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INTRODUCTION: 

Few of the sectors that give the creation of sensitive and specific 

biosensors a high priority include healthcare, environmental 

monitoring, and food safety. Biosensors provide an appealing 

technique to examine the content of a biological sample since 

they directly convert a biological event to an electrical signal. 

(1) For the detection and measurement of biomolecules in a 

variety of domains, such as healthcare, environmental 

monitoring, and food safety, biosensors have become highly 

effective tools. Accurate and dependable detection depends on 

the creation of biosensors with high sensitivity, selectivity, and 

stability. 

Abstract  

INTRODUCTION: A critical area of research in areas including healthcare, environmental monitoring, and food safety 
is the creation of sensitive and selective biosensors. Numerous advantages, in particular high sensitivity, rapid 
response, and simplicity of miniaturization, are associated with electrochemical biosensors. Recently, nanomaterial-
based composites have received a lot of interest for enhancing the performance of  biosensors. One such substance 
is Ag@Co3(PO4)2 – C3N4, which combines the unique properties of graphitic carbon nitride, cobalt phosphate, and 
silver nanoparticles (AgNPs). 
AIM: The aim of this study is to prepare the Ag@Co3(PO4)2 – C3N4  nanocomposite and immobilize bovine serum 
albumin (BSA) on its surface for the development of a biosensor.  The synthesized composite will be assessed for 
its potential use in the sensitive and specific detection of particular infections, contaminants, or biomarkers. 
MATERIALS AND METHODS: Synthesis of  Ag@Co3(PO4)2 – C3N4 Nanocomposite: The Ag@Co3(PO4)2 – C3N4 
nanocomposite is synthesized through a suitable method, such as a one-pot hydrothermal or co-precipitation 
process. The Ag nanoparticles are incorporated into the Co3(PO4)2 matrix, which is further combined with C₃N₄  to 
form the final nanocomposite. 
RESULTS: Ag compound is highly sensitive, highly compatible, high in strength, and also highly selective. The 
composite material demonstrates positive results even at low concentrations of BSA, indicating its effectiveness for 
detecting and quantifying BSA in various samples. 
CONCLUSION: The research on Ag@Co3(PO4)2 – C3N4 biosensors for BSA detection provides a foundation for 
potential forensic applications in various areas of analysis and investigation 
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Bovine serum albumin, a widely used model protein, serves as 

an important target analyte in biosensing studies. Its detection 

and quantification are of great significance in various 

applications, including clinical diagnostics, pharmaceutical 

research, and bioprocessing. Therefore, the development of a 

sensitive and reliable biosensor for BSA detection is highly 

desirable(2) 

 g-C₃N₄ can be used as a support material for enzymes in 

biosensors. Its high surface area and good biocompatibility 

make it an ideal platform for enzyme immobilization.(3,4) The 

negatively charged surface of g-C₃N₄ can interact with positively 

charged DNA, facilitating its immobilization and providing a 

stable and biocompatible matrix.The bandgap of semiconductor 

g-C3N4 is typically between 2.7 and 2.9 electron volts (eV). 

This qualifies it for a range of optoelectronic and electrical 

applications.As a result of its outstanding thermal and chemical 

stability, it may be used in high-temperature applications and is 

corrosion-resistant.(5) 

Co₃(PO₄)₂ nanoparticles have been investigated for drug 

delivery applications. The porous structure and high surface area 

of Co₃(PO₄)₂allow for efficient drug loading and controlled 

release.Co₃(PO₄)₂based drug delivery systems can enhance the 

stability, bioavailability, and targeted delivery of therapeutic 

agents.(6,7) 

Ag nanoparticles can serve as excellent electrode materials in 

electrochemical biosensors. They provide a large surface area 

for biomolecule immobilization and facilitate efficient electron 

transfer, leading to enhanced sensitivity and lower detection 

limits(8).BSA biosensors find applications in various 

biomedical research and diagnostic fields. They can be used to 

detect BSA as a biomarker for specific diseases or conditions(9). 

Additionally, BSA biosensors can aid in studying protein-

protein interactions, assessing drug-protein binding, and 

monitoring protein adsorption on biomaterial surfaces. 

The aim of the study is to analyze the biosensing activity of the 

fabricated compound using bovine serum albumin assay. 

 

MATERIALS AND METHOD 

The prevailing approach to synthesizing g-C3N4 involves a 

straightforward method known as direct thermal polymerization. 

In this process, a specific precursor material is placed inside 

either a ceramic crucible or a quartz boat. Subsequently, the 

setup is subjected to high temperatures, typically ranging around 

500 °C. To ensure the success of the reaction, this heating step 

is carried out under an inert atmosphere (such as nitrogen or 

argon) or in a vacuum furnace. As a result of this controlled 

heating, the precursor material undergoes polymerization and 

condensation, leading to the formation of g-C3N4. 

In an appropriate reaction vessel, combine the silver precursor 

(for example, silver nitrate, AgNO3), NABH4 as the reducing 

agent, and a stabilizing agent (such as a surfactant or polymer) 

to prevent the nanoparticles from clustering together. 

Thoroughly blend these constituents in the reaction vessel to 

achieve a consistent and even distribution. 

Prepare a cobalt precursor solution by dissolving a cobalt salt, 

like cobalt nitrate, in water or a suitable solvent. Simultaneously, 

prepare a phosphate solution by dissolving a phosphate salt, such 

as sodium phosphate, in water or a compatible solvent. Combine 

the cobalt precursor solution and the phosphate solution in a 

sealed reaction vessel. Then, raise the temperature of the 

reaction vessel to a specific degree (180 °C) and maintain it at 

this level for 16 hours to facilitate the reaction and the 

subsequent formation of cobalt phosphate. Once the 

hydrothermal reaction is complete, cool down the reaction 

vessel and collect the resulting cobalt phosphate precipitate. To 

eliminate any impurities, cleanse the precipitate using an ethanol 

solvent, and then employ filtration methods to dry it. Finally, 

subject the dried cobalt phosphate to a temperature of 150 °C for 

12 hours to complete the process. 

Then we add the reduced Ag nanoparticles to the above-

mentioned materials using ultrasonication for 3 hours, followed 

by filtration and drying for 3 hours at 90 °C 

 

RESULT: 

 
Fig1: XRD OF Ag@Co3(PO4)2 

 

The XRD shows highest peak at 15° 
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Fig2 : EDS analysis 

The EDS shows the presence elements that has been formulated  

 

 
 

Table1: Elemental composition of C,N,O,P,Co 

 

 

 
 

Fig3: BSA concentration 
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In the lowest the compound shows biosensing activity 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig4 :  SEM of  Cobalt Phosphate 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig5 : SEM of Ag@Co3(PO4)2 – C3N4 

 

DISCUSSION  

Ag@Co₃(PO₄)₂–g-C₃N₄was synthesis by simple cost effective 

and environment friendly method.It was characterized by X ray 

diffraction study, SEM, EDS,elemental composition. 

Form the XRD the material composed by amorphous and crystal 

in nature and the corresponding diffraction planes confirms the 

Ag, graphic carbon and Cobalt phosphate 

The surface morphology was explained by SEM  images . Cobalt 

phosphate looks like flower like structure and high crystallinity  

the flower composed  by small sheets attached together,self 

assembled to the structure  

Further it is confirmed by EDX Analysis, the material 

Composed by Co,P,O,C,N the absence of Ag due to low 

concentration. 

 Optimized material used for BSA molecule The result show 

even in the lower concentration on the material is capable to 

sense the BSA molecule  

 The use of cobalt phosphate nanostructures as a peroxidase 

mimic for colorimetric detection of glucose. The cobalt 

phosphate nanostructures exhibit high catalytic activity and can 

be used for sensitive glucose detection.(10) 

Cobalt phosphate nanosheet-based electrochemical biosensor 

for the ultrasensitive detection of carcinoembryonic antigen 

(CEA). The cobalt phosphate nanosheets provide a large surface 
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area for CEA capture and exhibit excellent electrochemical 

properties, enabling sensitive and selective CEA detection.(11) 

This review article provides an overview of cobalt phosphate 

nanomaterials for electrochemical biosensing applications. It 

discusses the synthesis methods, properties, and various 

biosensing strategies utilizing cobalt phosphate 

nanomaterials.(12) 

These references highlight the potential of cobalt phosphate in 

biosensing applications, particularly in enzymatic and 

electrochemical sensing. They showcase its use for the detection 

of glucose, carcinoembryonic antigen (CEA), and other 

biomarkers. Further research and development are needed to 

explore the full range of applications and optimize the 

performance of cobalt phosphate-based biosensors. 

Further research can focus on investigating the effect of different 

ratios of Ag@Co₃(PO₄)₂ nanoparticles and g-C₃N₄ nanosheets, 

as well as exploring alternative synthesis methods to enhance the 

performance of the nanocomposites , this research focused on 

BSA as the target protein, the biosensing platform can be 

expanded to detect other proteins of interest. 

 

CONCLUSION  

The fabrication of Ag@Co₃(PO₄)₂–g-C₃N₄ composite for the 

biosensing of bovine serum albumin (BSA) holds promise as a 

sensitive detection platform. The composite material 

demonstrates positive results even at low concentrations of 

BSA, indicating its effectiveness for detecting and quantifying 

BSA in various samples. Nevertheless, the research on 

Ag@Co₃(PO₄)₂–g-C₃N₄ biosensor for BSA detection provides a 

foundation for potential forensic applications in various areas of 

analysis and investigation. 
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