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ABSTRACT 

 A raw and eco-friendly method is introduced for the synthesis of zirconium nanoparticles using liquid extracts of 

dragon fruit extraction as a trimming and capping agent. To study the purity of the structure phase, morphology and 

size using various analytical methods such as uv-vis, ftir, sem xrd. the concentration of green ZrO NPS was confirmed 

by measuring the UV-vis spectrum of a colloidal solution with a high absorption rate of 277.8 and 348.0 nm. FTIR 

analysis shows that active groups (-oH, -cooH and c = o) can include the reduction and stabilization of biosynthesized 

zirconium nanoparticle, SEM analysis confirmed the presence of metal particles, xrd display plane shows surface 

Cubic structure (fcc) high levels of zirconium nanoparticles. Due to the size of the nano and the high purity, the ZrO 

NPS made of grass has shown anti-inflammatory activity in vitro. 
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INTRODUCTION 

Researchers focus on the investigation of atomic, molecular, and macromolecular objects for the purpose of 

understanding and deciphering aspects that are very different from micro-molecular biology. Nanoparticles, 

typically ranging in size from 1 to 100 nm, have properties that vary in size in size. with the decrease in the size of 

matter at the atomic level, their properties change. nanoparticles have different physicochemical, optical and 

biological properties that can be used appropriately in desirable applications [1]. nanoparticles find use such as drug 

delivery vehicles, genetics and growth and in vitro and in vivo cell labels. Nanoparticles are also being studied for 

the use of photodynamic therapy 12 and tumour hyperthermia therapy, for the purpose of clinical application [2]. 

plants are known to have various medicinal compounds that have been used since ancient times as a traditional 

medicine. Due to its large variety of plants have been regularly tested for a variety of applications in the field of 

medicine, agriculture, industry etc. Plants have been used as resources for the production of various nanoparticles. 

Recent plant reports regarding the production of nanoparticles are said to have benefits such as easy availability, 

safe handling and a wide range of biomolecules such as alkaloids, terpenoids, phenols, flavanoids, tannins, quinines 

etc. known to mediate compounds -nanoparticles [3]. more recently, ZrO NPS has received a lot of attention due to 

its beautiful biocompatilbity and its white colour, which makes it difficult to change aesthetics when compared to 

other metal oxide nanoparticles [4, 5]. We recently reported the biosynthesis of zirconium nanoparticles with tulle 

leaves that release their anti-inflammatory activities and zirconium nanoparticles from orange juice and peel extract 

and their antioxidant, an anti-inflammatory activity from our laboratory [6,7]. There is a growing interest in 
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medicinal plants in the biomedical field, due to the abundance of chemicals that show anti-inflammatory, antimicrobial, 

antiviral or anti-tumoral properties. Research into medicinal plants, vegetables and fruits has shown that nanotechnology 

can provide new solutions to quality control, product delivery, or support the natural functions of herbs. in this work, we 

present a green compound of zirconium nanoparticles with dragon fruit extract. From our result, it can be reported that 

zirconium nanoparticles synthesized can receive programs in drug use 

THINGS AND WAYS 

The Dragon's fruit was washed with sterile water and the outer cover of the fruit was removed and the flesh of the Dragon's 

flesh was washed with sterile water. Dragon fruit was cut into small pieces and 10g of Dragon fruit was ground using mud 

and pestle with finely ground water. The ad was filtered using a muscle tissue and then the Whatmann No.1 Zirconiumum 

nitrate (0.1M) filter paper was used as the first precursor to Zirconium nanoparticles. The mixture was incubated at 370C. 

The mixture was then filtered using wattmann filter paper.  

SCHEDULE OF ZIRCONIUM AND PARTICLES 

UV-Vis Spectra Analysis 

The ultraviolet (UV-Vis) spectrophotometer refers to the reflection of the optical mirror in the visible UV region. This 

means that it uses light at a near and visible distance (near UV and infrared infrared (NIR). Absorption from the visible 

spectrum directly affects the visible colour of the chemicals involved. In this electromagnetic spectrum, molecules undergo 

electron ultraviolet a visible spectrophotometer (UV-Vis) was obtained from Systronics. A small sample aliquot was taken 

for testing with UV-Vis spectrum analysis (200-800nm). 

Fourier Transform Infrared 

The dry powder of ZrO NPs is designed to analyze the presence of active groups that could lead to the formation of ZrO 

NPs using the Fourier transform infrared mirror (ATR schimadzu Japan). 

SEM Analysis of Zirconium Nanoparticles 

Electron Microscope (SEM) analysis is performed using a SEM machine (JEOL Model JSM - 6390LV). Sample films are 

prepared on a carbon-coated copper grid by setting a very small sample size on the grid. 

X-Ray Diffraction Analysis 

Determining the nature and size of synthesis of ZrO NPs X-ray diffraction (XRD) was performed using Bruker, D-8 

Advance, Germany, which operated at 40 kV and still 40mA Cu radiation -Ka.  

Anti-inflammatory activity of zirconium nanoparticles 

The test component and generic drug were diluted with a low amount of dimethyl formamide (DMF) and diluted with a 

phosphate buffer (0.2 M, pH 7.4). The final DMF filter for all solutions was less than 2.5%. The experimental solution            

(1 ml) containing various mixtures (100, 200, 300, 400 & 500 µg / ml of final volume) of the drug was mixed with 1 mL of 

1 mM albumin solution in phosphate buffer and placed in 27˚ ± 1˚ C in BOD incubator for 15 minutes. Denaturation is 

performed by keeping the reaction mixture at 60˚ ± 10˚ C in a water bath for 10 minutes. After cooling, the turbidity was 

rated at 660 nm (UV-Visible Spectrophotometer). Percentage inhibition of denaturation was calculated from control where 

no additional drug was administered. Each test was performed three times and a dose was taken. Diclofenac sodium was 

used as a common drug. 
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Percentage inhibition of protein denaturation was calculated using the following formula 

Percentage block = (Abs Control - Abs Sample) X 100 / Abs Control 

Results and discussion 

In the current project, we report the integration of ZrO NPs using Dragon fruit extract, which was used as a green reducing 

agent and stabilizer. The effectiveness of the combined ZrO NPs as an anti-inflammatory agent was studied. 

Transparent nanoparticles Spectra 0f Zirconium nanoparticles 

The concentration of green ZrO NP was confirmed by measuring the UV-Vis spectrum of colloidal solution with a high 

absorption rate of 277.8 and 348.0 nm; and high-volume expansion has shown that the particles are dispersed by mono as 

shown in Figure 1. UV - Visual spectroscopy is a simple and quick way to confirm the formation of zirconium 

nanoparticles. The combination of nano-particles with antibacterial and antifungal properties is of great interest in the 

development of new pharmaceutical products. Among the various types of prepared extracts, dragon fruit extracts show 

excellent anti-inflammatory activity. 

 
Figure 1: UV-Vis Spectra of ZrO NPs 

FTIR Spectra Zirconium nanoparticles 

FTIR spectroscopy was employed to identify functional groups responsible for the biosynthesis of zirconium nanoparticles. 

The FTIR demonstration of the combined zirconium nanoparticles is shown in Fig. 2. It can be seen that both FTIR 

diagrams showed a change in the following peaks: 3421-3432 (due to the extraction of OH of phenol or carboxylic acid), 

2934-2922 (due to the expansion of alkane CH), 1600-1623 and 1410-1426 (due to the C = C expansion of the alkene), 

1101-1025 (due to the C-OH expansion of carboxylic acid. In addition, the extraction of dragon fruit showed a height of 

1745cm-1 C = O corresponding to extending the carbonyl group but not to the zironium nanoparticle compound. This 

suggests that the carbonyl group of dragon fruit extraction is involved in the reduction of zirconium ions. FTIR analysis 

shows that the active groups (-OH, -COOH and C = O) may be involved in reducing the stability of biosynthesized 

zirconium nanoparticle. FT-IR analysis was used to identify functional groups of biomolecule present in fruit extracts: 

oids, anthocyanins, procyanidins and flavonoids [8]. 1012 c m-1 is said to be made of simple CO and secondary -OH 



4                                                                                                                                                                       Roopa S Belurkar & Mallikarjun S Yad 

 

Impact Factor(JCC) : 5.4593                                                                                                                                          NAAS Rating : 3.55 

indicating the presence of phytomolecules in the aqueous date extracted fruit [9] .These songs contain many active groups 

that may direct the reduction of Zr + to Zr0. 
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Figure 2: IR Colour for Extracting Dragon Fruit 

SEM of Zirconium nanoparticles 

SEM is shown in Figure. 3a-b was observed to analyze the structure and morphology of nanoparticles to provide further 

understanding of the characteristics of ZrO NPs obtained through proposed biogenic synthesis, the image showed the 

circular formation of synthetic nanoparticles. SEM analysis confirmed the presence of nano-sized metal particles. They 

were round and cubical and the particle diameter was 100 nm (dragon fruit extract). The SEM image showed the presence 

of used ZrO NPs. 
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Figure 3: PXRD Spectra of ZrNPs from Dragon Juice Extract 

XRD pattern of dried Zirconium nanoparticles assembled using a fruit dragon shown in Figure 4. Four separated mountains 

were seen at 25.55, 28.00 and 62.73 can be written on (111), (200), (220) and (311) display planes of the cubic structure 

(fcc) facing the surface of the ZrO NPs. 

 

Figure 4: PXRD to Extract the Fruit of the Dragon. 

In-Vitro Inflammatory Activity Testing Of Zirconium Nanoparticles From Dragon Fruit Extract By Protein 

Denaturation Inhibition Method 

Effect of New Chemical Business on Proteins (albumin) 

Protein denaturation is a process in which protein is lost to a higher education structure and a secondary structure through 

the use of external pressure or computing, such as solid acid or base, unmixed salt, organic solvent or heat. Many natural 

proteins lose their biological function when processed. Protein breakdown is a well-documented cause of inflammation. As 

part of an investigation into the anti-inflammatory mechanism, a new chemical ability to inhibit protein production was 

tested. It was effective in preventing heat-induced albumin denaturation. The percentage inhibition of protein denaturation 

of the compound was found to be 23 -52. A maximum restriction of 52 to 500 µg / ml was found in the new compound. 
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Diclofenac, a common anti-inflammatory drug has shown a high inhibition of 71% in concentrations of 100 µg / ml 

compared with controls [10, 11]. The results are listed in Table 1. 

Table 1: Anti-Inflammatory Effect of a New Compound on Heat Caused by Protein  

Denaturation Inhibition of ZrO NPs 

Sl. No. Concentration (µg/ml) Absorbance at 660 nm 
% Inhibition of Protein 

Denaturation 

1 Control New compound 0.38 ± 0.02 --- 

2 100 0.29  ± 0.01* 23 

3 200 0.25 ± 0.01** 34 

4 300 0.23 ± 0.02** 39 

5 400 0.20 ± 0.01** 47 

6 500 0.18 ± 0.02** 52 

7 Diclofenac 100 0.11 ± 0.02** 71 

           Sl. Concentration (g / g / ml) 660 nm% absorption of protein denaturation inhibition 

           Values mean ± SEM, n = 3, * Important values, p <0.01 and p <0.001 compared to controls. 

STATISTICAL ANALYSIS 

The data obtained from the above findings are based on the ANOVA one-way statistical analysis followed by Tukey's 

Kramer Multiple Comparison Test to evaluate the significance of the result statistics using Graph pad software. 

CONCLUSIONS 

Zirconium nanoparticles are prepared from the juicy fruits of dragon fruit in an eco-friendly way. The phytoreduction of 

zirconium ions was analyzed by a visible UV spectrum showing a broad absorption band at 277.8 nm. Zirconium 

nanoparticles present in aqueous extracts responsible for bioreduction detection and photocopying of nanoparticles were 

observed in FTIR studies. Particle size was analyzed by SEM ranging from 10-100 nm with a cubic-filled surface and 

showed anti-inflamma tory activity. 
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