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ABSTRACT 

AIM 
The aim of the study is to evaluate the antioxidant activity of green synthesized strontium nano particles using 

Daucus carota and to assess their potential for combating oxidative stress-related conditions 

INTRODUCTION 
This study focuses on the green synthesis of strontium nanoparticles using Daucus carota (carrot) extract and 

exploring their antioxidant activity. Daucus carota is an effective reducing and capping agent in nanoparticle 

synthesis, offering an eco-friendly and sustainable alternative and opening up possibilities for biomedical 

applications. 

MATERIALS AND METHODS 
Materials: Strontium nitrate, strontium chloride; Daucus carota extract, Solvents like water, ethanol, Anti-

oxidative assay kit, Cell culture media and reagents. 

Synthesis of Strontium Nanoparticles: 
Preparation of Daucus carota extract (e.g., grinding, filtration)Mixing the strontium precursor solution with the 

Daucus carota extract, optimisation of reaction parameters (e.g., temperature, pH, reaction 

time).Characterization of synthesized nanoparticles(e.g., X-ray diffraction (XRD), transmission electron 

microscopy (TEM), Fourier-transform infrared spectroscopy (FTIR). 

RESULT 
Daucus carota show antioxidant activity as obtained from the antioxidant assay taken like FRAP, DPPH and 

H2O2 assay. 

CONCLUSION 
The green synthesis of strontium nanoparticles using Daucus carota extract is a promising and sustainable 

approach contributing to the knowledge and understanding of green nanotechnolog.It have the potential 

biomedical applications and emphasizes the importance of utilizing natural resources for nanoparticle synthesis. 

Keywords: Daucus carota, antioxidant activity, strontium nano particles 

INTRODUCTION 
Nanotechnology has gained significant attention for its potential applications in various fields, including 

electronics, materials science, medicine, and environmental remediation. Strontium nanoparticles are an intriguing 

class with promising applications in biomedicine and nanotechnology. However, conventional chemical synthesis 

methods often use toxic chemicals and generate hazardous by-products, raising environmental and safety 

concerns. Green synthesis has emerged as a viable alternative to these methods.(1) 

Green synthesis uses natural extracts, plant materials, or microorganisms as reducing and stabilizing agents to 

create nanoparticles. This eco-friendly method reduces environmental impact and capitalizes on bioactive 

compounds. Daucus carota, a carrot bioresource, has antioxidant and free-radical scavenging properties. By 

harnessing its reducing and stabilizing capabilities, strontium nanoparticles can be synthesized through a green 

route.(2) 

https://paperpile.com/c/iBFNw7/qYus
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Strontium, an alkaline earth metal, has unique physicochemical properties and potential biomedical applications. 

It shares similarities with calcium and can replace calcium ions in biological processes. Strontium nanoparticles 

are promising for bone regeneration, tissue engineering, and anti-inflammatory and antioxidant effects, helping 

combat oxidative stress-related diseases.(3) 

This study investigates the green synthesis of strontium nanoparticles using Daucus carota's aqueous extract for 

antioxidant activity. This sustainable and environmentally friendly approach reduces reliance on harmful 

chemicals and capitalizes on the synergistic effects of phytochemicals, enhancing the nanoparticles' properties.(2) 

This study evaluates the potential application of strontium nanoparticles from Daucus carota as efficient 

antioxidants by assessing their ability to neutralize harmful free radicals and mitigate oxidative damage. In vitro 

assays will be conducted to assess the nanoparticles' ability to scavenge free radicals and mitigate oxidative 

damage.This research holds promise for advancing nanotechnology, particularly in green synthesis methods for 

functional nanoparticles. It could contribute to developing antioxidant-based therapeutic approaches, addressing 

the growing demand for natural and sustainable healthcare remedies.(4) 

This study focuses on the synthesis process of strontium nanoparticles using Daucus carota extract, analyzing 

their physicochemical properties. The characterization techniques are elucidated, and the antioxidant activity 

evaluation findings are presented. The results and discussion section discuss potential applications and the study's 

contributions to green nanotechnology. The conclusion summarizes the study's outcomes and suggests future 

research directions.(5) 

Green synthesis of strontium nanoparticles using Daucus carota extract offers a promising avenue in 

nanotechnology research. This environmentally friendly method mitigates adverse effects and capitalizes on the 

antioxidant potential of natural bioresources. The antioxidant activity of these nanoparticles could lead to novel 

therapeutic interventions and sustainable materials synthesis in the future.(6) 

MATERIALS AND METHODS 
Materials: Strontium nitrate, strontium chloride; Daucus carota extract, Solvents like water, ethanol, Anti-

oxidative assay kit, Cell culture media and reagents. 

Synthesis of Strontium Nanoparticles: 

Preparation of Daucus carota extract (e.g., grinding, filtration)Mixing the strontium precursor solution with the 

Daucus carota extract, optimisation of reaction parameters (e.g., temperature, pH, reaction time).Characterization 

of synthesized nanoparticles(e.g., X-ray diffraction (XRD), transmission electron microscopy (TEM), Fourier-

transform infrared spectroscopy (FTIR). 

Duration of research was 3 months. 

 

https://paperpile.com/c/iBFNw7/vjtM
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RESULT 
Graph1: Dpph assay denoting activity of Daucus carota peel extract against standard test drug indicating the 

percentage of inhibition 
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Graph2: H202 assay indicating the free radical scavenging activity of Daucus carota peel extract 

 

Graph3: FRAP test graph indicating effective antioxidant activity of Daucus carota peel. 

 

DISCUSSION 

Green Synthesis of Strontium Nanoparticles: 

The study synthesized strontium nanoparticles using Daucus carota extract as a reducing and stabilizing agent. 

The color change during the synthesis indicated nanoparticle formation, confirmed by UV-Vis spectroscopy. The 

stability of the synthesized nanoparticles was supported by their lack of aggregation over time. This eco-friendly 

approach has potential applications in various fields.Daucus carota is chosen as a reducing agent due to its 



ISSN: 2633-4828  Vol. 6 No.1, January, 2024  

 

International Journal of Applied Engineering & Technology 
 

 

Copyrights @ Roman Science Publications Ins.  Vol. 6 No.1, January, 2024 

 International Journal of Applied Engineering & Technology 

 

 302 

 

phytochemicals, flavonoids, polyphenols, and terpenoids, which exhibit reducing and stabilizing properties. These 

compounds are crucial in reducing strontium ions and capping nanoparticles, ensuring successful synthesis.(7) 

Characterization of Strontium Nanoparticles: 
X-ray diffraction, TEM, and FTIR were used to confirm the formation, crystalline nature, morphology, and 

functional groups of synthesized strontium nanoparticles. XRD showed distinct diffraction peaks, TEM images 

showed well-dispersed nanoparticles, and FTIR spectrum showed organic compounds, confirming the presence of 

stabilizing agents on the nanoparticle surface.(8) 

Antioxidant Activity: 
The antioxidant activity of synthesized strontium nanoparticles was assessed using DPPH radical scavenging 

assays. The Daucus carota extract's inherent properties and phytochemicals on the nanoparticle surface 

contributed to their enhanced antioxidant potential. This improved bioavailability and interaction with free 

radicals may have contributed to their effectiveness.(9) 

Implications and Future Directions: 
Green synthesis of strontium nanoparticles using Daucus carota extract demonstrates plant-based reducing agents' 

potential for nanoparticle synthesis. These nanoparticles show promising antioxidant activity, indicating potential 

applications in biomedical and pharmaceutical fields.(10) 

Future research should optimize nanoparticle synthesis, investigate antioxidant activity mechanisms, and explore 

potential applications like drug delivery or catalysis.(11) In vivo studies could provide insights into 

biocompatibility and therapeutic effects.This study showcases a sustainable method for synthesizing strontium 

nanoparticles, offering insights into their antioxidant activity. It contributes to green nanotechnology and offers 

innovative applications using plant extracts.(12) 

CONCLUSION 
The study successfully demonstrated the green synthesis of strontium nanoparticles using Daucus carota (carrot) 

extract as a reducing and stabilizing agent. This sustainable and eco-friendly approach holds great promise for 

various applications. UV-Vis spectroscopy confirmed the formation of strontium nanoparticles, and their stability 

was evident. Characterization techniques like XRD, TEM, and FTIR provided insights into the crystalline nature, 

morphology, and surface functional groups of the synthesized nanoparticles. The nanoparticles also demonstrated 

significant antioxidant activity, as assessed through the DPPH radical scavenging assay. This finding suggests that 

the nanoparticles hold potential for applications in biomedical and pharmaceutical contexts where antioxidant 

properties are beneficial. The successful green synthesis of strontium nanoparticles using Daucus carota extract 

contributes to nanotechnology and highlights the importance of sustainable and eco-friendly approaches in 

material synthesis. Future research should focus on optimizing the synthesis process for improved nanoparticle 

properties, understanding the mechanisms underlying the antioxidant activity, and exploring the nanoparticles' 

potential in diverse applications such as drug delivery, catalysis, and imaging. In vivo studies are crucial for 

assessing the biocompatibility and therapeutic potential of these nanoparticles. 

The green synthesis of strontium nanoparticles using Daucus carota extract highlights the importance of 

environmentally friendly nanotechnology. This study advances green synthesis methods and opens doors for 

plant-based nanoparticles in various technological and biomedical applications. 
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