 - - 2.23 

Total 

folates(mcg) 

19.01 - - - - 19.01 
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                           Organoleptic Evaluation of Cookies 

 
                                                          TABLE- VI 

 

                AVERAGE SCORE FOR STANDARD AND VALUE ADDED COOKIES 

 

CRITERIA STANDARD 

COOKIES 

WHITE EGGSHELL 

POWDER 

COOKIES 

BROWN 

EGGSHELL 

POWDER 

COOKIES 

Appearance 4.24 4.62 4.62 

Colour 4.15 4.66 4.54 

Flavor 3.91 4.83 4.70 

Taste 4.54 4.79 4.66 

Texture 4.34 4.78 4.73 

Overall 

acceptability 

4.23 4.74 4.65 

                                                                                   

                                                                                      FIGURE-II 

OVERALL ACCEPTABILITY OF STANDARD AND VALUE ADDED COOKIES
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NUTRIENTS PRESENT IN STANDARD AND 

VALUE ADDED COOKIES 

STANDARD COOKIES 

 
WHITE EGGSHELL POWDER INCORPORATED 

COOKIES BROWN EGGSHELL POWDER 

INCORPORATED COOKIES 

    8g of white eggshell powder was incorporated with 117g Maida for preparing Cookies was 

highly acceptable by semi trained panel members.  

Figure - III 

 
                                   Comparison of Nutrients among the Value Added Cookies 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Impact of Popularization and Nutrition Education 
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observed that, neither white eggshells nor brown eggshells were non edible and it does not contains any nutritional 

composition. However our study revealed that white eggshell and brown eggshell contains maximum amount of 

calcium and protein content. The outer part of the egg (i.e. eggshell) contains more amount of calcium content 

when compared with the inner part of the egg (i.e. egg yolk and the albumin). Calcium content present in the 

eggshell was 90% easily absorbable than the other calcium foods. Hence the education created awareness     among 

the public on the white eggshell powder and brown eggshell powder. 
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The study revealed that, both white and egg shell powder incorporated cookies showed enhanced Nutritive value 

than the standard cookies. As the calcium requirement is essential for the bone mineralization and plays vital role 

in health promoting aspects, this study has been underwent to improve the nutritional value of  recipies, as well as 

functionality by modifying their nutritive composition. Nutritional awareness about the white eggshell powder and 

brown eggshell powder and its nutritional composition and health benefits were created among different age groups. 

The awareness was mainly focused to identify the similarities between the white and brown eggshell powder. 

Therefore, the education created awareness among the public on the white eggshell powder and brown eggshell 

powder. 
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