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Abstract  
This study illustrates the usefulness of multivariate 

statistical techniques to provide straightforward data 

interpretation as well as valuable insights of datasets 

to get better information about the water quality and 

helps to design monitoring networks for effective 

management of available water resources. In this 

study, Multivariate statistical analysis, Cluster 

analysis, Principal Component Analysis, Factor 

Analysis, Water Quality Index and Piper diagram are 

used to analyze the water data and to prepare the 

baseline of water parameters around the proposed 

JNPP. Piper diagram indicates that the primary 

salinity ("non-carbonate alkali") exceeds 50 % which 

means that the chemical properties of water are 

dominated by alkalies and strong acids. Water quality 

indices indicate that water is non-polluted and fully fit 

for drinking purposes.  

 

Principal component analysis and factor analysis 

applied for water parameters point towards the 

common source of minerals and high level of dissolved 

organic matter. Trace metal analysis shows significant 

but little participation of zinc, copper, nickel, iron and 

barium in water quality. The baseline developed and 

the data obtained will be useful for the water quality 

analysis after post-plant operation in this region.   
 
Keywords: Water, JNPP Region, Physico-chemical 

parameters, Multivariate Statistics, Baseline. 

 

Introduction 
Safe water is a basic human right and pre-condition for 

health and development, yet it is still denied to millions of 

people of the developing world. Poor sanitation and hygiene 

coupled with insufficient safe water cause water-related 

diseases leading to 3.4 million deaths per year and most of 

them are children21,23. India in 1974 enacted ‘The Water Act’ 

for prevention and control of water pollution to maintain and 

restore purity of water in the country. The act was further 

amended in 1992 and 2003. Currently, India's environment 

has become fragile and is of concern because of increasing 

industrialization, urbanization and growth in population9. 

Water quality expresses the suitability of water to sustain 

various uses and processes. Every use or process requires 

certain physical, chemical and biological characteristics of 

water. Physical and chemical parameters of water are easily 

defined and hence, criteria set for water quality are largely 

based on physical and chemical conditions of the water. 

Biological methods of analyzing water quality are based on 

a diversity index derived from information theory. These 

indices express the relative importance of species, also they 

are dimensionless and independent of the sample size 

collected. 

 

Once the water gets contaminated, it is difficult to restore its 

quality. Consequently, directly or indirectly everyone gets 

affected. Heavy metal contamination is a major problem in 

several communities and agricultural areas.  Commercial 

agrochemicals, savage water and industrial wastewater are 

the measured sources of heavy metal contamination15,16,25.  

The contamination in an aquatic community is of major 

concern because of its toxicity, abundance and persistence in 

the environment. This may contaminate the aquatic 

ecosystem or public health4,22. Thus the analysis of water 

quality is important to preserve the environmental system. 

 

The application of basic and multivariate statistical methods 

including Cluster analysis (CA), Principal Component 

Analysis (PCA), Factor Analysis (FA) and Water Quality 

Index (WQI) for the investigation of water quality data are 

widely found in literature2,3,8,24,26. Government has 

responded to the water findings by implementing required 

appropriate action plans at diverse locations6. Hence it is 

important to provide the detailed composition of water 

parameters to help the local environmental policymakers. 

 

Study area 
Jaitapur is a small village situated in the Rajapur Tehsil of 

Ratnagiri District, Maharashtra. It lies on the Arabian Sea 

coast. Nuclear Power Corporation of India Limited (NPCIL) 

proposed a Nuclear Power Plant with a 9900 MW capacity 

near Jaitapur. This project is located at 16.55° N; 73.35° E, a 

part of Konkan in the Western Ghats of Maharashtra. The 

issue was highlighted by different non-governmental 

organizations because of the adverse effects of radiation and 

different types of pollution. Also, many other industries like 

thermal power, mining of aluminium etc. are being 

constructed in this Konkan region. This Konkan region is 

famous for mango production and export especially 
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Green synthesis of magnetite nanoparticles (Fe3O4 NPs)
using Acacia concinna fruit extract and their antibacterial
activity

Shubhangi Mane-Gavade, Arihant Malgave, Gurunath Nikam, Amruta Koli, Amit Supale,
and Sandip Sabale*

This paper describes green, simple, and efficient method for the synthesis of
magnetite nanoparticles (Fe3O4 NPs) using Acacia concinna fruit extract for
the first time. A. concinna fruit extract is used as reducing and stabilizing
agent. Reduction of Fe3+ ions by A. concinna fruit extract is examined by
UV-visible absorption spectra (UV-Vis-NIR). To recognize the functional group
responsible for Fe3O4, the NPs are characterized by Fourier transform
infra-red spectroscopy (FTIR). The structural analysis of Fe3O4 NPs is done by
X-ray diffraction (XRD) which confirms cubic spinel structure and the average
crystallite size of obtained NPs is found to be 28 nm. The morphological
studies of Fe3O4 NPs are done by scanning electron microscope (SEM) which
depicts the quasi-spherical morphology. The green synthesized Fe3O4 NPs
shows distinctive antibacterial activities against gram-negative E. coli and
Pseudomonas aeruginosa microorganism which confirms its potential in
biomedical applications.

1. Introduction

Magnetic nanoparticles (MNPs) have been attractingmuch atten-
tion because of their probable applications either as photocataly-
sis, ferro fluid technology, drug delivery, pigment, magnetic stor-
age, magnetic ink printing, microwave absorption, biosensors,
bio- separation, and in vivo drug delivery.[1,2] Particularly, mag-
netite nanoparticles (Fe3O4NPs) have attracted enormous inter-
est, due to their unique magnetic properties, high electrical re-
sistivity, and high chemical stability. It is often known that the
activity of Fe3O4NPs strongly depends on their size, shape, and
crystal phase.[3] Generally, the shape has a huge impact on the re-
sulting properties of Fe3O4NPsand their potential applications.

S. Mane-Gavade, A. Malgave, G. Nikam, A. Koli, S. Sabale
P. G. Department of Chemistry
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These potential applications of Fe3O4NPs
have inspired the fast development of
various synthetic techniques such as co-
precipitation, hydrothermal treatment,
spray pyrolysis, ultrasound irradiation,
microwave-assisted method, and solvother-
mal method.[4,5] While, most of these meth-
ods rely on the use of toxic reducing agents
and special equipment which make them
less eco-friendly and costly. Hence, there
is urgent need to develop environmentally
benign methods, where, natural products
could be used that are biocompatible, low
cost, and easily available and one such
method is the green synthesis.[6] It makes
use of plant extracts that acts as an efficient
reducing and capping agent in Fe3O4 NPs
synthesis. It is economic and valuable
alternative with toxic free approach.[7]

Many researchers reported the synthesis
of Fe3O4NPs using Artemisia annua,[8] leaf extract of Per-
illa frutescens,[9] Tridax procumbens,[10] and Caricaya papaya,[11]

peel extract of plantain,[12] and also seed extract of grape pro-
anthocyanidin.[13] However, no literature reports are available for
the synthesis of Fe3O4NPsusing aqueous fruit extract of Acacia
concinna.
In the present work, we report simple green route for the syn-

thesis of magnetite NPs using A. concinna fruit extract. The phy-
tochemicals present in A. concinna fruit extract are not only re-
sponsible for the formation of Fe3O4NPs but also act as capping
agent for Fe3O4NPs.A. concinna is relatively large genus of plants
belonging to fabaceae family [14]. The synthesized Fe3O4NPs were
characterized using different characterization techniques and
tested against pathogenic microorganisms.

2. Result and Discussion

2.1. Morphological and Structural Properties of Fe3O4 NPs

Scanning electron microscope (SEM) was used to examine the
surfacemorphology and structure obtained Fe3O4NPs. Figure 1A
shows representative SEM images of Fe3O4 NPs produced by A.
concinna fruit extracts during the biosynthesis reaction. Themor-
phology observed was quasi-spherical and several agglomerates
can be appreciated. Various studies describe this agglomeration
as a stearic effect caused by the interaction of the active sites of the

Macromol. Symp. 2021, 400, 2100140 © 2021 Wiley-VCH GmbH2100140 (1 of 4)
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.Respected S i r/Madan-r,

Pursuant to the MoU signed between Anekant Education Society's
'Jaysingpur College Jaysingpur and Bharati Vidyapeeth's Patangrao Kadam

MahaviciyAlal,a. Sangli. ]'he Ph. D. student Burud Mahesh Dileep (NI1T-JRF)
working urnder thc guidance o1' Dr, A. R. Supale, Assistarrt prol'cssor P.(i.
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Mahavidyalaya, Sangli. Interested in joining the student exchange program at

DST-FIS'f l.aboratory, Jal,singpur College Jaysingpur for research work under
,the guidance of Co-ordinator DS'I'-FISI' laboratory Dr. S. R. Sabalc, Assistant

Professor, Dcpaftment of Chernistry Jaysingpur Collegc Jaysingpur.

' So, kindly request to you do needful.
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