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Abstract

Heavy metals are known pollutants due to their ability of bicaccumul
of heavy metals in it. Sewage fed fishery is of common occurrence in urban settlements, especially in under developed municipal
areas. Effects of heavy metals on fishes are still thoroughly unexp
particular, Present study is conducted to throw some light on this issue.
negative deviation in any health related parameter may cause public hea
mossambicus fish in year long duration for three season namely winter, Summ

of heavy metals Fe, Cd, Cr, Pd and Hg in fish tissues (Gill, Liver and Muscle).

For determination of quality of water and intensity of heavy metal contamination,
employed. OWQI shaws that budha sagar pond is in good and fair condition. THQ is use
ta non-carcinogen. Overall THQ is in the safe limit for all the metals investigated. Mcan MPI is recorded highest in gills and
lowest in muscles, so we can say gills are mostly and directly affected
study are within the safe limit but heavy metals like Cd and Hg are reporte

of heavy metals in this urban wetland.

Keywords: heavy metals, overall water quality index, target hazard quetient, metal pollution index

1. Introduction

Over exploitation of natural resources, unsustainable
development, Rapid population cxplosion, as well as
increasing urbanization and food demand on the globe
combined with the use of contaminated water and food make
up a potential food safety hazard, The information of
nutritional intake of essential and non-essential heavy metals
in India especially Chhattisgarh is inadequate. In Living
systems, heavy metals are responsible to affect cellular
organelles and mechanism such as cell membrane,
mitochondria, lysosome, endoplasmic reticulum, nuclei, and
some enzymes concerned in metabolism, detoxification, and
damage repair 'l

Some metals are essential for human health. Metals are
naturally occurring clements that become contaminants when
their level increases above optimum level . Heavy metals are
classified in two main categories, esgential and non-essential,
Some of the essential heavy metals are Cu, Co, Zn, Fe and
Mn. they required in very trace amount for the appropriate
working and vital activities of organs, RBC formation and
vitamin synthesis in body but metabolic disturbances are
encourttered in case of disturbance of optimum level 21,

Heavy metal pollution is a grave and extensive environmental
concemn due to their toxicity. Heavy metals enter the
eavironment through different natural channels and human
activities, They can bio accumulate in fishes and other living

populations with high fish dependence 145, 8],

Heavy metals are considered harmful because of their toxicity,
long persistence, bioaccumulation and bio-magnification in
the food chain ™, The extent of contamination depends on the
pollutant type, fish species, sampling location, trophic level,
and their mode of feeding 1 Monitoring heavy metal
contamination in freshwater systems by using fish tissues
helps to assess the quality of aguatic ecosystems tog,

Fishes are used as bio-indictors and may play an important
role in monitoring heavy metals pollution .

Heavy metals enter fish through five main routes (food, non-
food particles, pills, water, and skin), then flows into the
blood, and carried to cither a storage point or to the hepatic
cells for its transformation or storage 2.

The liver is the main site of accumulation, biotransformation,
and excretion of pollutants in fish (2]

2. Material and Methods

Study area

This study was carried out in the Budhasagar pond of
Rajnandgaon town it is basically sewage fed urban pond.
Municipal sewage line is directly connected to this pond. Fish
samples were taken in moming hours. Oreochromis
mossambicys fish of around 100 pm weight was taken for the

study. Freshly captured fishes were taken to the laboratory for

analysis. Fish samples dissected to separate organs (gills, liver

and muscles). The separated organs were put in oven 10 dry at

A is a growing concern that metals ace lated
jssues and pose health risk, especially for

110°C until reaching a constant wiighr The separated organs

n
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ation in organisms. Sewage may be contaminated by presence

lored area in slate of Chhattisgarh and Rajnandgaon town in
Large number of population feeds on fishes so any
Ith threat, This study was conducted on Oreochiromis
er and Post monsoon seasan to know concentration

indices like OWQI, THQ and MPI are
d for determination of cantamination due

by heavy metals. All the investigated parameters in present
d here so measures should be applied to curb the menace
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were p]aoed into digestion flasks and ultrapure Conc. HNO;
and Ha02 (131 viv) was added. The digestion flasks were
peated to 130°C until dissolution, diluted with water and
analyzed for heavy metal concentration using atomic
absorption Spectrometer [14.15,16]

Health Risk assessment of Pond Water

Overall Water Quality Index (OWQI)

. Singh et ai. (2015) developed OWQI Overall to classify the
surface water into five categories, viz, excellent, good, fair,
poor and polluted. For this purpose, the concentration ranges
have been defined on the basis of the Indian Standards (1S)
and Central Pollution Control Board {CPCB) standards, also
taking into account other International standards of World
Health Organization (WHO) and European Comumission (EC).
Sixteen parameters are selected based on social and
environmental impact and weights are assigned on their
relative importance to impact the quality of water. The
proposed index improves understanding of water quality
issues by integrating complex data and generates a score
which describes the status of water quality 7,

owqQl = iwth

i=1

Where

wi = weight of the ith water quality parameter, Yi= sub-index
value of the ith parameter

Based on the status of water quality, the index value range
from O to 100 and is classified into five categories: heavily
polluted (0-24), poor (25-49), fair (50-74), good (75-94) and
excellent (95-100). The status of water comresponding to
different OWQIL

Health Risk Assessment for Fish Consumption

Target Hazard Quotient (THQ)

The target hazardous quotient (THQ) represents a multifaceted
parameter which is developed by the US Environmental
Protection Agency (EPA 1989), It is used for the assessment
of the potential of non-carcinogenic threat associated with
exposure to contaminants, such as heavy metals from food for
instance fish. As published by USEPA (2010), if the THQ
value is < 1.00 that means the exposed population is supposed
to be safe; however, when THQ > 1.00 there is a potential risk
related to the studied metal in the exposed population ¥

THQ= EF EpFrC/ RepWasTa X 102

where By is exposure frequency (365 days/year), Ep is the
exposure duration (65 years), equivalent to the average
lifetime, F is the food ingestion rate (g/person/day) 4.73
gm/day %), C is the metal concentration in food (mg/kg); Reo
is the oral reference dose (mg/kg/day) obtained from USEFA,
W.g is the average body weight (35kg for adults and 20 kg for
children), and Ta is the averaging exposure time for non-
carcinogens (365 days/year X number of exposure years,
assuming 65 years in this study)-

Metal Pollution Index (MPI)
Metal Pollution Index (MPI) 2% MPI shows cumulative effect
of all the heavy metals investigated.

MPI = (CfixC,...CE)""
where Cf,, = concentration of the metal n in the sample.

3. Results and Discussion

owQl

Water quality parameters contribute information about health
of water bodies. To evaluate this we have taken five water
quality parameters Tem, pH, DO, TH and TA. Singh classified
waler bodies in to the five classes according to contamination
status of water. He gave heavily polluted, Poor, Fair, Good
and Excellent. After analyzing for that we got score 71.6 for
winter season it comes under the fair class, In summer season
score was 65,83 and it was also of fair class and post monsoon
season score was highest as 84.66 It is in good class. 5o we
can conclude that this water body as far as above water
parameters are concerned is fair and Good, Quality of water
increases in post monsoon season, (Table 1,2 and 3).

THQ
Target hazard quotient is observed both for adults and

children. In adults its highest value is found 0.16 for Iron in
post monsoon Liver sample and lowest valug is 0.006
recorded again for same metal in winter muscle sample.

In children highest value found is 0.236 for Iron. It is found in
sample of Liver in summer scason and lowest as 0.006 for
mercury in gill sample of post monsoon season. Although few
studied metals are not found in some samples but as far as
THQ is concerned for present metals we are observing that
there is a tendency towards gradual increase. THQ is
hazardous when its value is above 1. lis higher values are
found for Tron but iron is nol considered as carcinogenic
clement. Its increased level may cause some other
abnormalities in fish itsclf and also on animals feeds on them.

(Table 4, 3).

MPIL
Metal pollution index shows cumulative effect of all the heavy

metal investigated. Highest value of MPI (4.29) is found in
sample of Liver in summer scason. Lowest value (2.20) is also
found in sample of liver of winter season. Mean MP1 is found
in order of Gill=Liver>Muscle. (Table 6)

Table 1: Parameters for OWQI (Figures in mg/l)

Paf::::;n Winter | Summer Post Monsvon

Temperature 1% 276 236
pH 6.8 71 6.9
Dissolved Oxygen 4.6 fE] 6.2
Total Hardness 141 172 124
Total Alkalinity 221 276 179
\
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Heavily Polluted

le

2: OWQI and carresponding cluss and status of water quality

Status of Water
Unsuitable for all Purpose
Special Treatment Needed
Needs Treatment (Filtration & Disinfection)
Acceptable
Pristine Quality

Table 3: OWQI result of Budhasagar pond

Seore Status Of Water
716 Fair
65.83 Fair
Post Monsoon 84,66 Good 1
Table 4: Target hazard Quotient (THQ) {Adul)
Metal Gill Liver Muscle
Summer | Post Monseon | Winter Summer | Post Monsoon | Winter | Summer | Post Monsoon | Winter
Mercury (Hg) BDL 0,021 BDL BDL BDL BDL BDL BDL BDL
Lead (Pb) BDL BDL BDL BDL BDL BDL BDL BDL BDL
Iron (Fe) 0.048 0.038 0.044 0.086 0.16 0.006 0.007 0.016 0.006
Cadmium (Cd) | BDL BDL BDL BDL 0.009 BDL BDL BDL BDL
[ Chromium (€ | 0.072 0.075 BDL | 0.059 0.065 | BDL 0.030 0.075 BDL

Tahle S: Tacget hazard Quotient (THQ) (Children)

Metal Gill

Liver Muscle
Summer | Post Monsoon | Winter | Summer | Post Monsoon [ Winter | Summer | Past Monsoon | Winter
Mercury (Hg BDL 0.006 BDL BDL BDL | BDL BDL BDL BDL
Lead (Ph) BDL BDL BDL BDL BDL BDL BDL BDL BDL
Iron (Fe) 0.132 0.105 0.121 0.236 0.441 07 0.020 0.045 0.018
Cadmium (Cd) BDL BDL BDL BDL 0.025 BDL BDL BDL BDL
Chromium (Cr) | 0,199 0.207 BDL 0,163 0.181 BDL 0.084 0.208 BDL

Table 6: Metal Pollution Index

Tisime Gill Liver Mustle
Season
Summer 3.97 4.29 230
Post Monsoon 2.52 3.16 323
Winter 3.24 220 2.21
Mean MPI 3.24 3.21 2.58

4. Conclusion

We are living in age of pollution and contamination, We can
see ill effects of pollution everywhere from new bom babies
10 old age persons in form of diseases and deformities, Food
items are badly effected by pollution, Fishes are major source
of food. Fishes lives in constant contact of water and
accumulate different contaminant in their life time especially
heavy metals,

The present study was carried out to measure eontamination of
heavy metals in sewage fed pond of urban Budha Sagar pond,
This pond is used for fishery purpose, regular fishing activities
are carried out in this pond. Oreochromis mossambicus
commonly known as Tilapia is a major fish procured from this
pond.

So present study is the first study to measure the magnitude of
heavy metals found in fishes. In this smdy indexing approach
is employed to quantify the effects of heavy metals on
consumers, Two indices Target Hazard Quotient (THQ) and
Me ion Index (MPI) for heavy metal and another

N Dy I

Overall Water Quality Index (OWQI) for surface water
quality.

THQ for studied fish is under safe limit (THQ<1.00) both for
adults and children. When we see comparative chart of THQ
both for adults and children, It is observed that THQ is
somewhat higher for children. MPI shows cumulative effect of
heavy metals on different organs. In this study gills are the
organ which shows highest metal pollution index and muscles
are least affected.

OWQI gives status of water quality, it is observed for three
seasons and according to it water is fair and Good,

At the end we can say that there is no immediate threat to
consumers who depends on fishes procured from this pond.
But we observed presence of Fe, Cr, Cd, and Hg except Ph,
which was not found in any sample Surprisingly Cr, Cd, and
even Hg showed their presence although they are in Very trace
amount but in future their amount may increass. So it is
responsibility of concerned authorities and local civil society
to protect this pond from sewage and other contamination. So
we can save this pond for future generation.
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uwmulation of heavy metas
" The results revealed thay

high level, ap example of ap Environmenta] tragedy
due to heavy metal tccurred in 1952 i, the vicinity of
the Japanege c0ast of Minimara, A previously unknown
Minimata diseass crupted and spread rapidly and
became epidemic. It was caused due 1o
compounds {(Vandecasteele & Block, 1991).

heavy metals in aquatic living being Particularly fighes
became importan for human health {Ravera, 1979: Cid
et al 2001,

Accarding 1o Teadorovic ¢f al
Abdullah (2008) heavy metalg studies ip g

aquatic living
System could be mgre Teliable wager quality indicator

can be considered 25 one of the jgeqa) organism jp
freshwater Systems for the estimation of metal pollutiop
level {Rashed, 20013,

freshwater systems for the estimation
pollution level because it i5 an importani food source
for human and jt is organisms of high trophic Jeve in
the aquatic food chain (Abde! Baki el al, 2011; Agah o
al., 2009; Blagco e al., 1998 and Rashed 2001y

MATERIALS AND METHODS

Fish Oreachramis Mossambicys, Mean weight
100 gm, were collected from the Sewage fed pong,
Procured fishes were direetly kepr i pre-cleaned
polythene bags, sealeq and stored in an jce box for
further examingtign, The present study
to investigate the accumulation gof heavy metals (Fe, Cd,
Hg, Cr, and Pb) in varigys tissues (gills, Ii\gt'and
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muscle). The separated organs were puf
dry at 120° C unti] reaching 4 congian weight, The
separated organs were placed into digestion flasks and
ultrapure Cong, HNO, and H,0, (111 viv) was added,
The digestion flasks were heated to 130° ¢ gy
dissolution, diluted with water and any
metal  concentration using
Spectrometer. Heavy metals
conducted at NABL recognize,
Begum et al, 2008)

RESULTS AND DISCUSSION

in petridishes 1o

alyzed for heavy
atomic  absorption
testing process was
d testing lab (Abida

The aquatic environment of the sewage fed
pond is subjected to many stressfu] factors, heayy
metals are one of the pollutants that reach the aquatic
habitat and also a matier of concern, For this reason,
this work is projected to examine the hazardous effects
of heavy metal on one of the most common fish specieg
Oreochromis mossambicus in the sewage fed pond
budha sagar of Rajnangaon (C.G.) In this study level of
heavy metals in different fissues of Oreochromis
mossambicus was examined,

Results of present study indicate that in general Liver
was the most affected organ  where  maximum
accumulation of heavy metals takes place followed by
Gill & Muscles, amongst the heavy metals Fe
accumulated in higher concentration n all tissues,
Malik et al, (2010) evaluated heavy metal in tissues of
L. rohita and observed accumulation of heavy metals
was in the sequence liver > gills > museles,

Chatterjee e af. (2006) studied Oreochromis
Spp. at East Calcutta Wetlands and observed maximum
concentration of heavy metals in Liver and least
accumulation in muscles, Giripunje et al. (2014) studied
heavy metal pollution Oreochromis

bicus of Futala, G gar and Ambazar
lakes of Nagpur city and found higher level of Ph, Cd,
Fe in muscles of fish,

status  in

In this study Fe was the most plentiful heavy
metal in all tissues of Oreochromis mossambicus, its
highest value was observed in liver followed by gill
than muscle. (Table 1)

Shrivastava el al (2003) investigated
shahpura lake of Bhopal and found higher level of Fe in
fish tissues. Different researchers concluded that metal
concentrations were always lowest in the muscle and
highest in the liver and gill. This may be due to their
physiclogical function in fish metabolism, It has been
shown that target tissues of heavy metals are
metabolically active ones, like the liver and gill
Therefore, metal accumulation in these tissues oceur

UPTAKE OF HEAVY METALS

BY Oreochromis mussambicus FROM SEWAGE FED. ,,

higher level compared to other tissues like the muscle,
where metaholic activity is refatively low (Heath, 1987,
Langston, 1990: Roesijadi and Robinson, 1994; Canli ef
al., 1998),

Cr was the most abundant metal after Fe, Gill
shows higher concentration than Liver and least in
musele but if we see individual season wise higher
conecentration it was high in muscle in POSt monsaon
season. As far as higher concentration of Cr js
concerned it {3 comparatively higher in relation to
FSSAL food safety and standards regulation given for
refined sugar (20 ppb) and gelatin (10 ppb). Sample of
post monsoon season of gill shows presence of Hg and
sample of post monscon season of liver shows presence
of Cd except this these two metals are not found in any
sample. Pb was not found in any sample. Nandi et al,
(2012) studied accumulation of Cd & Pb in laheo rohita
and catla catla of east Kolkata wetland and found
higher level in liver and muscle of both fishes. Arain et
al. (2008) studied Oreochramis mossambicus  of
polluted Manchar Lake and found higher concentration
of Fe, Cr, Pb in muscles of fish. Trace amount of Cd
and Hg in two samples indicate that these metals are
entering in food chain. Although Cd and Hg are in trace
amount and below the permissible limit but in future
they may increase in concentration(Table 2& Figure |-
4),

= Muscle
W Liver

uGill

Figure 1: Hg in different Season (Con. In mglkg)
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Figure 3: Fe in different Season (Con. In mg/kg)
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Figure 5: Cr in different Season (Con. In mg/kg)

Table 1: Heavy metal concentration in different Tmues

| Metal Gill [ Liver Muscle
Summer bt Winter | Summer £oat Winter | Summer Fost Winter
Moasoon Monsoon Monsoon
Mercury (Hg) BDL 0.124 BDL BDL BDL BDL BDL BDL BDL
L Lead (Pb) BDL BDL BDL BDL BDL BDL BDL BDL BDL
l_ Iron (Fc) 391 312 360 700 1308 51.8 60.6 135 53.8
| ] Cadmium (Cd) BDL BDL BDL BDL 0.106 BDL BDL | BOL BDL
| [ Chromium (€9 | 253 | 263 BDL 2.08 230 BDL 107 2.64 BDL
Values expressed in mgfkg=ppm, d.w, BDL- Below Detection Limit.
Table 2: Mean concentration of heavy metals in different tissues
BIS
F!
SSAL | codexr | 10800 -
Metal FAO/WH for Gin Li M
0 Water iver Muscle
Mgl
P | 23 03 0.01 030 00 00 0=0
Cd 1.5 2 (bivalve) 0.003 0.050 00 0.035+0.061 040
Hg 1.0 05 0.001 0.50 0.0413+0.071 040 0+
10 ppb
& (Gelatin) = 0.05 - 1724149 146+1.26 1.23%1.32
Fe : . 03 - | 3SME2:3981 | 686E2+69852 8'33211*4"‘3
Values expressed as Mean+SD,d.w., Unit mg/kg=ppm.
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CONCLUSION

This study was carried out to find out presence
of heavy metal concentrations in  Oreochromis
mossambicus from sewage fed pond, and its potential
health risk for local population due to their
consumption. The majority of heavy metal
concentrations in the fish samples analyzed were within
the permitted limits set by various authorities except Fe
and Cr which are found in higher concentration and
may pose health risks for the local population due to
high consumption of fish.

Budha sapar pond is domestic sewage fed
pond it has no conmection of industrial or agriculture
waste water but surprisingly, amount of non essential
heavy metal Hg and Cd is seen in trace amount,
Budhasagar is now shrinking in area due to
encroachments and land filling. It is also polluted by
sewage water so this is need of the hour to make effort
to save this historical urban wetland.
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SELECTIVE EXTRACTION AND SPECTROPHOTOMETRIC |
DETERMINATION OF VANADIUW (V) AS MIXED LIGAND ; [
) COMPLEX WITH ,
DETERMINATION OF MINOR QUANTITIES OF IRON ('Hi] USING !

N - HYDROXY N (4-METHYL) PHENYL N {(4-FLUORQ) PHENYL

BENZAMIDINE HYDROCHLORIDE AND THYOCYANATE.

The proposed reagent reacts with Iron (1) in presence of thiocyanate ion to form
uringe-red complex which is‘cxt_ractabfc in benzene. The colour reaction is very sensitive. On
this basis a rapid extraction-spectrophotometric method has been developed for the
determinalion o miero quantitiesof Iron (11 in iron samples. The absorbance of the coloured
complex is maximum at 470mn, With molar absorbance 13440 50 mole-1 ¢m-1 in benzene.
‘The extraction is quantitative in the phl range 0.25-.70 M hydrochlarie acid. The colour is
stable for at least 48 hrs at 25 Sc. the system obeys Beel’s law in the range 0.8 ppm to 4.0
ppm. Most of the common ions generally associated with lion in its ores angd alloys e.g Co
(1D, Ni 1y, Fe (1D, W (VD), So42-, Cl- etc do not interfere with the determination. The
method has been successfully applied for the determination of Iron (1) in steel samples, iron

ores, and water samples,
Key Words:- .

Solvent Extraction, Mixed Ligand Complex, vanadium, 'Spcctroplmromcter,
Absorbance,Sandell sensitivity.

Introduction:- :
Tron is most essential micro nutrient for human beings but when more than 0.3

ppm iron is present in drinking water it is toxicl-6, Literature reveals 2 number of methods to
determing iron spectrophotometric ally. In the present investigation new method has been
developed for extraction spectrophotometric determination of mocro amount ot lron (111} in

different iron samples.
The well known red iron thiocyanate camplex method7-13 suffers from

various experimental limitations such as stability of the colour, reproducibility, nonlinerily of
Beer's law, amount of thiocyanate ete, even the modified method lacks selectivity, When [ron
(1) is reacted with thioeyanate and N-Hydroxy-N-(4-Methyl) phenyl N (4-Fluoro) phenyl
benzamidine. The formation of thiocyante mixed complex nol only increases the sensitivity
bul also the selectivity. The proposed methad is simple raid, and liec from strict control of
analytical variable such as volume of aqueous phase, time of standing, c(lect of temperature,

TZC }ow«ﬁg 4% ';‘or;
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reagent concentration. The method is free from interfercice of lron (111}, Vanadium (V),
Cobalt (I1), Nickel (I1). The method has been successfully appled for te determination of iron

in ores, iron alloys, soil samlies and water samples. The resu s
methods.

Apparatus

were campared with standard

Systionicspectrophatometer model 166 {digital) was used lor nbsorbance
measurement, The results were verified with Car| ZiessZens SPEKOL, Spectraphotonicter pH
values were determined with o systronic pH meter type “32 1,

Regents and Chemicals

All the reagents and chemicals used were of analar prade.

ADL% (WIV) reagent UMIFBH solution in benzene was used
purpose. A 2% aqueous solution of
experiment. Reapent grade benzene
extraction work,

Standard Iron (f[1) Solution

for extraction
potassium thiocyanate was employed through oul
was used for preparation of reagent solution and

E. Merk iron wire was dissolved in 309
removed by boiling. The solution was stand
Colour Reaction

nitric acil. The oxides of nitrogen were
ardised gravimetricallyl 5

Iron (UI) in bydrochloric and mediy
ternary complex with HMPFBH and thiocyan
o 0.70 M. Hydrochloq‘ic acid, The mixed ¢

molar absorplivity to be 13440Mole-1 ¢r-].
Procedure

An aliquot of Iron (111 solution conlaining 30 ug of irgn (1) was taken in a 125 m|
separatory funnel To this 5.0 mi thiocyanate solution was
between 0.25 M to 0.70 M hydrochloric
of 0.1% benzene solution of HIM|
red benzene extract was dried ov

m forms a benzene cxtractable. Orange red
ale for which the optimum acidity range is 0,25
omplex absorbs strongly at 4700, having the

added. The acidity was adjusted
acid in a final dilution of 25 ml To this added 25 m
PFRH. Equilibrated the selution for 2 minute, The orange-

er 2.0 g of anhydrous sodium, sulph
measured al different wavelength; o find

reagent blank,
Results and Discussion
Choice of solvent

ate. The absorbance were

out wavelength of maximim absorbance against

Various solvents were lried  for
complex. Benzene, Toluene, C
complex quantit

exliaction of «F¢ (
arbontelcachlovide, chilorgl
atively bul benzene wig lound
this, the ternary complex pets most readily extr
Lffect of acidity

UD-SCN-HM PR ternary
arm all extricted the o
t be most suitable exiy
aected.

‘ange red
aclion solvent as in

The acidily o the aqueous phase we
acids gave low absorbanee value, The optimun
M and above 0.70 M 1ICL The clfeel of
32 und shown in Fig. 3.2 On increasing,

18 acjusled with 2 M hydrochloric

acid. Other
vaeidily range waos found (o be

0.25 M 10 0.70

acidity on absorbanee values are Lublateg in table

the acidity of (he saueans phase, mie of ex.
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sclective and sensitive method has been proposed  for extraction - spectrophotometric
determination of [ron (111 in Slag, Soil, water samples efe
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SELECTIVE EXTRACTION AND SPECTROPHOTOMETRIC
DETERMINATION OF MOLYBDENUM (V) WITH N-HYDROXY-N
(4-METHYL) PHENYL N'(4-FLUORO) BENZAMIDINE
HYDROCHLORIDE AND THIOCYANATE

Dr. (SMT.) RUBINA ALVI AND Dr. HEMLATA MOHABEY
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N-Hydroxy N-(4 methyl} phenyl N (4 fluoro) phenyl
benzamidine hydrachloride Is newly synthesised reagent
Mo (Vl) is reduced to Mo (V) with ascorblc acid In
hydrochloric acid solution and then complexed with
thiocyanate, The orange red complex Is extracted with
benzene solution of N-hydroxy N (4 methyl) phenyl N'
(4 fluoro) phenyl benzamidine hydrochlaride and
thiocyanate. The coloured mixed chelate absorbs at 470
nm, with molar absorptivity 3840/male” cm, Beer's law is
obeyed in the range is 5.0-20ppm of molybdenum.The
oplimum acidity range is 2.2 to 3.5 MHCI, Most of the
common iens including Al {lll), Cr (Ill), Fe (IIN), Fe {m, Ni
), Zr (IV), Viv), T (IV), Zn () efc do interfers. The

method has been used for the determination of
molybdenum for steel.

KEY WORDS : Solvent Extraction, Mixed Ligand Complex,
Spectrophotometer, Absorbance.

%TRODUC’HDN

mlybdenum is a trace elements distributed. widely in nature which plays an important
role in plants and animal nutrition and in our industrial society. While there are areas in the
world where optimum growth of crops is not possible because of the deficiency of
molybdenum, these are also many areas where naturally occurring high levels of molybdenum

in forage lead to livestock [1) health problems. This needs study of environmental effects of
molybdenum.

Many methods have been published for colorimetric determination of Molybdenum. The
most important thiccynate method [2] with is stated to be the most reliable for trace
malybdenum analysis [3] or thedithiol method [4] have some drawbacks such as low stability,
extraction of coloured complex, interference of jons and low sensitivity.

' The N. Hydroxy N. (4 methyl) phenyl N’ (4 fluoro) phenyl benzamidinehydrochloride
and thiocyarate method is very effective [3). It is very simple, rapid and highly selective. It is

free from, volume ratio of aqueous phase, concentration of reagents, order of addition of
reagents, temperature, standing time etc.

4YC016
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SXPERIMENTAL
mChemlcnls .
0-1% solution of HMPFBH in benzene was used for the e‘xlractlon .;)nd
spectrophotometric determination of molybdenum. Freshly prepared 10% solution of ascor ic
: thiocyanate were employed. Standard solution was

acid and 2% solution of NH4SCN

prepared. The solution was standardised with B. Hydroxy quinoline [6].

2. Apparatus —

A Carl-Zeise-Zena spectrophotometer spekol wi
complex and the pH values were determined with systronic pH type 321.

s used for colorimetric determination of

3. Colour Reaction -
Molybdenum (V1) is reduced to Mo (V) with ascorbic acid in hydrochloric acid medium
& complexed with thiocyanate ions. The orange complex formed is then extracted with

benzene solution of hydroxyamidine.

Procedure —

The aliquot of solution containing 200 pg of molybdeaum was luken ina 125 ml
separatory funnel To this S5ml of ascorbic acid solution was added. Then added 2.5 ml
ammonium thioryanate solution. The acidity of solution was adjusted between 2.2 -3.5 M with
hydrochloric acid keeping the total volume of agueous phase to 25 ml. Then add 25ml of
benzene solution of the reagent and equilibrated for 5 minutes. The benzene layer was
separated dried over anhydrous sodium sulphate and the absorbance was measured at 470 nm.

ZZESULT AND DISCUSSION

Ehoioe of solvent — Chloroform, CCl,, benzene, toluene etc were found to extact the
n'nxe_c! gomp]ex quantitatiyely. Benzene found to be best extracting solvent as in this the
sensitivity of the complex is enhanced and complete extraction is relatively rapid.

.El‘fect of acidity - Acidity of the solution was maintained with hydrochloric acid.
Optimum acidity range was found to be 2.2 to 3.5 M HCI.

_ Choice «_Jf reducing agent — Stannous chloride, hydroxyl amine hydrochloride, ascorbic
acid were tried as reducing agents But ascorbic acid was found to be the best to reduce
Molybdenum (V1) to molybdenum (V) stannous chloride and hydroxylamine hydrochloride
results low and erratic. Crouthamel, Johnson [7-13] reported this.

Effect of Reagents —

.(A) Effect of !—IMPI_?BI-I = A 1 : 20 molar ratio of metal to reagents was found to give
maximum colour intensity. In practice a 50 fold molar excess of reagent over that of
molybdenum was used for colour development.

(B) Effect of Thiocyanate - 1 to 275 fold molar ratio of netal to thi i
b : ; ocyanate i 551
for complete extraction of molybdenum (V) as mixed complex. ¢ e

Influence of diverse ions —

To study the effect of various anions and cations on the determination of molybdenum, a
fixed amount of molybdenum (8 ppm) was mixed with known quantity of foreign ion under

Principal,
Govt. College, Khertha
Distt. Balod (C.G.)



Acta Ciencia Tndiva, Vol, XL C, No. 2 (2016)

study and the acidity of the solution was adjusted
determined according to procedure, a reasonable an

tolerated,

Comparison with other Methods -

A number of reagent such as thiocyanate in (11y chloride
mercapto acetic acid [18-19], dithio oxamide [20], 4-methly A-bentanol [21] etc ha

47

to 3.0 M Mo (V) was cxtraxfted and
pount of many anions and cations are

[14-16], chloranilic acid 171,

ve been

reported for extraction spectrophotometric determination of molybdenum.
Sample Certified Value % Average Yalue % Standard deviation
G60B 0.430 0410 +0.0061
64A 4.11 4.070 +0.0071
153 [Tool Steel] 8.8 8.372 + 0.0042
111B 0.255 0.259 + 0.0027

The disadvantages arc overcome successfully in the present N-hydroxy-N (4 methyl)
phenyl N’ (4 fluoro) phenyl benzamidine hydrochloride and thiocyanate method.

ConcLusion

— Hydroxy N (4 methyl) phenyl N’ (4 fluoro) phenyl benzamidine hydrochloride is
proposed as a mewly synthesizedreagent for selective extraction and spectrophotometric
determination of molybdenum with thiocyanate. The brown red mixed complex of these
reagent is extractable into benzene. The extraction is quantitative at 2.2 to 3.5 M Hydrochloric
acid. The wave length of maximum absorption, molar absorptivity and Sandell’s sensitivity of
| : 22 (Mo : SCCN : HMPFBH) mixed complexes are 470 nm 3840/mole” cm™ and
0.0285 pg of the molybdenunm/cm” respectively. The colour system obey’s Beer's law in the
range Sppm to 20ppm of the metal and is stable over 24 hrs. The method is suitable for the

determination of molybdenum in stee] samples, ores and alloys.
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‘. 3 ABSTRACT
A novel extraction spectrophotometric method has been proposed for the detemination of vanadium (v) using
N-Hydroxyl-N-(2-Methyl) N'-{4-flouro) pheny! benza-amidinehydrochloride and thiccyarate HMPFBH reacts
with vanadium in acidic medium to form 1.2 (metal ligand) bluc-violet complex in chloroform. The absorption
spectra consist of a flat peak in the range of 550-590 nm with molar absorbance 700 20 mele-1 em-1 when
th.}ucynamta is added to this solution a marked increase in wave length of maximum absoibance is observed. On
this basis a simple rapid and sensitive method has been developed for the determination af microgram quantitics
of vanadium in alloy steels, The temarycomplex V(v) HMPFBH-SCN-absorbs strongly at 390nm with melar
absorbance 6114 mole-lcm-1 and sandell sensitivity 8.34x10-3

The system obeys Beerls law in the range 1.6 pH to 3.2 pH. Tons like ol-, s042-, F-etc Fo2+, C42+,C0OZ+Ni2+
do not interfere in the determination. The method has been applied for the determination of vanadium in steel
sample.

KEYWORDS: Solvent Extraction, Mixed ligand Complex, Vanadium, Spectrophotometer, Absorbance,
Sandell’s sensitivity. !

1. INTRODUCTION
The toxic cffect of vanadium and its compounds is considered to be similar as that of lend and mercury. Thess
offscts are due to industrial exposure to vanadium compounds are followed by difforent aliments in man such as
bronchitis, pneumonia, irritation of mucous membrane, gastro infestinal and nervous disorders'Talvite”
estimated vanadium in biological sample with 8 hydroxyl quinolone N-benzoylphenyl hydroxylamine and its
analogies are ardelyused as reagents for vanauim but Donaldson® elaims that low and erratic results are obtained
by these methods.

Many monobasic and bidentate chelating agents reacts with vanadium form 1.2 (metal: reagent) complex having
a basic V=0 group and acidic V=0H group in the same molecule, The basic group reacts with acidic substances
to give a hyper and bathochromic effect while the acidic group reacts with basic substances. To give a hyper

and Hypsochromic effect coloured mixed and the anion s

N-hydroxy-N~(2-methyl)phenyl N’(4fluoro) phenyl benzamidine hydrochlonide reacts with vanadium to form
blus-violet 1:2( metal: ligand) complex in chloroform. These complexes absorbs in the region 550-590 am
having low absence value. In presence of complexing agent like thiocyanate, the wave-length of this coloured
species shift to longer wave-length with an increase in absorbance valug at & max. on the basis of strong
synergism which is attributed to 1:2:2 (metal: reagent : thiccyante) mixed complex formation, for solvent
extraction and spectrophotometric determination of shicrogram amaunts of Vanadium (v) has been developed.
This method is suitable for accurate determination of vanadium in standard steel samples.
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I EXPERIMENTAL

: T inati ' mplex. The pH
:pg;:ltu;eiss Zena spectrometor spekol was used for colorimetric determination of the co p
values were dotermined with a systronic pH meter type 321,

andard Vanadium solution . i N ; dissolving
?m:;di“m (\,)nm::k solution containing approximately 0,05 mg vanadium per mld“vn]s jjlr}tl:];::::i ?fl;is Pt
DH. Analar grade ammoniam meta vanadate in doubly distilled waler, The vanadium ¢

- ; i ining 20
was determined volumetrically using potassium permagnat'® from this stock ol utions, a solution containing
ug vanadium (v} mlhwgg prepared,

Chloroform _—

Commereia] chloroform was washed five or six times with half its volume .Of distilled watcr & dried over fused
calcium chioride,

Reagent Solution

A 0.3% solution o] HMPFBH in chloroform wag emploved for extraction work. This was stable for several
weeks when kept in amber colonred bottles.

A 2% aqueous solutign of ammonium thiceyanate Wete prepared and used for coloyr development,

Colour Reactign
The hydroxyamidine Synthesised in this investigation regt with vanadipm (), in the prescnce of thiocyanate to
form 1:1:2 greenish blue addyct extractable into chlorofpm over the wide pH tange. The colour are stable for
over 24 hrs. at rgom temperature & follow Beer's Law,

Procedure.

I, RESULT AND DISCUSSION

Choice of solvent for extraction
Various warer inmissihle ofganic solvents

Were tried g accomplish the extraction of
complexes. Benzene, toluene, CCl,, chlorobenzene, Chloroform werg found

adium  mijxeq
Were unsuitable for extactracrion Work as the mixed chijare

van
Suitable whgre aleoliols & psters
TWere unstable & Jags sensitive.
Chioroform was found 10 be most satisfactory beeayse HMPFBH ig moye soluble in it Th vanadium compley
are more readily extractable i this solvent more gyer this solvent alsq offers varioys advantages ayer other sych
as its cheapness, €asy recovery and handling effact of pH

The pH adjustmenty

were done with 2M foyng unsuitable for extraction work and ¢olgy
PH range is 1010 32, :

T development Optinum

Effect of HMPFRE .
The effect of amount of HMPFBH was studied by taking fixed amount of vanadium (v) apj constant excess of
thiocyarate, keeping other variable constant 4 3 fald molar ratig of HIMPFBH to vanadium wpg adequate for
complete extraction of mixed complexes wifh thiocyanate, Addition of excess reagent U to 100 fold mglgr
€Xcess caused ng adverse effoct oy the & max employed for extraction worles,
N 7/ Wit st ';i'uui&‘j'ifr;;-;EEAAE?J&WREEQE&EE;}E}&&E & Research Tochmainss
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Name of steel alloy Iﬂﬂ‘-’anadium [‘;uné;m;';ﬁiﬁ;f;{mw certlfl;d value
2411 Alloy steel 1.560, 1550 1.553 1.570
1.548, 1.552
1.568
64Alloy steel 1.58, 156 1.57 1570
1.56,153
| 1.64
- 252 low Alloy steel 0.436, 0.468 0.43% 0.460

0.430, 0.434
0.463

Obtained from Bureau of Analysed sample Ltd
Newhan Hall Middigbrough Newyorks.

Iv. COMPARISON WITH OTHER METHODS
The reagents and methods smployed for spectrophotometric
reviewed by G. Svehla and G Tolg” Benzohydroxamic and
hydroxiquinoline etc. have been recommended. It suffers from the intc
chromium, mangnase. Copper, cobalt, Nickel etc. which are associated

determination of vanadivm (v) has been recently

N'Benzoylphervl hydroxylamine™, 8
rference of iron & other elements such as
with vanadium in its ores & alloys.

v. CONCLUSION
Simple, rapid, sensitive and
determination of vanadium (v
hydrochloride and thiocyanate.
have been applied to determine t
Zr(TV), Al(TI), Cr(IlD, Ni(1), Co(1D),
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slective method has beon developed for extraction spectrophetometric
) with N-hydroxy-N-(ZamathyI) phenyl N’ (4-fluoro) phenyl benzamiding
The coloured mixed complexes are extractable into chloroform. This method
he vanadinm contents of BCS steel samples Mofvi), W(vi), Nb(V), Ta(v),
Mn(Il) cte. Associated with vanadivm in its ores 1ad alloys.
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1. Intreduction

Nanaparticle biosynthesis offered an appealing alternative Lo
chemical synthesis methods. They predict that dyes will be used
to treat contaminated water sources in the future, and they are also
a promising candidate for a variety of medical applications Fig. 1.

A bottom-up 'grecn’ route can be used to malke silver nanopar-
ticles (AgNPs). They are spherical in shape and range in size from
20 to 30 nm. Several pathogenic bacteria were demonstrated by
antibacterial and synergistic activity with conventional antibiotics.
Nanoparticles can enhance the antibiotic potential and also treat
bacterial infections. The photosynthesis of U. dioica extract AgNPs
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lains how copper oxide panoparticles ar
antioxidant function and XRD
the XRD results, the copper oxi
extract are crystalline in nature.
the Debye-Scherrer formula. CuON
to ascorbic acid in terms of standard.
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higher surface-to-volume ratio, enabling more
d improve material properties. In nanoparticle
rphology is important. The most important
Is is XRD, it is a vital characterization tool in solid-state chemistry and
und, XRD is a simple method for determining the unit cell's size and
o formed in Cissus vingined leaves. The
study of the synthesized CuONPs were also investigated. According to
de nanaparticles formed by reducing CuZ + ions by Clssus vifiginea leafl
CuDNPs have an average crystalline size of -52.32 nm, according [0
ps have higher antioxidant activity than plant extract and are closest

e, and mol

lity of the scientific committee of the 1st International Con-

is found to be cost-effective, straightforward, and environmentally
friendly | 1].

Green synthesized AgNPs were tested for antimicrobial activity
against a variety of microorganisms. This research demaonstrated
that biomaterials could be used to synthesise silver nanoparticles
using green chemistry principles.

A new electrolysis of silver nanoparticles using AgNO3 for metal
precursors, which is economical and environmentally friendly, is
mentioned in this review. Ag nanoparticles were detected in
microbiology experiments to be effective against E.coli and B.
megaterium bacteria. The actual surface area (SSA) is 24 m2 per
gramme. The particles measure 24 nm. Bacterial SSA studies show
that antimicrobial agent reactions have a major role to play. This
method provides for the synthesis without the need of addi[iona-l
agents of nanopowder tunable particle size at room temperature
to be safe, non-toxic, environmentally friendly and effective. Two

¢
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Fig. 1. XRD pattern of coppes

different methods have been used to investigate SSA of Silver
Nanoparticles and the higher SSA has been found to lead to a rise
in antibacterial activity of silver nanoparticles. The synthesised sil-
ver nanopowder can be used in a number of applications [2[.

One of the most common and interesting nanomaterials is silver
nanoparticles (AgNPs). Mare research is required to fully under-
stand the synergistic impact of the two cylotaxic agents simultane-
ously. It will aid in developing a novel device with multiple
components that work together to treat different forms of cancer.

Studies are unavoidable to ensuré the biosafety of AgNP usage in
humans. Nanotechnology-based therapy could outperform current
treatments. It should be able to overcome the limitations of the
current system [3].

Efforts were made to conduct pharmacognosy studies on Cissus.
Tannins, protein, and steroid were found in most of the extracts in
the three primary forms of plant matter: leaf, root, and stem. Fruits
are edible, as well as claimed to be useful as medicinal. In various
developed and developing countries, primary healthcare 15 in great
demand due to its numerous medical and biological actions and
lower costs (4],

Copper ions (Cu + ions)
applications. Biosynthesize

can be valuable in several therapeutic
copper-plate can be done successfully
using plant extract from €. arnotiana. Gram-negative bacteria
exhibited the most antibacterial properties because of their very
thin peptidoglycan layer and CuN Ps. We are excited about the
results because they lay the groundwork for an entirely new field
of study in bacterial and antioxidant activity nanotechnalogy. In
this manner, CUPS is a treatment for ulcers.

Silver nanoparticles were created by chemically reducing silver
nitrate solution with ethanol. Nanoparticle synthesis is critical to
the advancement of contemporary science. According to this
research, the particles are mainly spherical in shape and have sizes
of less than 18 nm. In the UV-Vis absorption spectra, the surface
plasmon resonance peak exhibits maximal absorption at 422 nm.
The presence of the SPR peak is the primary indicator of the forma-
tion of metal nanoparticles.

Conventional methods of decontamination are not appropriate
for treating spices. The thermolability of many essential oil compo-
nents means that heat cannot be used. The decontamination of
its short penetration is not successful by UV
ethod for microbial decontamination of the
hout altering the condiment consistency

I |
nht M Lonthabbons ¥ bbby

axide nanaparticles synthesized
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al irradiation in over 40

1ed to be p-irradiation. Commerci a
g ady been uscd in the US, France, Holland, Bel-

bed doses [3]- '

seen
countries has alre: ]
gium and China with prescri .
Nanoparticles of copper (1) oxide (or lmpper uxlde‘ nanoparti=
cles) have gained notoriety for their chemical and physnFaI proper-
e relatively rapid growth,

{ies, Useful for gene therapy are th 2 :
transparency. and small zebrafish embryos’ small size. It's been
fish is an in-vitro experimental model

suggested that the zebra - ! i N
for new drug discoveries. The speed of their praliferating tissues

allaws for the assessment of new medications. The resulting infor-
mation depends on the size and number of NP. Antioxidants, anti-
cancer, anti-inflammatory, and antimicrobial activities, as well as
antiviral activity Silver, was found to be an antimicrobial against
several pathogenic microbes in combination with other ingredi-
ents in it. Featured in manotubes can enhance the active surface
and initial optical, chemical, and electrochemical properties. A
new composite of copper and bismuthide is reported to have
higher catalytic activity than monometallic copper for copper bis-
muthide applications [6].

The Ti plant is found in many agricultural and ornamental
farms. Anticancerous claims are made about this plant. Green syn-
theses of nanoparticles have gained attention in the last decade as
a way to create nontoxic compounds over the last decade. In the
present investigation, researchers synthesized copper nanoparti-
cles using water extracts of one plant, Cucumaria frondosa, which
is also known as sea cucumber. [t was determined by the Free Rad-
ical Catalyzing Determination Test that the antioxidant properties
of the nanoparticles [7].

Survey of the Cissus vitiginea plant leaves focussing on the phy-
tochemical components, antimicrobial activity and trace metal
levels. Leaves from the district of Tiruchirappalli, Southern India,
:;;eiléeeggiggge;t:i .r; :;(::\:: I|‘:|"harmaceu[ic;l drug could be isolated
antimicrobial activities Anii;ii?:lj:?;un %('m'unrable fu'r '[{‘ESE
i o - Ant sensitivity to C. Vitiginea

: ested for bacterial and fungal strains. The methanol
f:;:i:efﬁnmg ;?itiai:e;;;"stgf plants had a higher inhibition zone
X udy showed that the leaves contain

all the phyllosmetics components. In the coming years, the pl
i:crull_:l be a fungal antibiotic alternative [8]. R
‘ Tissue extracts of Cissus affinis, flavonoids, polyphenals, ster-

oids, saponins, glycosides, terpenoids, and trite |

in leaves of the Cissus plant. | i peies weer und
5 plant. Inorganic elements found in Cissic

-
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found the presence of calciu i i
picarbonate, boronate, and DhoTlhsudlum' potassium, sulphate,
? . phates, but did not mention an
of Chloride or This type of treatment c . v
f tment can be applied to discases
that have not been linked to vitamin deficiency, such as I
tension, diabetes, and cancer for human I!caltlfl i’hm a|s 1];!)}0:1"—
are biologically active chemicals, present in .;u ,!';tﬂoimml;'tdt.s
“'r'\"hi'?h assist the human body in healing and gennr‘al ‘:eIII:I’ldL‘irT;l
[::g' ‘EI‘EEE cpéil::u:ir:ng?:;‘ng anc‘l protect their colour, scenl, and
il posihE Pt tll'le stud}{ stated that Cissus viticella
gt é'isea nical am‘i rmnpral content, Useful human
e ses such as cardiovascular disease, diabetes,
I tension, cancer can be supplemented with this. Our
n:westxganon has determined that CISSus Vitis extract can be a
rich source of phytochemicals [9].

Nano-copper was discovered commercially to be produced in
the ﬁ_-ult fungus Cephalotyceria. Synthesised nano-copper was
examined for urinary tract infections, We observed that the parti-
cles effectively killed pathogenic bacteria but didn't significantly
hamper the urinary tract activity. They had a significant antimicro-
bial and antioxidative effect against pathogenic strains of urinary
tract infection (UTI). As shown by these experiments, grecn-
related copper may well be a promising option for treating infected
urinary tract bacteria |10}

Cissus is a genus of a couple of dozen differcnt plant species,
widely distributed across the world, that have been used in tradi-
tional medicine in various parts of the world for a variety of ail-
ments. Further investigation is required to assess the
concentration and determine the precise mechanisms involved.
These plants could be useful in treating diabetes and 0stcoporosis
and a source for drug discovery and research [11].

Four-fifty percent of allopathic medicines are derived from
chemical ingredients. Many species of the genus Cissus have been
used traditionally to treat a variety of ailments in varfous regions
throughout the world. ‘Additional studies are needed to examine
and quantify their role. The lack of knowledge of the long-term

impacts of this study is going to have on the ecosystem has
brought my work to a screeching halt [12],

The operational parameters that are critical to the synthesis of
silver nanoparticles were discussed in this chapter. The synthesis
is influenced by the concentration, volume ratio, contact time, tem-
perature, and pH. It can be concluded that relevant nanoparticle
research is based on both operating conditions and excellent char-
acterization. The surface plasmon resonance absorption band can
be determined with UV-Vis spectroscopy. The functional types
are determined by FTIR and the morphology is determined by
the SEM and TEM.

Traditionally, wet chemicals were used to make silver nanopar-
ticles and often dangerous and inflammable chemicals are in use

[13].

2. Materials and methods
2.1. Synthesis of copper oxide namaparticle (CuONPs)

“2.8 g copper acetate monchydrate was dissolved in 500 ml
deionized water and magnetically stirred at room temperature
for 5 min in a standard reaction mixture. Following that, an aque-
ous extract of Cissus vifiginea leaves was added dropwise when
stirring; as soon as the leaves extract comes into contact with cop-
per ions, the blue colour of copper ions changes to green. The
resulting green mixture was held at room temperature while being
stirred. Ghidan et al, (2016) || observed that after 10 min, the
blue mixture, sition to a green suspended mixture,
water-soluble monodispersed cop-

Lo
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2.2, Leaves extract preparation

“Thanjavur has been used to callect good Clssus vitiginea's fresh
leaves. The leaves were washed several times with water [©
remove dust particles before being dried in the shade for two
weelts to remove any residual moisture. The leaves of (‘is.-':us
vitilininea were collected aqueously in 2 500 ml glass beaker with
10 g of dried fine powder in 400 ml of sterile distilled water. The
solution was boiled for 10 min or until the colour of the watery,
brown-yellow solution changed. The blend was then allowed to
cool down ta room temperature before filtering it with Whman
No. 1 filter paper and centrifuged to extract biomaterials for about
5 min at 1200 rpm. The extract was kept at room temperature tobe

used in future research.”

2 3, Characterization of nan oparticles

2.3.1. X-ray diffraction methad and electron microscopy

Using Cu I¢4 radiation, the phase evolution of calcined pawder
and sintered samples was analyzed using an XRD technique. The
voltage and current of the generator were set to 40KV and
30 mA, respectively. In continuous scan mode, the Cu sample
was scanned in the 2é ranges 15 to 700 °C. The scan speed was
0,03 s per second. The diffracted intensities were nated from 35
to 90° 24 angles The TEM study was done by CM30-Philips at func-
tioning voltage of 80 kV. The energy dispersive X-ray SPECtTosCoOpyY
(EDS), attached to the SEM, conducted a compositional analysis of

the sample.

2.4, DPPH radical-scavenging activity

Shimada approach is used to asscss DPPH radical-scavenging
operation. At various concentrations (20, 40, 60, and 80 g/ml}, a
two ml aliquot of DPPH methanol solution (25 g/ml) was applied
to a five ml sample solution. The mixture was vigorausly shaken
before being left at room temperature for 30 min in the dark. The
absorbance was then measured in a spectrophotometer at
517 nm. The reaction mixture's lower absorbance demonstrated
higher free-radical scavenging activity.

3. Results and discussion
3.1. Synthesis of copper oxide nanoparticles

The photesynthesis of CuQ nanoparticles was investigated
using an aqueous leaf extract of Cissus vitiginea, During the visual
test, copper acetate that had been incubated with leaf extract
changed colour from blue to green, while copper acetate that had
not been incubated with leaf extract did not change colour. The
presence of green colour in leaf extract rreated flasks is a clear indi-
cation of Cu0 nanoparticles’ formation, as stated by Gnanasun-
daram and Velavan's previous research (2020). According to
Cnanasundaram and Balakrishna (2018), the efficiency of Cissus
vip‘ginea leaf extract in the faster synthesis of CuO nanoparticles
with a variety of fascinating morphologies is due to the presence
of }rarious classes of phytochemicals such as polyphenals, anthra-
quinones, terpenaids, phenolics, reducing sugars, anthrones in
the leaf extract and, favonoids.

3.2. XRD pattern of CuONPs synthesized from Cissus vitiginea leaf

Powder XRD is one of the most popular methods used by min-
eralogists and solid-state chemists to investigate unknown materi-
als' physicochemical composition. For any compound, XRD is a
simple method fer detefmining the unit cell's size and shape.
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powder diffraction methods help qualitative
other types of analysis. Peak Locationg reveal lr.;
try, specifically the size and shape of the unit
hand, Peak Intensities provide details on elect
the unit cell, ie. where the atoms are
and Alagar, Theivasanthi and Alagar, Theivasanthi and Alagar,

Several Bragg reflections with 26 values of 38,02, 44.56, 5'7 68
68.51 and 84.540 indicate the (110), (111), (211), (220), and
(311) reflections of metallic copper specify the cubic crystalline
face-centred cubic structure of copper. Here, the constant is 40,8
(136.9-96.1 = 40.8). Biosphere crystallisation on the nanoparticle
surface could activate the unassigned peals, Macromolecules were
most likely responsible for copper ion lowering and exacerbated
the plant extract's peak enlargement and noise. The XRD pattern
h_as_therefore shown that the nanoparticle produced in this synthe-
sis is crystalline in copper oxide. There are ather unallocated peaks
and Bragg peaks that show copper nanocrystals, which indicate
that the bio-organic process crystallises on copper nanoparticles’
surfaces. The expansion of the pits is primarily due to the small size
of the particle. Table 1 and Table 2 contain indexed data,

quantitative, and
nslational symme-
cell. On the other
ron density within
located |10), Theivasanthi

3.3, Particle size ealeulation

In this research, the average particle size was determined in
light of the peak at degrees by using Debye-Scherrer formula Sun
et al, (2002) [11], Math et al, (2007) |12], Nath et al,, (2008) [13],
Branauer er al, (1938) [14].

D =094 fCos0

Where,

D = particle diameter size.

8 = diffraction angle

B = Full width at half maximum,

% = wave length of X-Ray (0.1541 nm),

The average calculated crystalline size by Debye-Scherrer eq
has been 32.32 nm.

The biosynthesized CuONPs of the [eaf extract was tested on an X-
ray diffraction pattern. Indexing is the process by which cell dimen-
sions from top positions are determined, This is the first step in the
analysis of diffraction patterns, The Miller Indices (hkl) should be
assigned to each Cullity peak {1978) to index a pattern of polvo
diffraction [15]. A Copper Nanopowder Sample XRD analysis of
the Goniometer was performed. For the 2-fold range, data were col-
lected from 10 to 90° with the step of 0.03°. The powder diffraction
pattern indexing was performed, with the first phase assigned to
Miller indices (hkl) for each top. Two different methods have been
used 1o index, and Table | and Table 2 are used for the data. The
same result is achieved with these two methods. A dividing con-
stant must be found in Table 1. The 3rd column values become
whole (approximately). Here, the constant is 40.8 (136.9-96.1 = 4

Table 1

Copper oxide nanoparticles synthesised by Cissus viriginea leaf XRD pattern simple
Peak indexing process,

1000 x Sin Peak Position 1000 « Sin 26/ Reflection  Remarks
24 26 408

96.1 38.02 23553 2 10
1369 44,56 13553 3 111
2304 6 2
3136 8 220
4439 n n

Matertals Taday, Proceedings xox (x000) oot

Table 2

The grain size of copper oxide nanoparticle,
2tofintense  Miller o af the FWHM of Size of the
peak (deg) indices intense peak  intense peak  particle (D)

(ikl) (deg) (B} nm

38.02 1o 19.01 03314 24.5773
A4.56 m 2228 0.3888 21.9349
57.68 211 2884 05033 18,8878
68.51 220 34.255 05978 14.2526
8451 m 4227 07377 81.968
Average size of particles 323241

0.8) Moreaver, the high intense peak for FCC materials is generally
(111) reflection, which is observed in the sample. .
X-Ray Diffraction pattern confirmed the succe_ssful synlhgsns of
copper nanoparticles with a shell of copper oxide; wherein the
main diffraction peaks characterize the elemental copper were
detected at 28 = 38.08, 44.56, 57.68 and 68.51 which correspond
to the (110), (111),(211) and (220) crystal faces of copper and
compared with the standard powder diffraction card o!jCPDS. cop-
per file No, 01-078-2076 Berra et al, (2018) [16]. It is also note-
worthy that there are other peaks at 26 = 38.02 and 68.51that
are characteristic for Cu0 and both peaks were attributed to the
presence of a Cu;O shell covering the copper core Johan et al,
(2011) |17]. Zhu et al, (2012) [18]. Whereas the peaks at 26 value
of 29.85%, 36.44°, 42.29°, and 61.41° correspond to the planes
(110), (111), (200}, and (220) of cubic crystal structures of
Cu,0 much well with the standard as JCPDS Card No. 01-078-2076.
Fig. 2 exhibits TEM images of the synthesized copper oxides
nanoparticles. It is clearly shown that in general the particles are
roughly spherical and irregular shaped, which are free from
agglomeration. The majority of the CuO and Cu20 nanoparticles
in the mixture are spherical in nature; additionally, the particles
are agglomerated to form foam like many particles. For Cu,0
nanoparticles is observed that there is more than one shape
(spherical nanoparticles) as depicted in TEM image. The nanoparti-

cles become greater in dimension having the form of foam like
bunch.

3.4, In vitro antioxidant activity of Cissus vitiginea leaves and copper
oxide nanoparticles

The DPPH radical is stable since a spare electron is delocalized
over the molecule, preventing dimer formation. The DPPH radical
SCAVENging power assay is used to assess antioxidants’ capacity
to quench the DPPH radical. When DPPH is decreased to its non-
radical form by antioxidants, the dark purple colour is lost. DPPH
is stable organic nitrogen centred free radical with a dark purple
colour that becomes colourless when reduced to its nonradical
Ifon'n. The model system of DPPH radicals is commonly used to
investigate the scavenging behaviours of various natural com-
pounds. The calour of the reaction mixture changes from purple
to yellow as the DPPH radical is scavenged, with decreasing absor-
bance at 517 nm, (2009) [19].

DPPH radical scavenging activity of Cissus vitiginea leaves
EXITact, CuONPs and standard as ascorbic acid are presented in
I'gl_;lg 3 and Fig. 3. The half inhibition concentration (1Csg) of Cissus
viriginea leaves extract, CuONPs and ascorbic acid were 50.51
?5.29 and 41.33 pgjm] respectively. The CuONPs exhibited a signif—.
icant dose dependent inhibition of DPPH activity (Table 3) as com-
pa_red to Cissus vitiginea leaves extract, The patential of L-ascorbic
acid to scavenge DPPH radical is directly proportional ta the con-
cn_zqtratnons. CuONPs has potential antioxidant activity than Cissus
vitiginea extract and rfear to standard, Antioxidant activity CuONPs
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T‘igr 2. TEM analysis of copper oxide nanoparticles synthesized by Cissus vinigineo
eal.

Table 3
DPPH radical scavenging activity of Cissus vitiginea leaves extract, CuONPs and
Ascorbic acid at different concentrations.

Concentrations % of inhibitions

(rg/ml) Cissus vitiginea  CuONPs 51d, [Ascorbic acid)
20 2026 4 1.41 24224169 2599+ 181

40 31712221 4096 + 2.86 48.01 £ 3,36

50 63.43 £ 4.44 G828+477  7356£514

80 B237 1576 B6.78 + 6.07 9031 £ 632

ICsp (ugfml) 50.51 45.29 41.33

Values are expressed as Mean 2 5D for triplicates.

100 DPPH
90 - =+—Cissus vitiginea ~#—CuONPs
80 - —+—5td. (Ascorbic acid)
5 7o
z 60
£ 50
£
w A0
]
20
0
10
0
20 40 60 80
Concentrations (jg/ml)

Fig. 3. DPPH scavenging activity of Cissus vitiginen leaves extract, CuONPs and
Ascorhic acid at different concentrations.

is better than plant extract and nearest to standard as ascorbic
acid,

4. Conclusion

The green synthesis is eco-friendly, thus cheap and CuONPs can
be produced. The leafl extract from Cissus vitiginea is used as a
reduction and stabilising agent. CuONPs confirmed green-
synthesized Co xide nanoparticles' surface plasm resonance.

herthd
l‘ pistt, Bamd

Materials Today: Proceedings o (oo X0

crystalline in nature, According to the Debye-Scherrer formula,
CUDNPs average crystalline sizes are ~32.32 nm. In this analysis,
X-ray diffraction confirmed the crystalline nature of CuONPs.
Cu20 nanoparticles are shown te have more than one form, as
shown in TEM picture (spherical nanoparticles). CuONpS antioxi-
dant activity confirmed in the present study.
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