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Abstract: 

 This work investigated the extraction of keratin from chicken feathers and the use of the extract in the production of hair cream, 

for a period of 2 weeks. The study is aimed at finding beneficial utilization of such wastes like chicken feathers in the improvement 

of beauty products. Standard chemical procedure for keratin extraction was used; pretreatment and dissolution of feathers, protein 

precipitation and protein purification. The results obtained indicate that keratin was extracted from chicken feathers using different 

reducing agents. The keratin produced was 61.4% pure and was subjected to biuret testing and finally used in production of hair 

cream. The protein content in the produced hair cream was also determined. The solvent used was obtained from the combination 

of sodium metabisulphite, urea and sodium dodecyl sulphate. The keratin tested positive to Biuret test and the protein content of 

the produced hair cream was 2.8% while the commercially available hair creams contained no protein. This work has shown that 

keratin can be obtained from organic wastes like chicken feathers and used in the fortification of hair cream- a typical conversion 

of waste to wealth. 
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I.           INTRODUCTION 

The need to produce a healthy hair cream with high protein 

content for hair growth and free from harmful chemical has led 

many researchers to seek an alternative means such as using 

keratin from animal sources in the production of hair cream due 

to its high protein content (Zhan and Wool, 2011).  

Keratin is the most abundant fibrous protein of hair, skin, 

bristles, hooves and bird feathers. Protein is an essential 

macronutrient which is commonly found in animal products 

though also present in other sources such as nuts and legumes 

(Gupta et al., 2012). 

Chicken feathers have a high level of keratin content and can 

become one of the suitable protein sources. Millions of tonnes 

of keratinous wastes are generated annually globally, especially 

in wool textile industry and poultry slaughter houses (Aluigi et 

al.,2007). With the availability of keratin in chicken feather that 

is almost 91%, chicken feather can be used as a main 

component for the extraction of keratin protein in the 

development of hair treatment creams (Yang and Reddy, 2013). 

Feathers are bio-resource with high protein content of more 

than 750g per kg crude protein. Poultry slaughterhouses 

produce large amounts of feathers (Karthikeyan, 2017). Five 

percent of the body weight of poultry is feathers. The 

slaughterhouse with a capacity of 50,000 birds, can easily 

produce 2-3 tonnes of dry feathers per day (Schrooyan et al., 

2011). 

Lack of protein in hair can lead to hair damage which can cause 

a very unpleasant feeling to a person. Keratin is insoluble 

protein complex that forms 65% to 95% of hair fiber volume. It 

is consist of amino acids bounded with all sorts of bonds (amid, 

disulfide, hydrogen, ionic and hydrophobic) (Braun et al., 

2010). 

Hair damage can cause worry and low keratin is a form of 

protein which is mainly found in the human hairs. Keratin fills 

up around 70-85% of human hairs and one molecule of keratin 

measures 10-15 nm (Bradbury, 2013). The primary component 

of keratin is sulfur because of the presence of the amino acid, 

cysteine. It accounts for 24% of total amino acids present in the 

human hair (Karthikeyan, 2017). An enormous quantity of 

keratin is available in the form of hairs, horns, feathers etc 

(Venkatesh et al., 2015). 

The desire to turn waste into wealth necessitated the choice of 

this work. The abundance of disposable chicken feathers and its 

potential  utilization as source of extractable keratin which may 

find use in beauty products made the research work appear 

attractive.. 

II. AIM OF THE STUDY  

The aim of this study was to analyze the protein content of hair 

cream produced with keratin extracted from waste chicken 

feathers. 

III. OBJECTIVES OF THE STUDY 

1. To extract soluble keratin protein from chicken feather. 

2. To formulate hair repair cream using the extracted keratin 

protein. 

3. To analyze the protein content of the formulated hair repair 

cream.  

4. To compare the protein content of the formulated hair cream 

with few other hair creams found in the market. 
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IV. MATERIALS AND METHODS 

Collection of Sample  

White chicken feathers were collected from a poultry slaughter 

house in cluster market, Naze, Owerri North LGA of Imo State. 

Pretreatment of Feathers  

The method of Guptaet al., (2012) was adopted in this study. 

a) The feathers were carefully sorted out and 20g of it soaked 

in 400mls of petroleum ether for 24hrs. This is known as 

“defattening process”. It was done to remove grease, oil, 

blood, dirt and other impurities from the feathers.  

b) After 24 hours, the feather samples were brought out and 

washed thoroughly in soapy water. The cleaned feathers 

were dried in the hot air oven at 2000C for 24hrs. 

c) After drying, the feathers were then cut up with scissors 

and blended using an electric blender. The blended 

feathers were thereafter weighed and stored in a clean dry 

container. 

Dissolution of Feather Sample 

a) Preparation of dissolution solvent 

• 0.5M of sodium metabisulphate (Na2S205) was prepared by 

calculating the molar mass and dissolving in distilled water: 

Molar mass=190.107g/mol approximately 190.11g/mol. 

Preparation of 400g of 0.5M Na2S205; 64.64g of Na2S205 was 

dissolved in 400ml of distilled water and stirred to 

homogenize 

• 8M of urea was prepared by calculating the molar mass of 

urea and dissolving it in distilled water. 

Molar mass = 60.06 g.mol 

Preparation of 75ml of urea 

36.07g of urea was dissolved in 75ml of distilled water and 

stirred to homogenize. 

• 0.2M of sodium dodecyl sulphate (SDS) was prepared. 

Molar mass = 288.372 g/ml  = 288.4 g/ml 

• The solvent was prepared by dissolving 64.64g of sodium 

metabisulphate and 23.07gml of sodium dodecyl suphate in 

400ml of distilled water. 

• 400ml of the above prepared solution was mixed with 75ml 

of urea solution and stirred to homogenize. 

b) Dissolution of Feather  

• 10g of the ground feather was weighed into a clean 500ml 

beaker and the dissolution solvent poured into beaker 

containing feather. 

• The mixture was then heated to a temperature of 500C and 

stirred continuously for 1hr till the feather was dissolved. 

• The dissolved feather was strained with a muslin cloth and the 

filtrate was centrifuged at 400rpm for 30minutes and the 

supernatant was collected in a clean conical flask. 

• The feather filtrate was checked for protein using biuret test 

that gave positive result. 

 

Protein Precipitation  

a)Preparation of ammonium sulphate solution 

 • 100ml of ammonium sulphate solution was prepared by 

dissolving 70g of ammonium sulphate in 100ml of distilled 

water. 

b) Precipitation of protein 

• 100ml of the feather filtrate solution collected earlier was 

measured into a clean 500ml beaker. 

• 100ml of the prepared ammonium sulphate solution was 

added drop wise into the feather filtrate solution and stirred 

continuously. 

• The solution was centrifuged at 4,000rpm for 15minutes and 

the supernatant (precipitate) was collected. 

 

Protein Purification  

• The collected precipitate was added to 30ml of distilled water 

and stirred (washing).  

• The solution was then centrifuged at 3000rpm for 15 minutes 

and the precipitate was then collected in a clean beaker. 

Dissolution 

• 2M of sodium hydroxide (NaOH) solution was prepared by 

calculating the molar mass of sodium hydroxide and 

dissolving in distilled water. 

• 30ml of NaOH solution was prepared by dissolving 2.4g of 

sodium hydroxide in 30mls of distilled water. 

•  30ml of the prepared sodium hydroxide solution was added 

to the precipitated protein and stirred to dissolve. 

• The solution was centrifuged at 3000rpm for 15minutes and 

the supernatant collected.. 

Production of Hair Cream  

• The pot for the mixture was heated on the stove at medium 

heat. 

• 100ml of mineral oil was poured into the pot and allowed 

to heat. 

• 2.5g each of lanolin and wax were added and allowed to 

heat for some minutes. 

• 100g of petroleum jelly was added and allowed to dissolve 

for some minutes and the pot was brought down and left 

to cool down a bit. 

• 5g of peppermint oil and 2.5g of vitamin E were gradually 

stirred into the mixture until it was homogenized. 
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• 2.5g each of fragrance and colorant was then added. 

• The keratin (protein) solution was then stirred in and 

allowed to cool. 

• The prepared hair cream was scooped into a clean 

container and covered. 

Test for Protein.  

• The formulated hair cream was collected before adding 

the keratin and labeled as control. 

• Two other hair cream samples were collected and labeled 

A and B. 

• The formulated hair cream with keratin was labeled C. 

• For each sample, 0.05g of Copper (ii) sulphate and 0.05g 

of Potassium hydroxide were dissolved in 5ml of distilled 

water each. 

• 1g each of the hair cream samples were dropped in 5ml of 

potassium hydroxide solution each. 

• In each test tube containing hair cream, 3 drops of Copper 

(ii) sulphate solution was dropped into the solution and 

observed for colour change. 

 

Proximate Testing 

a) Protein Digestion Procedure 

• 2g of sample was placed in a kjedahl flask. 5g of anhydrous 

sodium sulphate and 1g of copper sulphate were added 

respectively. 25mls of sulphuric acid was introduced and the 

flask was heated for 30mins with occasional shaking till the 

solution attained a green color  

• The flask was cooled and the neck of the flask was washed 

down with distilled water. It was reheated gently until the 

green color disappeared. It was then left to cool. 

 

b) Protein Distillation Procedure 

• After the solution cooled, it was transferred to a conical 

flask. 

• This was later transferred to a kjedahl flask and 20% HCl 

was added. 

• The distillation apparatus was then set up. 

• The content of the flask was distilled and 200ml of the 

distillate was collected. 0.2M sodium hydroxide (NaOH) 

was titrated using 3drops of phenolphthalein as an indicator. 

• When about 160ml of the distillate containing HCl was 

dropped into 40ml of sodium hydroxide solution there was 

a color change observed. 

 

 

V. RESULTS 

Table 1: Yield of Keratin from Chicken Feathers. 

 

 

 

 

 

 

 

Table 2: Protein (biuret) testing of the keratin produced from 

chicken feathers. 

 

 

 

 

 

Table 3: Protein (biuret) testing of the keratin fortified hair 

cream and the commercially produced hair cream. 

 

 

 

 

 

 

 

  Table 4: Protein content of the keratin-fortified hair cream. 

 

 

 

 

 

VI. DISCUSSION 

The result of the percentage yield of keratin produced from the 

chicken feathers and presented in table 1 revealed that the 

percentage yield of the keratin produced was 61.4% which 

means that keratin makes up about 61.4% of the chicken 

feathers. 

Gupta et al., (2012) reported that feathers are bio-resources with 

high protein content of upto 75%. The slight discrepancy in 

results obtained in this study may be attributed to the fact that 

different feather samples were used. The keratin from the 

chicken feather (Table 2.), and the hair cream fortified with the 

produced keratin tested positive for protein, (Table 3.) The 

protein content of the hair cream fortified with keratin was 

2.8%. This however is low compared to the percentage yield of 

the keratin protein from the feathers. This could be attributed to 

the antinutritional agents in the hair cream.Currently there is an 

increasing interest in the development of products that are 

environmentally friendly, obtained from renewable resources. 

The main renewable materials are obtained from 

polysaccharides, lipids and protein. (Gupta et al., 2012).  
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VII. CONCLUSION 

This work has shown that keratin (an animal protein) is present 

in chicken feathers and can be extracted using solvents such as 

the combination of sodium metabisulphate urea and sodium 

dodecyl sulphate. The produced keratin can be used in the 

production of hair cream with the potential of promoting hair 

growth.  

 

VIII. RECOMMENDATIONS 

1. Chicken feathers could be utilized in the extraction of keratin 

for the production of body care products such as hair cream to 

generate wealth from waste. 

2. The Government should support such researches geared 

towards converting wastes to wealth.  
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