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Abstraci
Heavy metals are known pollutants due to t

heir ability of bioaceumulation in organisms. Sewape may be contaminated by presence

of heavy melals in it, Sewage fed fishery is of common occurrence in urban seitlements, especially in under developed municipal

areas. Effects of heavy metals on fishes are still thoroughly un
particular, Present study 15 conducied fo throw some light an t
negative deviation in any healih related parameter may cause pu

mossamhicus fish in year long

explored area in state of Chhattisgarh and Rajnandgaon town in
his issue. Large number of population feeds on fishes so any
blic health threat. This study was conducted on Oreochromis

duration for three season namely winter, Summer and Post monsoon season Lo know concentration

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, indices like OWQI, THQ and MPI are

employed. OWQI shows that budha sagar pond is in good and fair condition. THQ is used for determination of contamination due

to non-carcinogen. Overall THQ is in the safe i

lowest in muscles, so we can say gills are mostly and directly a
study are within the safe limit but heavy metals like Cd and Hg are reporte

of heavy metals in this urban wetland.

mit for all the metals investigated. Mean MPI is recorded highest in gills and
ffected by heavy metals. All the investigated parameters in present

d here 50 measures should be applied to curb the menace

Keywords: heavy metals, overall water quality index, target hazard quotient, melal pollution index

1. Introduction

Over exploitation of natural resources, unsustainable
development, Rapid population explosion, 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
putritional 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, lysesome, endoplasmic reticulum, nuclei, and
some enzymes concerned in metabolism, detoxification, and
damage repair ('L

Some melals are essential for human health. Metals are
naturally occurring elements that become contaminanis when
their level increases above optimum level [?). Heavy metals are
classified in two main categories, essential and non-essential.
Sume of the essential heavy metals are Cu, Co, Zn, Fe and
Mn. they required in very trace amoun! for the appropnate
working and vital activities of organs, RBC formation and
vitamin synthesis in body but metabolic disturbances are
encountered in case of disturbance of optimum level 2

Heavy metal pollution is a grave and extensive environmental
concern due to their toxicity. Heavy metals enter the
environment through different natural channels and human
activities, They can bio accumulate in fishes and other living
! There is a growing concern that metals accurnulated
issues and pose health risk, especially for

14, 5, 8]

populations with high fish dependence
Heavy meals are considered harmful because of their toxicity,
long persistence, bivaccumulation and bio-magnification in
the food chain M. The extent of contamination depends on the
pollutant type, fish species, sampling location, trophic level,
and their mode of feeding ¥ Monitoring heavy metal
conlamination in freshwater systems by using fish tissues
helps to assess the quality of aquatic ecosystems !'%.

Fishes are used as bio-indictors and may play an importan
role in moniloring heavy metals pollution "

Heavy metals enter fish through five main routes ( food, non-
foud particles, gills, water, and skin), then fows into the
blood, and carried to either a storage point or to the hepalic
cells for its transformation or storage "2l

The liver is the main site of accumulation, biotransformation.
and excretion of pollutants in fish!".

1. 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 morming hours. Creachromis
mossambicus fish of around 100 gm 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 pul in oven ta dry at
110°C until reaching a constant wijght. The separated organs
F
\
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were placed into digestion flasks and ultrapure Cone. HNGOY
and H;0x (1:1 v/v) was added. The digestion Masks were
heated to 130°C until dissolution, diluted with water and
analyzed for heavy metal concentration using  Atomic
absorption Spectrometer I'*:**1*1,

Health Risk assessment of Pond Water

Overall Water Quality Index (OWQI)

Singh ef al (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 ol the Indian Standards (1S)
and Central Pollution Control Board (CPCB) standards, also
taking into account other [nternational standards of World
Health Organization (WHO) and European Commission (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 generales a score
which describes the status of water quality I'7]

owql = z

i=]

W . Y|

Where

w1 = 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 0 to 100 and is classified into five categories: heavily
polluted (0-24), poor (25-49), fair (50-74), pood (75-94) and
excellent (95-100). The status of water corresponding  to
different OWQI

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/ RepWanTa X Lo?

where Eg is exposure frequency (365 days/year), Ep is the
exposure duration (65 years), equivalent to the average
lifetime, Fw is the food ingestion rate (g/person/day) 4.73
gm/day "%}, C is the metal concentration in food (mg/kg); Rep
is the oral reference dose (mg/kg/day) obtained from USEPA,
W ag is the average body weight (55kg 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 63 years in this study).

Metal Pollution Index (MPI)
Metal Pollution Index (MPL 7 MPT shows cumulative effect
of all the heavy metaly investigated.

MPL = (CIxCL., )™

where Cf, ~ concentration of the metal n in the sample

1. Resalts and Discusyion

Oowol

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 1o the Tive classes according to contammation
status of waler, He gave heavily polluted, Poor, Fair, Ciood
and Excellent, After analyzing for that we got score T1.6 for
winter season it comes under the fair class, In summer season
score was 65.83 and il was alse of fair class and post monsoon
season score was highest as 84.66 1t is in good class. So 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 fron in
post monsoon  Liver sample and lowest value s 0.006
recorded again for same metal in winter muscle sample.

In children highest value found is 0.236 for [ron. Ttis found in
sample of Liver in summer sgason 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 lendency towards gradual increase. THQ is
hazardous when its value is above . Its higher values are
found for Iron but iron is mot considered as carcinogenic
element. s increased level may cause some ather
abnormalities in fish itself and also on animals feeds on them.
(Tahle 4, 5).

MPI

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 season. Lowest value (2.20) is also
found in sample of liver of winter season. Mean MPI is found
in order of Gill=Liver=Muscle. (Table 6)

Table 1: Parameters for OWQ1 (Figures in mg/1)

ikt Winter | Summer Post Monsoon
Parameters :
Temperarure 19 276 136
pH 6.8 7 69 |
Dissolved Oxygen 46 19 6.2
Total Hardness 141 172 124
Total Alkalinity 221 276 . 179
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ABSTRACT

Heavy mergly have g tondency gy Becumulate |y living synt
(Fe, Ph, Cr, g und Hg) ure observed [y Musgley, Gallls ang Liver
heavy meray tend g necumulung
muscle, All (e tissupy investignteq shows

shows presepee of He, Their Pattern of Recumulation jp investignreq Hinuey
Fe ueemm ulation iy
shows maximym tendency 1 Mecomulate in myyep, than gilly ggg

sample, Fe shows maximum tendency gf necumulation,
most abundam metal. [t
found jn higher concentration by except Cr pihey metaly are fayng

KEYWORDS: Heayy Meals,

The pollution of the aquatic environmeny wigh
heavy metals has become o worldwide concern duriny
recent because they PErsistent  gng
bioaceumplatjye in nature and have 1oxj; effects o
arganisms (MacFarlane and Burcheyy, 2000,

Metals are Omnipresent in nature and wijgp
increasing industrialization the  threar of meta|
Poisoning js incrcasing rapidly. A meiy] in trace amaouni
less than 0.0 Percent is vi
metal an organisy is however the
Same trace megg)y may prove 15 he 0xic when the
roncentration feve) Exceeds the thresholy limit requireqd
for proper functioning by increase in forty 1o twg
hundred tipeq (Venugopal ang Luckey, 1975). Meqals
are broadly Categarized a5 essential and oy, essential gg
far as humap health g concemed. Some metals are
essential for functioning biological aclivity pf bady
Heavy mapgls enter figh through roujes like food
Particles, gills, water and skin, flows to the blood gng
are carried to ejther 5 storage poing body or 1o the
liver for jis transformation of Storage,

Amid environmenal pollutangs, heavy melalg
are of particular concern, due to hej, Possible noxigys
effect ang ability 1 bioaccumulage in aquatie
cCosystems (Ceng| g al, 2006) Heavy meqa)s in
dquatic organ;smy, along with broaccumularigy have
places arqupg the

been extensively studieqd in diverse
globe (Amaranem; 2006; Dura] 2007,
2000; Yilmaz al. 2007, '

&y gills, liver and
of giliy fram a tinsues investigated
was Fe = (p . Hg > Cd, pp did nat fogng in any
Found in order of Liver » ;i *Musele, C'r jy secnnd
aller that jn liver, Although Fe iy
in limiy Prescribed by Fsgap, FAQ Wi,

high level, an Cxample af ap Enviranmenia) tragedy
due to heavy meta) Occurred in 1952 in the vicinity of
the Japanese coast of Minimata. A Previously unknown
Minimata discase erupted and spread rapudly apd
became epidemic, |y Was caused gy to mercury
compoungdy (Vandecastgp|e & Block, 1991) wag
well known cage where fishermen and natives from
vicnity of Minimata Bay and Jintsy River died of
suffered  from mercury  apg cadmium POisoning,
fespectively From this point pf lime undcrstandmg of
heavy melaly i aquanic living being Particularly fighes
became Important for humgan health {Raverg, 1979, Cid
et al, 200

According 1 Teodorave 1 al (2000} ang
Abdullah {200%) heavy metals studies dquatic living
S¥Slem give ap idea thay heavy metals jp aquatic living
*Ystem could be more reliable wage; quality indicargr
than chemjcq) analysis pf any other indicator

for humap and it js Organisms of high brophic level i
the aquatic foqq chain {Abde) Baki ef a/ 2017 Agah e
al., 2009 Blascq g o7 1998 ang Rashed 2001)

MATERIALS AND METHoDs

an ice box for

Hg, cr, and Ph) |, Varioys lissues (gills, livegangd '
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Figure 3: Fe in different Season (Con. In mg/kg) Figure 5: Crin different Season (Con. In mg/kg)
___Table 1: Heavy metal concentration in different Tissues
Metal Gill ] Liver Muscle
Summer Thet Winter | Summer Pt Winter | Summer i | Winter
Monsoon iy Monsoon Monsoon
Mercury (Hg) BDL 0.124 BDL BDL BDL BDL BDL BDL BDL
Lead (Ph) BDL BDL BDL BDL BOL | BDL | BDL BDL HDL |
Iron (Fe) 391 312 JI_E(} i 'Tﬂlfl N I;DR ﬂ B 6.6 135 538
Cadmuum (Cd) | BDL BDL BDL | BDL | 0106 | BDL BDL | BDL | BDL |
I_C]:rc:mium (Cr) 2.53 2.63 BDL ] 2.08 2.30 BDL 1.07 2.64 | BDL
Values expressed in mg/kg=ppm, d.w, BDL- Below Detection Limit. _'
Table 2: Mean concentration of heavy metals in different tissues
BIS
TR | e | e -
Metal FAO/WH for Gill Liver Musel
0 Water el
Mpi
Pb 25 03 0.01 (.30 040 00 0+
Cd 1.5 2 (bivalve) | 0.003 | 0.050 0+0 0.035+0.061 00
Hg 1.0 0.5 0.001 0.50 0.041320.07] 0 +0 040
10 ppb
- 0.05 - 1.72 +1.49 1464], 23+,
& | B 6+1.26 1.23+1.32
| F : ’ 03 - | 3ME23981 | 686E2:628E2 E‘”‘i ':‘“3
Values expressed as MeantSD,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
maossambicus from sewage fed pond, and its polential
health nsk for local population due to their
consumption. The majority of heavy metal
concentrations in the fish samples analyzed were within
the permitied limits setl 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 sagar pond is domestic sewage fed
pond it has no conneetion of industrial or agriculture
wasle water but surprisingly, amount of non essential
heavy metal Hg and Cd is seen in frace amount.
Budhasagar is mow 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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The present study deals with the fish biodiversity of of Kharkhara

rescrvoir distt, Balod, Chhattisgarh, The aim of the study is proper documentation
of fish fauna of Kharkhara reservoir. Freshwater fish biodiversity is poorly
studied. There is no proper documentation on [reshwater [ish resources of Central
India especially Chhattisgarh state,  Fishes are the unique creature of animal
world. It is one of the pood food source and able to combat problem of
malnutrition, Balod district is geologically located at plain of Chhattisgarh.
Kharkhara reservoir is constructed on Kharkhara river. Kharkhara river is
tributary of Sheonath river both river comes under Mahanadi drainage system.
In this study mainly edible fished are found. Total 48 species from different
sampling station were recorded. Recorded fish species were classified in 6 order,
I5 families and 32 Genera. Order Cyprniformes comprised of 5 families
Cyprinidae, Siluridae, Bagridae, Saccobranchidae and Clariidae were found as a
dominant group. The main fishes found are Catla catla, Cirrhinus mrigala, Labeo
rohita, Notoplerus notopterus, Notopterus chitala, Wallago attu, Mastacembelus
armatus. Puntius ticto, Ompok pabda, Mystus seenghala, Cyprinus carpio,
Clarius batrachus and Oreochromis mossambicus.

INTRODUCTION

Fish exhibit the greatest biodiversity of the vertebrates with over 22,000 species. Of
these, about 58 percent are marine, 41 percent are freshwater species, and 1 percent move
back and forth between salt and freshwater.

India has rich biological heritage that qualifies it as one of the mega diversity nations
of the World (Gadgil, 1996). The diversity within the fresh water ecosystem has a great
importance in terms of the livelihood and the economic importance of the people living
around it. Accordingly the relation between the biodiversity and human well-being is inter
related.

Biodiversity is the degree of variation of life form within a given ecosystem.
Biodiversity is essential for stabilization of ecosystem. protection of overall environmental
quality for understanding intrinsic worth of all species on the earth, India is very rich in
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~ Table =2 S TS
Abundance of Fishes in Kharkhara Reservolr II
IT RI;IJ _F_l-:nmily Genu;;;nﬂi“
I __f;.-——-——""“_'_"__
Hrck'r-l‘-cl-.:-ml'urmcs
Belonidae Xenentodon cancila - \
Order = perviformes \
7 Centropomidae Chanda nama
1 Centropomidae Chanda ranga ke l|
4 Nandidae Nandus nandus v |
|- & Anabantidae Anabas testudineus = ‘
! b. Gobiidae Glossogabius giuris ‘ oo |
; " Cichlidae Oreochromis mossambicus l;:
[‘,njcr-L_':."pTi}liﬁ'ﬂTﬂ{"j |
8. Cyprinidac Aspidoparia morar \ LC
9. Cyprinidae Catla catla | LC
10, Cyprinidac Cirrhinus mrigala | LC
. Cyvpriniduae Cirrhinus reba H 1
12, Cvprinidae Danio devario i L l
13. Cyprinidae Garra gotyla LC |
14, Cyvprinidac Labeo bata I LC M
|| 15. Cyprinidae |abeo calbasu L ;
6. Cyprinidac Labeo rohita 1C '
7. (yprinidae Osteobrama cob ' LC ~|
18 Cvprinidac Oxvgaster ba. LC |
19. Cvprinidac Puntius sars’ 1C |
{ 20, Cyprinidac Puntius 0 LC
21. Cyprinidae Puntius ! LC
|
' B 2 ) e
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Sowis |
L yprinidae |
Cyprinides

( yprinidac '
L vprin e
Uyprinidae
Siluridae
Silundag
Siluridae |
Bagridac
Bagndae
Bagndae
Bagridac
Bagridae .
Bagridac |
Saccobranchidae |

Clariidae

| (Qrder — Ophiocephaliformes |

Ophiocephalidac
Ophiocephelidae
Ophiocephalidac |

Ophiocephalidae |

Order = Clupeiformes

| 43,
i 4
45,

| Order = Mastacembele formes

Clupeidae :
Notopieridae

Notapteridae

‘ 46 Mastacembelidae Macrognathus aculeatus
, 47. Mastacembe lidac Mastacembelus pancalus
‘ 48, Mastacembelidae Mastacembelus armatus
L, _L________ﬂ_
Abbreviations: [11CN. Intemational Union for Con
Deficient. LC- Least Conc
Least Congem, VU- \.;'._;|m:rdh|ﬁ_
Evaluated

Apshwirh .linnnmu-

Tiwe Lot

%
Hypophtham icthys marlird
Cyprinus carpir

(yprinus specularts

1l
{ 't:mplumngudun idelln

(Ompok pimaculatus
Ompok p:l[h.‘l-ll-

Wallago allu

Mystus cav asius
Mystus viltatus

My stus odr

Myslus seenghala.
Ritarita

Baganus hagarius
Heteropneusies fossilis

("larias hatrachus

Channa gachua
Channa marulius
Channa punctalus

(hanna striatus

Gudusia chapra
Noloplerus nofoperus

Notopterus chitala

NI
N1

Vi
Vil

-

LC
LC
LC
LC

LC
LC
LC

NE
LC
LC

NT- Nearly Threatened, NE- Not
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MATERIAL AND MF

: THODS
The fishes were

. n

operating in thi ¢ eollected fropy Kharkhara reservoir and from local ﬁshcrmﬂt

B 10 this area, Fisherman generally yses ma s of nets like gill nets, cast net.

drag netelc. J V33 many type:

Fisheg Were

standard keys and by
J1968)"

preserved ip

10 % formalin solution and identified with the help of
oks (Day

JR a, .

Study period : This study wasconducled between Nov, 2013 to Oct. 2014.
RESULTS AND llISCUSSlUN

Here fish species are facing tremendous stress due to over and indiscriminate fishing
methods like small megh sized "El: use of dynamite and catching juvenile stage of fishes. It
may leads to destruction ofbiodiversity in this area.

o The scarcity of information of fish fauna is major drawback in preservation ufﬁsh
biodiversity in particular area thus there is 2 need of knowing fish fauna of freshwater habitat
which will help in Planning scientific method for there effective exploitation of fish
production (Srikanth eral).

Some common species are found to be distributed all along the rivers like Rasbora

spp-, Puntius spp., Danio SPP. (Bhat 2003). Much has been stated about declining fish
biodiversity and its conservation issues

in Indian River Systems (Menon, 1989; Dubey,

1994 Anon, 1995: Kapoor et al, 1998). Fish fauna of Chhattisgarh is scarcely studied and
needed to be thoroughly studied.

During the entire study period, total of 48 fish species belonging to |5 families and
32 Genera were recorded, Cyprinidae was the largest dominant family contributing 20
species (52.63%), Bagridae formed the subdominant family contributing 6 species (15.78%)
and the rest of the families followed order of abundance,

As far as IUCN conse

rvation status is concerned 35 species (72.91 %) comes under
Least Concemn (

LC) category, 7 species (14.58 %) are Nearly Threatened (NT), 2 species
(4.16 %) are Vulnerable {VU), and 3species (

6.25 %) are Not Evaluated (NE) and | species
datadeficient (DD)

CONCLUSION

The result of this study shows that Kharkhara Feservoir is prosperous in biodiversity
of fishes. The Kharkhara reservoir is manmade water body mainly constructed for irigation
purpose fish culture is its byproduct. It may yield high production of fishes if fish culture is
properly done in this reservoir. If this water body is properly utilized for the fish culture it
may become poverty eradication tool for local fisherman community. So it is the need of the

hour to focus proper attention to this types of water bodies. [t may be a fourfold effect on
society viz. irrigation, water recharging, poverty eradication and combating problem of
malnutrition,
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Abstract

F-’: eshwater fis F{ brodiversity is poorly studied. There ts no proper documentation on Jreshwater fish resowrces of
Rapandgaon. This snadv aims te prepare database of fishes found in Rafmandgaon town. Fishes are the wntepite creatire of
ammal world. It 1s one of the good food source and is able 1o combar problem of malnuteition. Ragnandgaon disteiet is
basically a tribal disteict. This v the first study 1o catilogue species of fishes found in Reajnandgaon 1w .-F?rcjm.lrm':;arm i
centrally siated i Chhattisgarh state. Sheonath river iy majov river of Chheatnsgarft having 1ty rJr.'mﬂl.ﬂn Rajnandgaan
JM”I[.-" Total 45 species from different sampling station were recorded, Recorded fish species were classified in 6 order, 15
h.lHll-l'.J_c‘.'- and 32 Genera, Order Cvprniformes comprised of S families Cyprinidae, Stluridae, Bagridae, Saceobranchidae Ia:t;!
(‘.’uum'ur were found as a dominant gronp. The main fishes fonnd are Catla catla, Cirrhinus mrigala, Labeo rohita,
Cyprinus carmo. Clarins batrachns and Oreochromis massambicus

Keywords: Buodiversity, sheonath river, malnutrition, freshwater.

Introduction

Biodiversity is the degree of vanation of life form within a
given ecosystem. Biodiversity is essential for stabilization of
ecosystem, protection of overall environmental quality for
understanding intrinsic worth of all species on the earth'. Tndia
is very rich in Biondiversity India supporis about 10 % of the
world's biological diversity with just 2% of world land area,

Fishes are the important group of animals world contributing to
the biodiversity of animals. Primarily fishes are used as a food
source. Many vital vitamins and fatty acids are found in fishes
50 sometimes it 1s referred by doctors as a good food source.

Rajnandgaon district is situated between 20,07 North w 22.2"9
North latitude and 80.2 East to 81.2"4 East longitude. Sheonath
river which is major river of Chhawisgarh is originated from
Panabaras hills of Mohla tehsil of Rajnandgaon district. Major
part of Rajnandgaon district 1s connected with Mahanadi river
system flowing lowards east (o bay of Bengal. Sheonath river is
major tributary of Mahanadi river. It is longest river of
Chhattisgarh, (otal length is 290 K.M. 1t confluences with
Mahanadi river at sonlaharsi of Distt Janjgir Champa.

Material and Methods

The fishes were collected from Sheonath river al mohara station
and from local fisherman and also from local cooperative
socielics operating in different ponds of Rajnandgaon (own.
Fisherman generally use many types of nets like gl nets, cast
net, drag net eic.

Fishes were preserved in 10 % formalin solution and identified
with the help of standard keys and books™".

International Science Congress Association

Study penod: This study was conducted between Oct 2011 10
Sep. 2012,

Results and Discussion

As per the available records no scientific study on the Fish
fauna availability has been conducted here so far In India, few
studies have heen initated to documeni the fish diversily and
assemblage’. Much has been stated about declimng fish
biodiversity and 11s conservation issues in Indian River
systems™, Fish fauna of Chhaltisgarh is scarcely studied and
needed to be thoroughly studied'™".

During the entire study period, tolal of 43 fish species belonging
to 15 families and 32 Genera were recorded, Cyprinidae was the
largest dominant family contributing 20 species (44.44%);
Bagridae formed the subdominant family contributing 5 species
(11.11%) and the Test of the families followed order of
abundance (table-1 and lable-2).

As far as IUCN conservation status'' is concerned 34 species
(75.5 %) comes under least concern (LC) calegory, 6 species
(13.33 %) are nearly threatened (NT), 2 species (4.44 %) are
vulnerable (VU) and 2 species are (4.44 %) not evaluated (NE).

Conclusion

The result of this study shows that Rajnandgaon lown is
prosperous in biodiversity of fishes. Fish culture is mainly
carried out by the cooperative fisheries societies. Carps are the
major group which is cullivaied, practice of composite cullure
of Labea rohita, Cirrhinus mrigala and Catla catla 15 generally
followed. Fish culture is only source of income generation for
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the local fisherman They lack seicntific knowle
culture. if proper scientific knowledge 1 implemented problem
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of unemployment and malnutrition will be eradicated from this

Table = 1
Family wise species compusition
S.No. | Order Family Nu. ol Fish Species Species Composition %

I Clupeiformes Clupeidae I 222
Notpteridyge 2 4.44

2 Cyponilormes Cyprinidae 20 44.44
Siluridae 2 4.44

Bagridae 5 1111

Saccobranchidye [ 2.22

Claridae | 222

3. | Belomformes __ | Belomdae | 2.22

4. Ophiocephaliformes Ophiocephalidae 4 H.HH

5 Perciformes Centropomidae 2 4.44
Nandidae | 222

Anabantidae 1 2.22

Gohiidac | 222

= Cichhidae ] 2.22
|6 Mastacembele{ormes Mastacembelidae 2 4.44

20
O Serieg”

¢ & & @ e & & o g
%@h@ﬂab@@b@‘b@
SRS LTS

Figure-1

Family wise species diversity and abundance of fishes
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Figure-2

Ecological Conservation Status of Fishes
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Table - 2
SNo. | Family u:ll:'llllllli ¢ of Fishes in Rajnandgaon Town .
- sentiy wnd Speckes L iwcard Nuime ) TUCN Status
! | 1 Clupentne = Uider Tupeddonmes - ]
3 Nuteprendae I\; 1: :i:h-l <t | RTINS = LC
i Notoptendae LLEEME hotupler Pl = LC
‘ Notoptenis chila Patol LC
i 4 Cyvprindae Aspid o 1'}'|‘|“"1”|l1ll'-'1 T -
= l':]n_““.[ n |.~_\lm ‘..'Im“.l TR “""!'.'.‘f'.‘.l - = TR
L L X i il vatla katla '
o Cyprindae Luth Mogal =
- A s imgala Mungul ¢
: Cypromdae Crdnnus ey Homm h L
) l.; prinslae i des Il = _I_F__
. Cyprndae Ll poiyla Butiwa [.{‘
L __I.!l l‘lr_l_llhh!.:!\' | aben I1.|l||“ - N o Hala o |:('
1L Cypomdae Labeo calbasy [ Kamach LC
L 12 Cypomdae Labeo robita y Ruhu LC
L 1. Uyprmdae 1 ll\lt'tlhl.Il1'|'..luu':.llul_- B Chilan - 1.C
14| Cypnmdae Onygaster bacaila Sirangi L
15 l:}i“‘_””‘.l..‘"“_. ) 1 ] antis sarana ) HI\-'L'||-|.;.| - = |_i_— ==
16| Cypomdae Puntivs sophore Jarhi kot ¢
17 L Cyprimdae TPuntius ticto Jarhi kotn 1C
|18 Cyprimidae H.hhu\l_l danicomus Dadhi s
19 | Cyprimdae Tor ton Khusra NT
0 | Cypnmdae Hypophthamicthys moliriy | Silver carp ) NT
21 Cyprnimdae Cypninus carpio Komal carp VL
11 Cyprimdae Cyprinus specularis Machn Vi
51 | Uyprimdae Crenopharngodon wdella Grass carp NE
=4 | Slundae | Ompok bimaculatus Botin NT
15 ‘“h"ld.ll.‘ “’;;llugn alu | 'i:l-‘l.;lh‘m N:['
16 Hagndae Mysius cavasius Tengna LC
27 Hagnidae Mystus vittatus Tengna LC
I8 | Bagndae Mystus o Sing LC
29 Hagndae Rita nia Kotia LC
30 Hagndae Baganus baganus Rod ) NT
i Saceobranchidae Heleropneusies fossilis Singh LC
32 Clarmdae Clanas batrachus Muongn 1.C
Order = Helomiformes
33. | Belonidae | Xenentodon cancila B | Gunda LC
Order = Ophiocephaliformes -
i Ophiocephahidae Channa gachua Bijalwa/Biru 1.C
35, Ophiocephahdae Channa marulig Sanwal 1.C
da. Ophaocephahidae Channa punclalus Khoksi L.C
37, | Ophiocephalidae Channa strintus Bhunda I.C
Order = Perciformes
8. Centropomidae Chanda nama Chandem LC
39, | Centropomidae Chanda ringa Chandni LC |
4. Namdidae Mandus nandus Bhedu 1.C
41. Anabantidae Anabas testudineus Koi 8]8]
42| Gobidae Glossogobius giuris Khasadda LC B
43 Cichlidae Oreochromus mossambicus Tilapia NT
Order — Mastacembeleformes
44, Mastacembelidae Macrognathus aculeatus Jan barm NE
45. Mastacembelidae Mustacembelus pancalus Ham Lc

Abbreviations: TUCN- Tnternational Union [or Conservation of Natwre, DD- Data Deficient, LC- Least Concern, V- Vulnerahle,
NT- Nearly Threatened. NE- Not Evaluated.
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i
, SELECTIVE EXTRACTION AND SPECTROPHOTOMETRIC . | =
. DETERMINATION OF VANADIUM (V) AS MIXED LIGAND ¢
: COMPLEX WITH in
DETERMINATION OF MINOR QUANTITIES OF IRON (lll) USING m
N - HYDROXY N (4-METHYL) PHENYL N’ (4-FLUORO) PHENYL A
= BENZAMIDINE HYDROCHLORIDE AND THYOCYANATE. J
[ ¥ The proposed feagent reacts with Iron (111) in presence of thiocyanate ion to form &
wrmge-red complex which is extractable in benzene. The colour reaction is very sensitive, On !
this busis 4 rapid exiraction-spectrophotometric method has been developed for the E
determination of micro quantitiesof Iron ([11) in iron samples. The absorbance of the coloured AI
complex is maximum al 470mn. With molar absorbance 13440 S0 mole-1 cm-1 i benzene.
The extraction is quantitative in the pH range 0.25- 70 M hydroehlorie acid. The colour i 4
stable for at least 48 hrs ar 25 JC. the system obeys Beel™s law in th range L8 ppm o 4.0 ::
PPm. Most of the common jons generally associated with Iron in its ires and alloys e.g Co éx
(1), Ni (11), Fe (M), W (VI), So42-, CI- etc do not interfere with the determination. The St
method has been successfully applied for the determination of tron (1) in steel samples, iron
ores, and water samples. -
Key Words:- C
Solvent Extraction, Mixed Ligand Complex, vanadium Spectrophotometer,
Absorbance, Sandell sensitivity. 5
Introduction;- ta
Iron is most essential micro nutrient for human beings but when more than 0.3 5
PPM iron is present in drinking water it is toxicl-6, Literature reveals a number of methods to P
determine iron spectrophotometric ally. In the present inve stigation new method has been
Mhﬂﬂd lor extraction spectrophotometric determination of macro amount of Iron (111 in 5
different iron samples. b
The well known red iron thiocyanate complex method7-13 sulfers from %
U 'Wﬁmmuai limitations such as stability of the colour, reprodis ibility, nonlinerity of o
Ml}"ﬂﬂunl ofthiocyanate ete. even the modified methed lucks selectivity. When Iron “'
ed with thiocyanate and N-Hydroxy-N-(4-Methyl) pheny! N (4-Fluoro) phenyl g
The formation of thiocyante mixed complex not only increases (he sensilivity p
ectivity. The proposed method is simple raid, and free from strict control of ‘
such as volime of aqueous phase, time of standing, ¢ifect of temperature,
:._Ii'_ :,i
- e - A
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reagent concentration. The method is free from interfercnce of lrom (111). Vanadium (V).
Cobalt (11). Nickel (I1). The method has been successfully appled for te deiermination of iron
in ores, iron alloys, soil samlies and water samples. The results were compired with standard
methods.
Apparatus
Systronicspectrophotometer model 166 (digieal) was used (o shsorbance

measurement. “The results were verified with Carl ZiessZena SPEROL Spectrophotometer pH
values were determined with a systronic pH meter type “321.
Regents and Chemicals
All the reagents and chemicals used were of analar grac

A 0.1% (W/V) reagent HMPPFBH solution in benzene was used for extraction
purpose. A 2% aqueous solution of potassium thiocyanate was cmployed through out
experiment. Reagent grade benzene was used for preparation of reagent solution and

|

i

extraction work,
Standard Iron (111} Solution

E. Merk iron wire was dissolved in 30% nitric aci he oxides of nitrogen were
removed by boiling. The solution was standardised gravimetiicallyl 3
Colour Reaction

Iron (I} in hydrechloric and medjum forms a benzene extractable, Orange red
ternary complex with HMPFBH and thiocyanate for which the aptimum acidity range is 0.25
to 0.70 M. Hydrochloric acid. The mixed complex absorbs strongly at 470nm, hay ing the
molar absorptivity to be 13440Mole-1 em-1.
Procedure

An aliquot of Iron (I11) solution containing 50 pg of iron (1) was taken in a 125 m|
separatory funnel To this 5.0 ml thiocyanate solution was added. The acidity was adjusted
between 0.25 M to 0.70 M hydrochloric acid in a final dilution ol 25 ml To this added 25 ml
of 0.1% benzene solution of HMPFRH. Equilibrated the solution for 2 minute. The orange-
red benzene extract was dried over 2.0 g of anhydrous sodium sulphate. The absorbance were

measured at different wavelength: 1o find out wavelength of maximum absorbance against
reagent blank,
Results and Discussion
Choice of solvent

Various solvents were (ried for extiaction ol Fe (HD-SCN-HMPEBE ternary
complex. Benzene, Tolucne, Carbontelrachloride, ¢hlorolorm all extracted the orange red
complex quantitatively but benzene was [ound 1o be most suituble extraction solvent as in
this, the ternary complex gets most readily extractad.
[iffect of acidity

The acidity of the aqueous phase was adjusted with 2 M hydrochloric ac i, Other

acids gave low absorbance value, The oplimum acidity range was lound to be 0.25 M (0 0.70
and above 0.70 M TIC). The elfeet ol acidity on absorbance values are tabulated in table

3.2 and shown in Fig. 3.2 On increasing the acidity ol the uguieous phase, rate ol extraction
s deereased, Therefore 0,40 M HCHwas sclectad lor extruction work

Liffeet of Reagent

ISSN: 2347- 2170 Jan-Mar|2016
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: selective and sensitive method has been proposed for ewsraction - spectrophoiometrc

determination of Iron (1) in Slag. Soil.

waler sampies etc
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SELECTIVE EXTRACTION AND erCTnorﬂomnﬂmC
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

Govi, Digvijay College, Rajnandgoon (C.G.)
RECEIVED : 22 February, 2016

N-Hydroxy N-(4 methyl) phenyl N (4 fluoro) phenyl
benzamidine hydrochloride is newly synthesised reagent
Mo (VI) is reduced lo Ma (V) with ascorbic acid in
hydrochloric  acid solution and then complexed with
thiocyanate. The orange red complex is exiracted with
penzene solution of N-hydroxy N (4 methyl) phenyl N'
(4 fluoro) phenyl benzamidine hydrochloride and
thiocyanate. The coloured mixed chelate absorbs at 470
nm, with molar absorptivity 3840/mole”’ cm'. Beer’s law is
obeyed in the range is 5.0-20ppm of molybdenum.The
optimum acidity range is 2.2 to 3.5 MHCI. Most of the
common ions including Al (lIl), Cr (i), Fe (lll), Fe (I, Ni
(. Zr (IV), V(). Ti {IV), Zn (ll) e1c do interfere. The
method has been used for the determination of

molybdenum for steel.

Department of Chemisiry,

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

“NTRODUCTION

m)lyhdenum is a trace elements distributed widely in nature which plays an important
\n our industrial society. While there are areas in the
is not possible because of the deficiency of
occurring high levels of molybdenum
ds study of environmental effects of

role in plants and animal nutrition and
world where optimum growth of crops
molybdenum, these are also many areas where naturally
in forage lead to livestock [1] health problems. This nee
molybdenum.

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

The N. Hydroxy N. (4 methyl) phenyl N’ {4 fluoro) phenyl benzamidinehydrochloride
and thiocyarate method is very effective [5]. 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, lemperature, standing time etc.
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EXPERIMENTAL

nclumicnh 0 used for the cx[rar;t.iun nr!d
0-1% solution ol ]"iMPFB}'I in henzene E':.:I} pmpaﬂ!d 10% solution of -ith‘Ul'hlL‘

ic determination of molybdenum. Fr andard solution was
ﬁpnclrop(:l néwclrllfllti]s::Lr:lpn;lll-‘lTﬁ(‘N thiocyanate were employed. Standa
ucid any 50 '

i inoline [6].
prepared, The solution was standardised with . Hydroxy quin [

| :*““z; e me W rimetri¢ determination of

e I-Zeise-Zena spectrophotometer spekol was used for colo 1 etric determi
e, S » 321.

complex and the pH values were determined with systronic pH type 32

3. Colour Reaction -

' . . - Bl . il ‘j'um
Molybdenum (V1) is reduced to Mo (V) with ascorbic acid in hyf.fljmll;nlurn. T.ﬂ::f ‘:“h
& complexed with thiocyanate ions. The orange complex formed is then extr:
benzene solution of hydroxyamidine.

Procedure -

The aliguot of solution containing 200 pg of n?ulyhderlum was (aken in a r?zg mll
separatory funnel To this Sml of ascorbic acid solulion was added. Then added 2. n‘:]
ammonium thioryanate solution, The acidity of solution was adjusted bu[wc'c:n 2.2-3.5M wil :
hydrochloric acid keeping the total volume of aqueous phase o 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.

AZESULT AND DISCUSSION

Exoicr of solvent - Chloroform, CCly, benzene, toluene ete were found to extact the

mixed complex quantitatively. Benzene found 1o be best extracting sol
sensilivity of the complex is enhanced and complete extraction is relative

Effect of acidity - Acidity of the solution was mi
Optimum acidity range wiis found o be 2.2 160 3.5 M HCl1,

Choice of reducing agent - Stannous chloride, hydroxy| amine hydnxhn‘uridm ascorbic
acid were tried ay reducing agents But ascorbic acid was foung 1o be the best (o reduce
Molybdenum (V1) 1o molybdenum (V) stannous chloride and hydroxylamine hydrochloride
results low and erralic, Crouthamel, Johnson [7- 13) reported this,

Effect of Reagents —

(A) Effect of HMPFBH — A1 20 molar ratio of metal o reagents way found 1o give
miximum colour intensity, [In Practice a 50 fold molar excess of reagent over that of
molybdenum was used for colour development,

vent as in this the
ly rapid.

lintained with hydrochloric acid.

Influence of diverse ions -

To study the effect of various anions and cations on the determination of molybdenum, 3
fixed amount of molybdenum (8§ PPM) was mixed wiih known quantity of foreign jon under
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47
;Eﬂ:ni:mdlhe acidity of the solution wag adjusted 10 3.0 M Mo (V) was exiracted and
lulerm].; :J‘IL decording g procedure, a reasonable dmount of many anions and cations are

Compnrimn with other Methods -
agent such as thi

lncr& "umb‘“_ of i cyanate n (11) chloride [14-
remo T ACetic acid [18-19], dihio oxamide
Mid-‘lr—"l‘ﬂ&ﬂ_im spectrophotomelric dete

16], chloranilic acid [17],
[20]. 4-methly A-bentanol [21] etc have been
rmination of molybdenum,

— Sample Certified Value % Average Value % Standard deviation
— 0B 0,430 0410 + 0.0061
a1l 4070 £ 0.0071
8.38 8372 00042 |
B 0.255 0.259 200027
The disadvnmagcs are avercome successfully in the present N-hydroxv-N (4 methyl)
phenyl N' (4 fluoro) phenyl benzamidine hydrochloride and thiocyanate method.

Concrusion

~ Hydroxy N (4 methyl) phenyl N' (4 fluoro) phenyl benzamidine hydrochloride is
pProposed as a pew|

¥ synthesizedreagent for selective extraction and
determination of m

spectrophotometric
olybdenum with thiocya

nate. The brown red mixed complex of these
reagent is exiractable 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
1122 (Mo : SCON - HMPFBH) mixed complexes are 470 nm 3840/mole”’ em™' and
0.0285 pg of the malybdenum/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 steel samples, ores and alloys.
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ABSTRACT
A novel extraction spectrophotometric method has been proposed for the determunaton f vanadium (v) using
N-Hydroxvl-N-(2-Methyl) N'-(4-flouro) pheny| benza-amidmehydrochlonde and thiocy wrale HMPFEH reacls
with vanadium 1n acidic medium to form 1.2 (metal ligand) blue-violet complex mn chlosoform The absarption
spectra consist of a flat peak in the range of 550-590 nm with molar absorbance 700+ 0 mole-1 em-1 when
thiocynarate is added to this solution a marked increase in wave length of maximum abso bance is observed. On
this basis a simple rapid and sensitive method has been developed for the determination of microgram guantiics
of vanadium m alloy steels. The temarycomplex V(v) HMPFBH-SCN-absorbs strongi: at 590nm with molar
absorbance 6114 male-1cm-1 and sandell sensitivaty §.34+10-3

The system obeys Beerls law in the range | 6 pH to 3.2 pH lons like cl-, sod2- F-ero F 1= 04 '+ COZ+. Ni2+
do not interfer in the determination, The method has been applied for the determunatio  of aradium in steel
sample.

KEYWORDS- Solvent Extraction, Mixed ligand Complex. Vanadium, Spectrophotometcr. Absorbance.
Sandell’s sensitivity 4

1.  INTRODUCTION
The toxic effect of vanadium and its compounds is considered o be similar as that ¢f lc J and mercury These
effects are due to industrial exposure to vanadium compounds are followed by different 4 iments a man such as
bronchitis, pneumonia, imitation of mucous membrane, gastro imiesunal and acros dise ders*“Talte’
estimated vanadium in biological sample with 8 hydroxyl quinolone N-benzoylphenv! tydrov:lamine and its
analogies are ardelyused as reagents for vanauim but Donaldson” claims that low and errenic results are obtaned
by these methods,

Many monobasic and bidentate chelating agents reacts with vanadium form | 2 (metal reigent) complex having
a basic V=0 group and acidic V=0H group in the same molecule The basic group reacts wth acidic substances
10 give a hyper and bathochromic effect while the acidic group reacts with basic substances  To give a hyper
and Hypsochromic effeet coloured mixed and the amon **

N-hydroxy-N-(2-methvl)phenyl N'(4fluorc) phenyl benzamidine hydrochlonde reacts v ith vanadum (o farm
blue-violet 1:2( metal: higand) complex in chloroform. These complexes absorbs 1 the region $50-590 nm
having low absence value In presence of complexing agent like thiocyanate, the wave-'ength of this coloured
species shift 1o longer wave-length with an increase in absorbance value at L max on the basis of strong
synergism which is annbuted to 122 (metal reagent thiocyante) mixed complex formation, for solvem
extraction and spectrophotometric determination of microgram amounts of Vanadiurn (v has been developed
This method is suitable for accurate determination of vanadwm i standard sicel sampes

hup. v ww yestt com® International Journal of Engineering Sciences & Research Techmolagy
[B27]
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1.  EXPERIMENTAL

of the complex. The pH

i : 1nation
AL ter spekol was used for colonmetric determ
A CARL Zeiss Zena spectrome . _
values were determined wath a systromic pH meter type 3l

spared by dissolving
‘IW' of this squtag{;

Standard Yanadium solution . i
Yanadmm (v) stock solution cantmning appro; : et inr The
B.DH. Analar grade ammonium meta vanadate in doubly '31‘63‘;:]1‘:: E:':“;mk o
was determined volumetnically using potassium permagnel

ug vanadium (v) m|''was preparcd,

o

jum per ml was |

il o vanadium conten .
lutions. 2 +olution contalning

Chloroform . , etilled water & dned over fused
Commereial chloroform was washed five or six times with half its volume of distilled 1
caleium chloride.

Reagent Solution ) oo le for several
A 0.3% solution o) HMPFBH in chloroform was employed for extraction work. This vas stab

weeks when kept in amber coloured battles, ! "

A 2% aqueous solution of ammonium thiocyanate werg prepared and used for colour devel spme

Colour Reaction s

The hydroxyamidine synthesised in this investigation react with vanadium (v), in the prescnce of thiocvanate to
form 1.1.2 preenish blue adduct extractable into chloroform over the wide pH range. The colour are stable for
over 24 hrs. at room temperature & follow Beer's Law,

Pracedure- g ;

Take a solution containing 100 pg of vanadiym (v) in 125 ml separatory funnel, add > ml of Ammonium
thiocvarate solution and bring the total volume of aqueous phase to 15 ml adjusting the pH 1.0 10 3.2 with HCL
or ammonia. Introduce 10 ml chloroform solution of the reagent and shake vigarously for 2 nun separate the
chloroform layer in a 50 m] beaker. Wash the aqueous phase with 2+4 ] portion of chloroform and add the
washing to the contents of the beaker Dry the combined extract into a 25 ml standard flask and make up ta

volume with chloroform. Measure the absorbance at wavelength of maximum absorption (590 nm) against
chloroform as a blank

L RESULT AND DISCUSSION

Choice of solvent for extraction
Various water inmissible Organic solvents were tried to accompl;
complexes. Benzene, toluene, CCly, chlorobenzene Chloroform were found suitable whe

Chlorofarm was found 1o be most satisfactory because HMPFEH is more s
are more readily extractable in this solvent more over this solvent alss affer
as its cheapness, casy recovery and handling effect of pH

oluble in 1t The vanadium complex
§ various advantwes over other such

The pH adjustments were done with 2M found unsuitable for extraction work and colour development optimum
PH range is | .0 ta 32, :

Effect of HMPFBH

The effect of amount of HMPFBH was studied by taking fixed amount of vanadium (v)
thiocyarats, keeping other variable constant A 8 fold molar ratio of HMPFBH (o vana
complete extraction of mixed complexes with thiocyanate. Addition of eXCess reagen
excess caused no adverse effeet on the % may emplaved for extraction works.

atwl constnt excess of
dium was adequate for
Lup to 100 fold malar

N/ o sl con® Tnternational Journal of Engineering Setomes 4 Research Techn
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Name of steel alloy ';Ti::;:?;[uﬁn@m }H\"::;::i ‘- certified value
2411 Alloy steel 1.560, 1350 1555 1370

1348, 1.552

1.568
64Allov steel 1.58,1.56 1.57 570

1.56, 1.55

1.64
252 low Allov steel 0.456,0.468 0439 0 460

0.430, 0,453

0.468

Obtained from Bureau of Analysed sample Ltd
Newhan Hall Middlebrough Newyorks,

IV.  COMPARISON WITH OTHER METHODS
The reagems and methods employed for spectrophotometric determination of vanadvm (v) has been recently
reviewed by G. Svehla and G Tolg'” Benzohydroxamic and  N'Benzoylphert| hudroxylamine®, 8
hyvdroxiquinoline etc. have been recommended. It suffers from the interference of iron . other elements such as
chromium, mangnese. Copper, cobalt, Mickel etc. which are associated with vanadium 111 its ores & alloys

V. CONCLUSION

Simple, rapid, sensitive and selective method has been developed for extraction spectrophetometric
determination of vanadium (v) with N-hydroxy-N-(2-methyl) phemyl W' (4-fluoro) phenyl benzamidine
hydrachlonde and thiocyanate. The colourcd mixed complexes are extractable into « hloraform. This method
have been applied to determine the vanadium contents of BCS steel samples Mofvi), Wi, Nb(V), Taiv),
ZeTV), AT, Cr(110), Ni(11), Co(ll), Mni11) ete. Associated with vanadium in iis ores ind alloys
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Effect of thiecysnate : i as examined
Ihe effect of thiocyanate on extraction of fixed amount ol vul-':dl".‘:a:rlm far complote
HMPFBH n chloroform keeping other vanable constant The thiocyan:
) i

4 00013 M concentration of
qraction af vanadium

Volume and concentration of aquenus phase

The volume of aqueous phase could be vaned 10 ml to
coloured systems . In practice the valume of ch nqueous phase :-'-_'l“
work with equal volume  Vanation of temperature from 20-40" in aqucous p

50 ml without any change 1 al sorbance valuc:a;]f L!I1c
- always adjusted to 2 ml as 1l is desirable 10
hase did not affect the absorbance

Effect of electrolytes <

The distnbution ratio of the mixed complexes are high hence the rate of extraction and
not affected by electrolytes such as NHyel, NaCI&KCl {up to 3.0 m)

ahsarbance values were

Extraction time and stability of colour )
The penod of shaking was vaned from 0.5 to 60 min, The extraction was found to be «
min The coloured system were stable for 24 h at room lemp.

uantitative within 1-3

Adherence (o Beer's law G
The vanadwum (v) HMPFBH.-SCN- complex follows Beer's law in the range 16 10 70 ppm Sandcll
recommends an opiimum range of 0.2 1o 0 7 units of absorbance measurement

Molar absorptivity and sensitivity )
The optimum concentration range 15 from 1.6 to 7.0 ppm. The effective molar absorpuvity of thiocyarate 1s

6114137 (01 00834) ug of vanadwm (v) per em?

Precision
The absorbance value of 10 samples, cach containing 100 ug of metal in final volume of 25 ml was measured
the result indicate that the methed 1s precise and reproducible.

Effect of diverse ions ¥

To study the effect of diverse ions an the procedure a fixed amount of vanadium (dppm) was mixed with
known guantity of ion under study and the pH of the solution was kept |1 0 to 3.2 The interference due Fe* &
Cu"" could be climinated by masking with trisodium phosphate and thiourea respectively Mo (v) gave
chloroform soluble yellow complex wath reagent and had no interfering offect .

Application of the method-:The proposed method has been applied accurately and preoisels fur determining
vanadium contents in standard samples of steel,
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ABSTRACT

A tn

R Wy P - Nanoparticles have a diameter of up o 100 nmeand o higher suiface-to-vedume ratio, enabling mene
LI il 2001
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preparation, the abiliy to control particle size, shape, and morphalogy s mpertant The mest impaman
Lol for studyimg nanamatenals s RO, 10 v a vital characterizatbon ol in solid-state chem stry and
materialy science For any caompound, XHO 15 a simgle method Tor detenmining the urit eell's e and
shape Thes study explains how copper oxide nanoparticles are formed in Clsud dtlghaed leaves The
Me— antiomsdant tunction and XRD study of the synthesized CoON were also investigated  Accsoding s
Corasst iyntheth the XRD resulls, the copper oxide nanoparticles farmed by reducing Cud + ions by Clau aitigine leal

et are crystalline m nature, CullMPs have an average crystalline size of - 3232 nm, according ta

the Debye-Schener lormula CuldNDs hawve ligher antioxidant activity than plant deteact and are <losess
to asced b acedd o e of standard
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1. Introduction i5 found 1o be cost-effective, straightforward, and enviranmentally

Inendly 1]

Green synthesized AgNPs were tested Tor antimicrobial acoviny
Against a variety ol microorganisms This résearch demonstrated
that biomaterials could be used o synthesise silver nanoparticles
using green chemstry principles,

A new electrolysis ol silver nanoparticles using AgNO3 lor metal
precursors, which s economical and enviranmentally fnendly, is
mentioned (n this review. Ag nanoparticles were detected in
microbiology experiments to be effective against Ecoh and B
megaterinm bacteria. The actual surface area (55A) 15 24 m2 per
wramme. The particles measure 24 nm. Bactenal 55A studies show
that antimicrobial agent reactions have a maygr role to play. This

Nanaparticle hosynthesis oftered an .|il|!L'.1|lI]g alternative to
chermcal synthesis methods. They predict that dyes will be used
o treat cantaminated water sources in the future, and they are also
a promising candidate foi a variety of medical appheations |

A bottam-up ‘green’ roure can be used to make silver nanopar
ucles (AgNPs), They are sphenical in shape and range in size [1om
20 to 30 nm. Several pathogenic bacteria were demonstrated by
annibacterial and synergistic activity with canventional antibiotics,
Manaparticles can enhance the antibiotic potential and also treat
bacterial infections. The photosynthesis of U. dioica extract AghT's

method provides for the synthesis without the need of addinonal

= Covresponding authon —_— i e ek | agents of nanapowder tunable particle size at room temperature
o e L] i LLELLN r
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Fig. 1. XRD patrern of copper axide nanapaitiles synthesized by (oo vitigines beaf

different methods have been used to investigate SSA of Silver
NManoparticies and the gher S5A has been found to lead 1o a nse
in antibactenal activity of sitver nanoparticles. The synthesised sil-
ver nanopowder can be used in a number of applications

One of the most commaon and interesing nanomatenials is sitver
nanoparticles (AgNPs1 More research is required to fully under-
stand the synergistic impact of the two cytotoxic agents simultane-
ously. It wall aid in developing a2 novel device wath multiple
components that work together to rreat different forms of cancer
Studies are unavoidable to ensure the biosafety of AgNP usage in
humans. Nanotechnology-based therapy could outperform curmemt
rreacments. It should be able to overcome the limitations of the
current S}'STEITI

Efforts were made o conduct pharmacognosy studies on Cissus
Tannins, protein, and steroid were found in most of the extracts in
the three primary forms of plant matter: leal, root, and stem. Fruits
are edible. as well as claimed to be useful as medicinal. In vanous
developed and developing countries, primary healthcare is in great
demand due 10 1ts numerous medical and biclogical actions and
lower costs

Copper ions (Cu = ions) can be valuable in several therapeutic
apphications. Brosynthesize copper-plate can be done successfully
using plant extract from C amofiana. Gram-neganve bactena
exhibited the most antibactenal properties because of their very
thin peptidoglycan layer and CuN Ps. We are excited about the
rasults because they lay the groundwork for an entirely new field
of study in bactenial and antioxidant activity nanotechnology. In
this manner, CUPS 15 a treatment for ulcers.

Silver nanoparticles were created by chemically reducing silver
nirrate solution with ethanal. Nanoparticle synthesis 15 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 absarplion spectra, the surface
plasmon resonance peak exhibits ma;timal abs_ﬂfptmn at 422 nm.
The presence of the SPR peak is the primary indicator of the forma-
nion of metal nanoparticles. _

Conventional methods of decontamination are not appropriate
for treating spices. The thermolability of many essential o_il compao-
nents means that heat cannot be used. The decontamination of
high volumes due 10105 short penetration is not suc_cessﬁ:l by UV
radhation, The best method for microbial decontarmnation of the
spices and plants without altering the condiment consisiency

spemed (o be P-imadiation. Commercial irradiation in over 40
countries has already been used in the US, France, Halland, Bel-
gium and China with prescribed doses |5,

Naneparticles of copper (11} oxide |or copper oxide nanoparti-
cles} have gaimed notortety for their chemical and physical proper-
nes Useful for gene therapy are the relatively rapid growth.
mansparency, and small zebrafish embryos’ small size. It's been
suggested that the zebra fish is an in-vitro experimental model
for new drug discovenies. The speed of thewr proliferating hissues
allows for the assessment of new medications. The resulting infor-
mation depends on the size and number of NP, Antioxidants, anti-
cancer, ant-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 i 1t Featured in nanotubes <an enhance the active surface
and imtial opnical, chemical, and electrochemical properties. A
new composite of copper and bismuthide is reported ro have
higher catalytic actwity than monometallic copper for copper bis-
muthide applications 16}

The Ti plant is found in many agricultural and ormamental
farms. Anticancerous claims are made about this plant. Green syn-
theses of nanoparticles have gained artention in the last decade as
2 way o create nontoxic compounds over the last decade. In the
present investigation, researchers synthesized copper nanopart-
cles using water extracts of one plant, Cucumaria frondasa, which
15 also known as sea cucumber. It was Jetermined by the Free Rad-
ical Catalyzing Determination Test that the antioxidant properties
of the nanoparticles [7!

Survey of the Cissus virigines plant leaves focussing on the phy-
rochemical components, antimicrebial activity and trace metal
levels. Leaves from the distnict of Tiruchirappalli, Southern India.
have been collected. A new pharmaceutical drug could be isolated
and identified as a bioactive compound accountable for these
antimicrobial activities. Antimicrohial sensitivity to C. Vitiginea
has been tested for bacterial and fungal stréins. The methanal
exrracts from the leaves of the plants had a higher inhibition zone
than the fungal strain. This study showed that the leaves contain
all the phyllosmetics components. In the coming years. the plant
could be a fungal antibiotic alternative |5

Tissue extracts of Cissus affinis, flavonoids, polyphenals. ster-
pids. saponins. glycosides, terpenaids, and triterpenes were found
in leaves of the Cissus plant. Inorganic elements found in L‘issiﬁ
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found the presence of calciwm, sodium, potassivm, sulphate,
mcarbonate. boronate, and phosphates, but did nor mention any
of Chilonude o This type of treatment can be applied to diseases
that have tot been iked o vitamin deficiency, such as hype
tension diabetes, amd cancer Tor boman bealth Mhyios hemicals
are ologically active chemicals, present o all plant malter,
which assist the human body In healing and general well-being,
They keep plant lite gomng and protect thetr colow, scent, anid
taste The conclusion o the study stated that Cissus viticella
had posiive phvtochemical and mineral comtent, Uselul huaman
disease-related diseases such as cardiovasculay disease, diabeles,
hypertension, and cancer can be supplemented with this. O
mvestigation has determined that C1550s Vitls extract can be a
rich source of phytochemicals |4},

Mano-copper was discovered commerclally to be produced in
the truit fungus Cephalotyceria. Synthesised nano-copper was
examined for unnary tract infections, We obsevved that the parti-
cles effectively killed pathogenic bactena but didi't significantly
hamper the utmary tract activity. They had a significant antimicro-
bral and antoxidative eflect agamst pathogenic strains ol urinary
tract infecnon (UTH As shown by these experiments, green-
related copper may well be a promising option for treating infected
utinary tract bactena Y|

Cissus 15 a genus of a couple af dozen different plant species,
widely distiibuted across the warld, that have been used in tradi-
tianal medicine i various paits of the world for a variety of ail-
ments.  Further investigation 15 requited to assess the
concentration and determine the precise mechanisms involved.
I'hese plants could be useful in treating diabetes and osteoporosis
and a source for drug discovery and research [ 117,

Four-filty percent of allopathic medicines are derived Irom
chermical ingredients. Many species of the genus Cissus have been
psed traditionally to trear a variety of ailments in various regions
throughout the world. Additional studies are needed 1o examine
and quantify their role. The lack ol knowledge of the long-term
impacts of this study is going to have on the ecosystem has
brought my work 1o 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 hme, tem-
perature, and pH. It can be concluded that relevant nanoparticle
rasearch is based on both operating conditions and excellent char-
acterization The surface plasmen resonance absorption band can
be determined with UV-Vis spectroscopy. The lunctional types
are determined by FTIR and the moerphology is determined by
the 5EM and TEM

Traditionally, wet chemicals were used to ma ke silver nanopar-
neles and often dangercus and inflammable chericals are in use

2. Materials and methods
2.1, Synthesis of copper oxide nanoparticle (CHONPs)

“2.8 g copper acetale manohydrate was dissolved in 500 ml
deionized water and magnetically stirred at room temperature
far 5 min in a standard reaction mixture. Foliowing that, an ague-
ous extract of Cissus vitiginea leaves was added dropwise when
SLTFINg: as 500N as (he leaves extract comes it cantact with cop-
per 1ons, the blue colour af copper ions changes 10 Breen. The
resulting green mixture was held at ropm temperature wh1|e_ being
stirred. Ghidan et al, [2016) (6] observed that after 10 min, the
plue muxture began to transition to a green suspended mixture,
suggesting the development of water-soluble monodispersed cop-
per oxide nanoparticles.”

|
|

Matevials Fuday ILﬂrl'fllNl]\ W | K

dA Leaves extract preparation

“Thanjavar has been used ta collect good Clssis vitginea's fresh
leaves. The leaves were washed seyeral times with water o
temove dust particles before being dried in the shade fur two
weeks 1o remove any residual maisture, The leaves of Cissus
vitilininea were collected agueously in a 500 ml glass beaker with
10 g of diled fine powder in 400 ml of sterile distilled water. The
solution was boiled for 10 min ar untll the colour of the watery,
brown yellow solution changed. The blend was then allowed to
conl down to room temperature before liltering it with Whman
No 1 filter paper and centiifuged to extract bismaterials for about

S il 1200 rpem, The extract was kept at room temperature to be
used in futare research”

2.1 Characterization of nanaparticles

24,1, X-ray diffraction method and electron mictoscopy

Using Cu KA radiation, the phase evolution of calcined powder
and sintered samples was analyzed using an XRD technigue. The
voltage and current of the generator were set to 40KV and
30 mA, respectively. In continuous scan made, the Cu sample
was scanned in the 2 ranges 15 to 700 *C. The scan speed was
0.073 s per second. The diffracted intensities were noted from 35
10 90° 20 angles The TEM study was done by CM30-Philips at func-
tioning voltage of BO kV. The energy dispersive x-ray spectroscopy
(EDS), attached to the SEM, conducted a compositional analysis of
the sample,

2.4. DPPH radical-scavenging activicy

Shimada approach is used to assess DPPH radical-scavenging
pperation. At various concentrations (20, 40, 60, and 80 g/ml), 2
two ml aliquot of DPPH methanol solution (25 g/ml) was applied
to a five ml sample solution. The mixture was vigorously shalen
before being left at room temperature for 30 min in the dark. The
ahsorhance was then measured in a spectropholometer at
517 nm. The reaction mixture's lower absorbance demanstrated
higher free-radical scavenging activity.

1. Results and discussion
3.1. Synthesis of copper oxide nanaparticles

The photosynthesis 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
nat been incubated with leal extract did not change colour. The
presence of green colour in leaf extract treated 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
vitiginen leaf extract in the faster synthesis of Cu0 nanoparticles
with a variety of fascinating morphologies is due Lo the presence
al various classes of phytochemicals such as palyphenals, anthra-
quinanes, terpenvids, phenolics, reducing sulgars. anthrones in
the leaf extract and, favonoids,

b —
1.2, XRD pattern of CuONPs synthesized from Cissus vitiginea leaf

Powder XRD is ane of the most popular methods used by min-
eralogists and solid-state chemists to investigate unknown materi-
als' physicochemical compaosition. For any compound, XRD is a
simple method for determining the unit cell's size and‘Fshape.
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paweder diffraction methods help qualitative, fju
other types of analysis. Peak Locations reveal traps|
uy. specifically the size and shape of the unil ce
nand, Peak intensities provide details on electran density withy
the unit cell, ve. where the atoms are located | 1) '|'ht'lu.h.mll'|:
and Alagar, Thevasanthi and Alagar, Theivasant i and Alagar
several Hragg reflections with 2o values of 18 02, 44 56 '5'? [
6891 and 84540 mdicate the (1109, (111 IFAREY ('jzluu 'm{i
U reflections of metallic copper specily the cubie uy»tl.lulllnun
face-centred cubic structure of copper. Here, the constant 1 40.8
(13689-96.1 = 40 8). Bosphere crystallisation on the i‘I.illﬂp.‘llll{.Il'
surface could acuvate the unassigned peaks, Macromolecules were
most likely responsible for copper 1on lowenng and exacerbated
the plant extracts peak enlargement and nojse The XRD pattern
has therefore shown that the nanaparticle produced in ths synthe-
s1s s crystalline in copper oxide. There are other 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
af the particle. | Pand Table 2 conain indexed <ata,

antitative, and

dtional symme
Il On the orler

3.3, Parnicle size calculation

i this research, the average particle size was determined in
hight of the peak at degrees by using Debye-Scherrer formula Sun

el ol (2002) . Nath e al, (20077 |1, Nath et al,, [2008] |11],
Branauer ef al, 119387 [ 14}

D =09:

Where,

hCos o

D = particle diameter size.

il = diffraction angle
V= Full wadth at hall maximum,
o= wave length ol X-Ray (0.1541 nm),

I'ne average calculated crystalline size by Debye-Scherrer eq
has been 32.32 nm.

The biosynthesized CuDNPs of the leal extract was tested on an X-
tay diffracuion 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 cach Cullity peak (1978) to index a pattern of polvo
diffraction | A Copper Nanopowder Sample XRD analysis of
the Coniometer was perfermed. 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 Lo
Miller indices (hki) for each top. Twa different methods have been
used to index. and | and |0l ¢ are used lor the data, The
came result is achieved with these two methods. A dividing con
stant must be found o0l | The 3rd column values becoime
whole {approximately). Here, the constant is 40.8 (136.8-96.1 = 4

Table 1

Copper nxide nanoparticles synthesised by Cssus winginea leal XRD patietn sumple
[Teak mdexing process.

N - Sin

Pedk Position 1000 = Sin 20} Reflechicn  Remarks
a0 20 408

g6 1 18.02 2.3553 2 110
13649 44.56 333533 3 11
2304 57 AR 5647 ] 11
3136 ER.AI 7.6862 | 220
4489 2454 11.0024 11 in

Marerialy Today Proceedings oo (xxmx ] KX

Talle 2 |

The wialn size of copper oxide nanoparticle l
Lol mense  Milles ool the FWHM cn] Size of the
peak (deg) wndices intense peak mntense peak particle ([}

(k) (deg) 1B} nm

10 110 1 03314 24,5771
4490 (A0 2224 (1 3888 21.9349
AT 2 28 34 05033 1B.HHTE
BH 51 A0 34,254 15478 44520
Ed 51 in a4d.27 [V H1.968
Mverage sie al particles 12 3341

0.8). Moreover, the high intense peak for FCC materials is generally
CUTT) reflection, which is observed in the sample.

X-Ray Diffraction pattern confirmed the successful synthesis of
copper manoparticles with a shell of copper oxide: wherein the
main diffraction peaks characterize the elemental copper were
detected at 20l = 318.08, 44 56, 57,68 and 68.51 which correspond
tathe (110), (111}, (211) and (220) crystal faces of copper and
compared with the standard powder diffraction card of JCPDS, cop-
per file No. 01-078-2076 Berra et al, (2018) [16]. |t is also note-
warthy that there are other peaks at 20 = 38.02 and 68.51that
are characteristic for Cu0 and both peals wiefe attributed 10 the
presence of a CusQ shell covering the copper core Johan et al,
{2011} [17], Zhu er al, (2012) | 18], Whereas the peaks at 24 value
of 29.85° 36.44° 42.29%, and 6141” correspond to the planes
(110), (111), (200), and (220) of cubic crystal structures of
Cu,O much well with the standard as JCPDS Card No. 01-078-2076.

[z & exhibits TEM images of the synthesized copper oxides
nanoparticles, Il is clearly shown that in general the particles are
roughly spherical and irregular shaped, which are free from
agglomeration. The majority of the Cu0 and CuZ0 nanoparticles
in the mixture are spherical in pature; additionally, the particles
are agglomerated to form foam like many particles. For Cu,0
nanoparticles is observed that there is more than one shape
(sphencal nanoparticles) as depicted in TEM image. The nanoparti-
les become greater in dimension having the form of foam like
bunch.

3.4. In vitro antioxidanr activity of Cissus vitiginda leaves and copper
owide noneparticles |

The DPPH radical is stable since a spare electron is delocalized
over the molecule, preventing dimer formatiop. The DPPH radical
scavenging power assay is used to assess antioxidants' capacity
te quench the DPPH radical. When DPPH is decreased te its non-
radical form by antioxidants, the dark purple calour is lost. DPPH
is stable organic nitrogen centred free radical with a dark purple
calour that becomes colourless when reduced to its nonradical
form. The madel system of DPPH radicals 1s commanly used ta
investigate the scavenging behaviours of various natural com-
pounds. The colour of the reaction mixture changes from purple
ta yellow as the DPPH radical is scavenged, with decreasing absor-
bance at 517 nm. (2009) |19

DPPH radical scavenging activity of Cissus vitiginea leaves
extract, CubNPs and standard as ascorbic acid are presented in
fahle 4 and Fig 3 The hall inhibition concentration (1Csq) of Cissus
vitiginen leawves extract, CuONPs and ascorbic acid were 50.51,
45,29 and 41.33 pg/ml respectively, The CuONPs exhibited a signif-
icant dose dependent inhibition of DPPH activity ( [able 1) as com-
pared [o Cissus vitiginea |leaves extract. The potential of L-ascorbic
acid to scavenge DPPH radical is directly pmpbmnnal to the con-
centrations. CuONPs has potential antioxidant'actvity than Cissus
vitiginea extract and near to standard. Antioxidant activity CulNPs
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Table 3

DPPH radical savengn oI
3 agag avtivity @l Cosus wiligmea |
caves ealiact
Ascorbs g ol different concentiations SR

Lanceniraiions L ol mhibinens

< Lisus vefigtnea Cutnps St ( Ascerbae and)

'-\': 20 ‘_"" t 141 24221169 1599 : 18}

A N™Me2dl 4094 & 2 BB 4301 2 336
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Fig 3. DPPH scavenging activaty of Cissus vigpneds |maves extract, CulMPs anl
Ascurbine acid of different Loncentralions

\s hetter than plant extract and nearest to standard as ascorbic
acid

4. Conclusion

Tha green synthesis 15 eco-friendly. thus cheap and_CuONPs can
pe produced, The leaf extract from Cissus vitigineo 13 used as a
redurtion  and stabilising  agent cuONPs  confirmed  green-
synthesized Copper oxide nanoparlicies’ surface plasm resonance.

The results of X-ray diffraction show that Cissus-vitiginea leaf
pxtract copper oxide nanoparticles farmed by reducing Cu2 + are

Miterhls Toeliny yoseedings oo | a0ea | KE%

:llrl:l;:rillr i nature According to the Debye Scherrer formula,
voaverage coyslalline siges are 32 42 yim. In this analysis,
Xy difliaction confirmed the crystalline pature ol CuliMI™
Cu20 nanoparticles are shown to have more than one form, as
shawn in TEM picture tspherical nanoparticles) CoONps antiox)-
dant activity confliomed i the present study
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