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ABSTRACT
This study presents the extraction and characterization of keratin nanoparticle from goat hoof
and chicken feather. Chicken feathers (CF) and goat hooves (GH) were collected respectively
from Sabon Gari market and Kusfa both in Zaria, Kaduna State, Nigeria. They were first washed
with detergent and distilled water. CF and GH were degreased in diethyl ether, washed in warm
distilled water and ground to 0.5 mm using mechanical grinder. Sodium sulphide was used to
extract keratin from the feather and hooves at pH 3.5 and 5.5. The chicken feather keratin
extracted at pH 3.5 (KCF3.5) and 5.5 (KCF5.5) showed percentage yield of 65.84 and 61.11%
respectively while keratin obtained from goat hoof at pH 3.5 (KGH3.5) and 5.5 (KGH5.5) were
70.00 and 62.32% respectively. Ground samples, extracted KRT and commercial keratin (CK)
were characterised using Fourier transform infrared (FTIR) spectroscopy. Ground CF showed
absorption peaks at 3261, 2922, 1625, 1520 and 1237 cm-1which correspond to Amide A, CH3
stretch, Amide I, Amide II and Amide III respectively. Also absorption peaks were observed in
ground GH at 3276, 2926, 1625, 1446 and 1237 cm-1 which correspond to Amide A, CH3 stretch,
Amide I, Amide II and Amide III respectively. KGH3.5, KGH5.5, KCF3.5 and KCF5.5 showed
vibration bands around 3280 to 3261, 2963 to 2922, 1643 to 1628, 1561 to 1512, 1390 to 1230
and 1051 to 1021 cm-1 which correspond to Amide A, CH3 stretching, Amide I, Amide II, Amide
III and symmetric S-O stretch respectively. CK showed transmission band at 3276, 2959, 1628,
1524 and 1230 cm-1 which corresponds to Amide A, Amide I, Amide II and Amide III
respectively. Therefore this research was focused on the conversion of feathers and hooves waste
to obtain bio-products that added value to the wastes thereby providing not only inexpensive and
renewable raw material but also play a key role in the mitigation of environmental pollution.
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INTRODUCTION
Keratins are fibrous proteins that are present in wool, hair, feathers, finger nails, animal claws
hooves and horns [1]. Very large amount of feathers and hooves discharged from abattoirs and
poultry industries annually is on the increase and only a few is utilized as packing materials,
embellishment as well as forage. In our day-to-day life, chicken feathers constitute large amount
of waste byproduct of poultry industry totaling more than 4million tons annually worldwide [2].
Animal sources by-products (hooves, horns, bones and feathers) are presently used for different
purposes such as fertilizers, livestock feed, cosmetics and pet food, etc [3]. Every year an
enormous quantity of keratins in form of hairs, feathers, horns and hooves are wasted [4].
Feathers and hooves pose significant threat to life and environment because their disposal is
largely by incineration or by landfilling. Disposal of feathers and hooves in landfills leads to the
release of landfill leachetes which can contaminate ground water causing diseases, issues of
odours emerging due to decomposition of substances in the biomass, as well as greenhouse gases
such as methane and carbon dioxide and also results in discarding valuable raw material which is
made up of more than 90% proteins. Also, this keratin bound feathers and hooves contain 5%
and 1% sulphur of hard and soft keratin respectively, and thus their incineration produces
environmental pollutants. Therefore this research work was focused on utilizing feathers and
hooves to obtain valuable biopolymer and also to recycle animal wastes.
MATERIALS AND METHOD
Collection, Pretreatment and Extraction of Keratin from Chicken Feather and Goat Hoof
Chicken feathers were collected at Sabon Gari market, Zaria located between 1106124N and
longitude 7043141E while goat hooves were collected at Kusfa, Zaria located between latitude
1103112N and longitude 704214E. The feathers and hooves were both washed separately with
distilled water and dried in an oven at 40 oC for 72 hours. Then the feathers and hooves were
soaked in detergent for two hours. After washing with distilled water they were soaked in diethyl
ether and left overnight. The feathers and hooves were then further washed in hot water at 100 oC
and sun dried at approximately 48 hours. The dried feathers and hooves were chopped into small
pieces in a mechanical grinder and stored separately in sealed bags [5].
The feathers and hooves were dissolved by mixing 25 g of both the chopped feathers and hooves
into sodium sulphide (0.5M in 1L) [5, 6] separately. Each of the solution was heated at 50 oC
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using a mechanical stirrer. Each of the mixture was filtered twice using whatman filter paper and
centrifuged at 10,000 rpm using centrifuge for 15 minutes to remove supernatant from
undissolved materials.
Purification of Protein
The pH of each of the solution was adjusted to 3.5 by adding NaOH to precipitate the protein
using JENWAY Model 350 pH meter (England) [5]. The keratin proteins obtained were
subjected to centrifugation at 10,000 rpm for 10 minutes. Each was then washed using distilled
water and freeze dried to obtain particles for further analysis and characterization [7].
Characterisation
The microstructure of the both the chopped feathers and hooves and their different keratin extract
were analyzed using Cary 630 FTIR instrument (aligen technologies, USA). The spectra were
analyzed using the program FTIR spectrum software (this helped to check changes in chemical
composition of polypeptide) [8].
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Figure 1: Schematic diagram of chicken
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featherkeratin.
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Figure 2: Schematic diagram of goat hoof keratin.

http://www.unn.edu.ng/nigerian-research-journal-of-chemical-sciences/

148

Adamu Mujitaba Muhammad, Omoniyi Kehinde Israel and Idris Sulaiman Ola: Extraction and
Characterisation of Keratin Obtained from Goat Hoof and Chicken Feather

RESULTS AND DISCUSSION
Characterization

Figure 3: Fourier transform infrared (FTIR)
analysis of ground goat hoof (GH).

Figure 5: Fourier transform infrared (FTIR)
analysis of KGH3.5.

Figure 7: Fourier transforminfrared (FTIR)
analysis of KCF3.5.

Figure 4: Fourier transform infrared (FTIR)
analysis of ground chicken feather (CF).

Figure 6: Fourier transform infrared (FTIR)
analysis of KGH5.5.

Figure 8: Fourier transform infrared (FTIR)
analysis of KCF5.5.
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Figure 9: Fourier transforms infrared (FTIR) analysis of CK.

Percentage Yield of Keratin Extract
The percentage yield of KCF3.5 and KCF5.5 are 65.84% and 61.11% respectively. KGH3.5 and
KGH5.5 yielded a percentage of 70% and 62.32% respectively. This shows that there is variation
in the quantity of keratin obtained at iso-electric precipitates.
CHARACTERISATION
Figures 3 to 9 have absorption peaks at 3276, 3261, 3280, 3272, 3280, 3261 and 3276 cm-1
respectively which can be ascribed to N-H stretch (Amide A). Ground GH, ground CF, KGH3.5,
KGH5.5, KCF3.5, KCF5.5 and CK show vibration bands at 2926, 2922, 2922, 2922, 2959, 2963
and 2959 cm-1 respectively which is ascribed to CH3 stretch. The transmission bands at 1625,
1625, 1640, 1628, 1640, 1643 and 1628 cm-1 present in figures 3 to 9 respectively are attributed C=O- (Amide I) [9,10]. The absorption bands at 1520, 1520, 1543, 1513, 1528,1561 and 1524
cm-1 in figures 3 to 9 respectively is attributed to C-H stretching and N-H bending (Amide II)
[11]. C-N stretching and N-H bending which corresponds to Amide III were ascribed to vibration
bands at 1237, 1237, 1237, 1230, 1233, 1390 and 1230 cm-1present in figures 3 to 9 respectively
[12].
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CONCLUSION
Sodium Sulphide (Na2S) showed an excellent ability for the extraction of keratin from GH and
CF which is not only used for the recovery of high value fibrous protein but it is highly efficient
for treatment of waste poultry and abattoir products. Goat hoof keratin produced higher
percentage yield than the corresponding chicken feather keratin at different pH.
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