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  Abstract--Biomaterial substances are widely used in the biological system. Different physical, chemical 

and natural methods are used to biomaterials are synthesized. In This present work focused on Biomaterials was 

selected from different two rare species of chicken (Black Sumatra and Gallus Domesticus) bone. Thermal 

calcinations method used to the natural Hydroxyapatite (HAP) was isolated from the Black Sumatra and Gallus 

Domesticus chicken bones. The isolated Hydroxyapatite (HAP) has been characterized using X-Ray Diffraction 

analysis (XRD), Fourier Transformed Infrared (FTIR), Scanning Electron microscope (SEM).After characterization 

this material is applicable for Bone cement, Bone implantation, Bone stabilization, Bone injury. 

  Key words-- Black Sumatra and Gallus Domesticus, Scanning Electron microscope (SEM), Fourier 

Transformed Infrared (FTIR). 

I. INTRODUCTION 

  Natural synthesized biomaterials are widely used in medicinal field [1]. Different types of physical 

chemical methods are used to the materials are synthesized [2, 3]. Nowadays natural biocompatible techniques are 

applied particularly in orthopedic application areas [4,5]. Basically natural human bone contains 70% inorganic 

materials, mineral 20% and organic material 10% water [6]. This organic material contains Hydroxyapatite (HAP) 

and Calcium Phosphate in many forms [7]. Here mainly Hydroxyapatite (HAP) in vital role in bio compatible, drug 

delivery, orthopedics, dentistry, bone tissue engineering.HAP was mainly present in the bones [8, 9].  

  HAP was synthesis from thermal calcinations method and hydrothermal method [10]. In our research work 

is carry on natural Hydroxyapatite (HAP) was isolated from the very rare and different chicken species [11]. One is 

Black Sumatra this chicken country of origin was Indonesia and another was in Gallus Domesticus this chicken 

found in India[12].These two chicken species bones contain so many biological and Therapeutic applications in the 

growth of modern research era[13]. Our research work is mainly focused on these chicken bones waste was further 

used and recycles [14]. It is applied in sustainable development for cheap and low cost [15]. 

  The present study focus on Black Sumatra and Gallus Domesticus chicken bones are collected and natural 

Hydroxyapatite (HAP) was isolated. Further the bones are characterization studied and applied in orthopedic. 
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II. MATERIAL AND METHODS 

 Bone sample collection 

 Black Sumatra and Gallus Domesticus these two rare species of chicken are obtained from Thootukudi 

district. 

Flesh removal 

  First Black Sumatra and Gallus Domesticus chicken bone flesh and meat will remove. (NaOH-0.5N-48 

hours) Solution used to the bone and flesh are removed. NaOH remove oil content from chicken bone without any 

corrosion. Black Sumatra and Gallus Domesticus need 48 hour to remove flesh because of muscle hardness. 

Buried method 

  It is an effective method used to chicken bones is removed within six to seven days. In this technique the 

bone contain organic materials and bone marrows cartilage of the bone corner then microorganisms everything 

decomposed easily. 

Extraction of HPA 

  Flesh removal method used to the chicken bones contain moistures are washed and bones are cut into small 

pieces. Muffle furnace used the (150g+150g chicken bone) at different temperature 200 ◦C to 1000 ◦C heated within 

20 hours. Every 100° C cooling needed. And constant heating rate is 10°C/min in the muffle furnace. And record the 

changes. Normally chicken bones are colour changes in 200° C in black colour. But Black Sumatra and Gallus 

Domesticus chicken bones are heated 1000° C.This bones are look like tube and brittle nature material and its pure 

white. No colour changes are variations in these bone material. That indicates the complete calcination of 

biomaterials due to the annealing process. 

Grinding Process 

  The ball milling and mortar and pestle used to the chicken bone final products got fine powder and 

eventually perform the characterization process such as X-ray Powder Diffraction (XRD), Fourier transform infrared 

(FTIR),Scanning Electron Microscope ( SEM) for both Black Sumatra and Gallus Domesticus bone samples. 

III. CHARACTERIZATION STUDY 

X-ray Powder Diffraction (XRD) 

  The Black Sumatra and Gallus Domesticus bone samples were characterized by X-ray powder diffraction 

(XRD) [Philips X 'Pert MPD] at 40 kV and 40 mA. The angular range was set at 5 ° to 75 ° at steps of 0.05 ° and 

counting time was 3 seconds per step. 

FTIR analysis  

 Fourier transform infrared (Bruker, Alpha T, Germany) was used to identify the characteristic functional 

groups in the extract. It provides the information about the structure of a molecule could frequently be obtained from 

its absorption spectrum. Dried powder of Black Sumatra and Gallus Domesticus bone samples were subjected to 

FT-IR instrumental analysis. The dried powder of bone sample (150g) was mixed with 100 mg of KBr to prepare 

translucent sample pellets. The pellet discs were evaluated by KBr pellet mode of FTIR spectroscopy. 
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SEM 

 The samples were analyzed by Scanning Electron Microscope (SEM, model JSM-7000F, JEOL Ltd.). SEM 

was linked to an EDS/INCA 350 (Energy dispersive X-ray analyzer, Oxford Instruments Ltd.). Samples were not 

coated with a conductive layer. Analysis was done at low accelerating voltage. 

 

Fig 1: Block diagram of methodology 

IV. RESULTS 

Bone sample collection 

 

Fig 2: Chicken bones collected from Black Sumatra and Gallus Domesticus 

Flesh removal 

 

Fig 3: Pure Bone without the Flesh 
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Extraction of Hydroxyapatite (HAP) 

 

Fig 4: Calcined in a muffle furnace at different temperatures (200, 400, 600, 1000° C) 

Grinding Process 

 

Fig 5: Black Sumatra and Gallus Domesticus Bone powder 

V. CHARACTERIZATION STUDY 

X-ray Powder Diffraction (XRD) 

 

Fig 6: The XRD pattern of  Black Sumatra and Gallus Domesticus Bone broad reflection seen at 2 theta =32.23 and 

32.41 shows natural Hydroxyapatite (HAP)  was present in the chicken bone sample. 
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FTIR analysis  

 

Fig 7: FTIR spectrum of Black Sumatra and Gallus DomesticusBone 

Table 1: Characteristic peaks in FTIR spectrum of Black Sumatra chicken Bone 

Peak values Frequency, cm--1 Bond Functional groups 

3570 C-H Aliphatic 

3641 O-H Oxygen  

2883 N-H Nitrogen 

2077 C-N Carbonyl 

1460 C-C Carbonyl 

1000 C-O Carbonyl 

470 Ring Mono 

 

Table 2: Characteristic peaks in FTIR spectrum of Gallus Domesticus chicken Bone 

Peak values Frequency, cm--1 Bond Functional groups 

3568 O-H Oxygen 

2883 C-H Aliphatic 

2142 C-C Carbonyl 

2077 C-N Carbonyl 

1460 C-C Carbonyl 

750 C-O Carbonyl 

472 Ring Mono 
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Scanning Electron Microscope (SEM) analysis 

 

Fig 8:Microstructure (20 µm, 10µm, 3µm, 2 µm) of Black Sumatra and Gallus Domesticus bone sample in SEM 

analysis. 

VI. CONCLUSION 

  Black Sumatra and Gallus Domesticus chicken bone samples are collected and natural Hydroxyapatite 

(HAP) was isolated Thermal calcination method. Buried technique used to unwanted flesh waste is washed in the 

samples. Muffle furnace used to HAP was isolated different temperature. Then grinding method ball milling used to 

final product got fine powder. The characterization analysis of Black Sumatra and Gallus Domesticus chicken bones 

are comparative analysis in XRD, FTIR and SEM. The XRD broad reflection seen at (2Theta= 32.41) shows natural 

Hydroxyapatite (HAP) was present in Gallus Domesticus. FTIR analysis also shows that Gallus Domesticus peaks 

value frequency (2142cm-1-C-C-Carboxyl groups) are mostly present in the bone sample. 

  The SEM analysis shows that the microstructure of Gallus Domesticus contain (20 µm-width7.0mm) high 

dense due to presence of organic substances natural Hydroxyapatite (HAP) associated with chicken bone sample 

numerous pores and few small inter granular or intra granular pores agglutinating and present in the spherical shape 

in the Gallus Domesticus bone. The characterization analysis of Black Sumatra and Gallus Domesticus these two 

chicken compared Gallus Domesticus contain more natural Hydroxyapatite (HAP)  and further analysis for bone 

cement and  orthopedic application. 

Future work 

  Next step on words in this research work will carry on orthopedic nanocomposites biomaterial synthesis 

and applied in medicinal and therapeutic fields. 
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