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Bihar, Jharkand, Uttar Pradeah,
Kashroir have been reported to conta
fuoride Tevels (Remmamoban, 1964; Rao,
1974; Ruo et al, 1993; Susheela, 1993; WHO,
1994) rendering these areas of the contrary us
cither affected areas from fluorosis to various
wxtends or 1o the risk of the same. Near about
one lack people of Assam (Karbi Anglong
district) affected by exoessive fluoride levels in
wound water i June 2000, The symptoims
were anemia, suff joints, painful and restricted
movement, mottled teeth and kidney failure.

MATERIALS AND METHODS

Norihern Chhattisgarh with its variety of
¢rosysiems ranging [rom mountains supporting
thick forests, coastal plains, we were selected
weven sampling station at various locations in
(the study area with view to cover most of the
segment of the block. These sampling stations

samples  were

subsoquently
cor~ents, The matwlr

were performed spe

ALPHA, AWWA and APC
Method for  Examination
Wistewater, The de-colorization

Zitconyl camplex was found 1o

relutionship with Quoride contenls.

RESULTS AND DISCUSSION

The stutty reveals the heterogsnous:

distribulion in the underground water

arca and the results of these analyses @
reported in table.

Table: Fluoride distribution in Northern Chhal tﬁs&aﬂl
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All the groups of s
within permissible

fluoride level was
fluonde limts for drinking water as
recommended by WHO (WHO,1970;

National research, 1977; WHO guidelines.
1984). The frequency distribution of fluoride
was different in the Gy-Trisuli  group
characterized by relatively  higher
concentration 1.€.. |48 mg/L. Group Ga-
Irisuli exiibil pearly equal to maximum
nermissible limits ¢ S mg/L) recommended
ny WHO (WHO ghidelines, 1984, 1994).
[he effect of fluoride in humian body differs
individually, but the common person is
evidence for prevention of tooth decay,
strengthening of skeleton in 0.8=1.2 mg/L

fluoride concentration. When  the
s more than 1.5 mg/l,

concentration excee !
Fluprosis oecuss 10 which pitting of tonth
cnamel and deposits, in bopes are comman
phenomenon. Aboyve about 10 pgg/L, show
signs  of Crippling skeletal ~ fluorusis
(Deshmukh and Malpe, 1996). Therefore, It
is remarkable thal proper de-fluoridation
measures seem w he needed © pratect he
populations of Teisuli area from the
problems of fluorosis.

the Principal,
palpampir £ L
freilitios. JAutkars: are
CCuST Raipur sinclione
aceomplish the project.
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- o ABSTRACT

Paper, we prove a commeon fixed point theorem for four mappings on fuzzy 3-metric s Dur i

i ) _ ‘ : : paces, Our result is an
extension of results of S. H. Cho (2] to fuzzy 2-metric spaces. Also, it is a generalization of a result of 8. Sharma [11],

INTRODUCTION

The concept of fuzzy sets was intreduced by L. A. Zadeh [13] in1965. To use this concept in topelogy and analysis,
many authors hfive extensively developed the theory of fuzzy sets and applications. With the coneept of fuzzy sets,
the fuz?y meiric _space was introduced by . Kramosil and J. Michalek [8] in 1975. M. Grabiee [S] proved the
contraction principle in fizzy metric spaces in 1988. Moreover; A. George and P. Veeramani [4] modified the notion
of fuzzy metric spaces with the help of r-norms in 1994. GAahler [3] investigated 2-mefric spaces in & series of his
papers. Sharma, Sharma and Iseki [12] investigated, for the first time, contraction type mappings in 2-metric spaces.
Many authors have studied common fixed pomnt theorems in fuzzy metric spaces. Some of interesting papers are b
Cho [1], George and Veeramani [4], Grabiec [5], Kramosil and Michalek [8] and S. Sharma [11]. 8. H. Cho [2] proved
a common fixed point theorem for four mappings in fuzzy metric spaces and S. Sharma [1 1] proved a common fixed
point theorem for three mappings in filzzy 2-metric spaces. In this paper we prove a common fixed point theorem for
four mappings in fuzzy 2-metric spaces. Our theorem is an extension of results of S. H. Cho [2] to fuzzy 3-metriz

spaces. And also, it is a generalization of result of'and 8. Sharma [11].

PRELIMINARIES

Now we begin with some definitions: : .

Definition (2 A): A binary operation *: [0, 1] % [0,1] x [0,1] x [0,1] = [0,1] is called a continuous t-norm if ([0, 1).%)
chthat a; * by # €y * d = ag * by * c; * dp whenever @, = a, =

< anabelian topological monodies with unit 1 su

%2, C; = €z and dy = dpforall as,a;, by, by, ¢y,

Definition (2 B): The 3-tuple (X, M, *) is called a fuzz;

wd M is fuzzy set in X* % [0, o) satisfying the followings

FMY —1): M(x,v,z,w,0) =0

FM" — 2): M(x, v, zow, ) =1,vt >0 )

FM" — 33: M(x.z. 7w, £) = M(x,w,zy,t) = Mzw xy,t) =~ (FM"= My 2wyl + ) =
.y, z,uty) « M(x, ,u,w,l.-)*M(x,u.z,w,tg)*M(x.y.Z.W.f-q) : _ -

femhu(z%)z 'Le(t (J;(, M, ‘)ﬂx a fuzzy 3-matric space, A Sequence (.} in fuzzy 3-metric space X is said o be

onvergent to a point x E X,

im M(x,.x,a,b,t) = 1, for all q,-b € Xandt >0
.*:cqlmncc {x,} in fuzzy 3-metric space X is called a Cauchy sequence, il

m M Xygpe X @ by ) = 1,for alla,b €X and t,p > 0

f ' is said to be complete.

fuzzy 3-miatric space 1n which every Canchy scquence 15 convergent : .
T ' tinwous in fuzzy 3-metric Space, iff whenever for all aeX and £ > 0.

¢, and dy, dzare in [0,1]. ’
fuzzy 3-metric space if X is an arbitrary set, * {5 continuous norm

efinition (2 D): A function M i5 con .0 - :
‘____) X, ¥ __,y'chmr!"j;‘n:]nM(men,ﬂ.,b,t) = M(X,}’pﬂ-.ﬁ).va,bE:\'aﬂd! P”nclpaj "
Sciences & Research Techmalogyt " BE C;'TEEI?E—
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s We prove a cammon fixed point theorem for four mappings on fuzzy 3-metric spaces. Our result is an
results of . H. Cho [2] to fuzzy 2-metric spaces. Also, 1L is a generalization of a result of S. Sharma [ 11],

D PO ! '-;:} 4 INLY

of fuzzy sets was introduced by L. A. Zadeh [13] in1965. To use this concept in topology and analysis,
s have extensively developed the theory of fuzzy sets and applications. With the concept of fuzzy sets,
=tric space was introduced by 1. Kramosil and J. Michalek [8] in 1975. M. Grabiee {5] proved the
sinciple in fuzzy metric spaces in 1988, Moreover, A. George and P. Vieeramani [4] modified the notion
Tic spaces with the help of t-norms in 1994, GAahler [3] invest igated 2-metric spaces in a series of his -
na, Sharma and Iseki [12] mvestigated, for the first time, contraction type mappings in 2-metric spaces.

s have studied common fixed point theorems in fuzzy metric spaces. Some of interesting papers are Y.L

rge and Veeramani [4]. Grabiec [5], Kramosil and Michalek [8] and S. Sharma [11]. S, H. Cho [2] proved

ced point theorem for four mappings in fuzzy metric spaces and S. Sharma [11] proved a common fixed

a for three mappings in fuzzy 2-metric spaces. In this paper we prove a common fixed point theorem for

35 in fuzzy 2-metric spaces. Qur theorem is an extension of results of S. 11. Cho [2] to fuzzy 3-metnc

also, it is a generalization of result of and S. Sharma [11].

VARIES

in with some defintions: ‘ ) N |

% A): A binary operation *: [0, 1] x [0.1] x [0.1] x [0,1] = [0.1] is called a continuous t-norm it ([0,11.%)

topological monodies with unit | such that @, # by » ¢, » d = ay * by * ¢; * d, whenever @, = @y by =

nd dy = dyforall a,,a; . by, by, ¢y,€; and dy, daare in [0.1]. e

2 B): The 3-tuple (X, M, *) is called a fuzzy 3-metric space if X is an arbitrary set, * 18 continuoaus L-norm

zysetin X* x [0, 00) satisfying the followings

Mix,y,zw,0) =0

M(x,y, zi w,t) = Mlx,w,z,y,t) = M(zw.x,y, t) = (FM" = 4):M(x,y,2,w, b + ta+83) =

1‘*A’xa-u)“”lt )*M(x uuz.fwr'ld) 2 M(x'y‘z"'w‘t:‘) ) a s 7 : :
E%) Lgt ‘(,gi,- M;-*"—?)zbe_n‘ f’ui;!y 3-matric space. A sequence [x,}in fuzzy 3-mene space X is said to be
y apoint x € X, - ‘

,a,b,t) = 1,foralla,b € Xandt>0

%) in fiuzy 3-metric space X 15 called 8 Cauchy sequence. i

\xna,bt) =1, for all a,b € X and t,p >0 ==
ric space in which every Cauchy sequence is convergent 1s said 10 be cOnPIAL

function M is continuous in fuzzy 3-metric space, iff whenever dgmatlitaEa,

_ e v )N @ b EXand t = "\‘M“‘
M Xy @b, £) = MGy, 0¥ @ nd ¢ > e B

o

el Iiesiivad Jowrnal of Engineering Scienves & Research Teel
. S [e31) :



V.2, W.. ) is wan-decreasing for all LYW E X

‘ b'ﬂ‘hw.:mmm; > s Thent = 44

t-5 ¢
e

2 "

* . 1 T V=T : t— 5y
L¥eZ, W, 1) = \ m—————a el ] g 7 W) M W = :
: 3 ) :_[.x_y.z‘ e e +T)z AM(x, v, 2, w, .8),-M.'(m;_?wpm—?_—-).M@a@m-m

& ‘
)= Mxyzows)

- o Tt g S MOy, 2w, ) > M(x, 3.2, w,5) )
~ From now on, Jet (X, M, A)be a fuzzy 2 — metric space with the following condition -
Yawt)=1forall x,y,z,w € X.

L Let (X, M. 8) be a furzy 3-mewric Space. If there exists q € (0,1) such that M(x,y.z,w,qt + 0)=
= / s S ey MACE o A AL ] N, ¥, &, -CK, 0 =
w,r) forallx, y,z.w € X. ‘ )
ILW= ywEzandt > Othenx = y =z

e 3?&!::;”:.-#1_2 M f;x..y-.‘z.'w'. gt + 0) = M(x,y, z,w,t) forall ¢ > 0, M(x, y, Z,W,.) 1§ constant, .

Mxy.zw,z) = 1, forallr > OHence.x = y = zbecause w # x,w = YW * z.

A Ler (XM, A)be a fuz=y 3-merric space, and let
:;, E!.é =¥ Egu,, = W& lim vy, = v,Then the followings are satisfied
M(xny,.a.b,t) > M(x.y,a b,t)for alla,b € Xandt > 0.
@bt +0) > lim supM(x,,y,.a.b.t) a.b € X andt > 0,

foralla,be Xandt > 0; we have
MO,y . b.8) > AM(x,, x,ab,1),M(x,, Y. %, Yot)i My, x, @, b, 6))

2 A(Hl(;!’.'“,.x;d,b, t).MCX“,.-X. ym a‘rt)i M(,\’n. J’. a, b;‘)lM(xn YI (Z, bl t)l M(ym'x’ Ylt))
[~

o Y @B, 8) 2 B(1, L1 M (%, .0, b,1),1) = M(x,y,a,b,t)
EXandr > 0.
Obe given Forall a,b € Xandt > 0, we have

M(x.y.abt + 2¢) = 4 (M(x, xn,a,-,b-g)igﬂ'(xw}’, @bt + €)M (i;y..xn. ﬂt-%)_)

By 7 o ER o &y . EvY
._llfﬂ‘(x,,-.x-,a-, b;ji) M [xu,x, V. av,E) MOy, o a bt M (x,,.y, Jg,.,-a..i), M (yﬂ.y,‘g. h'i))
% M(x,y,a.b,t + 2¢) = lim supM(x,,, i, a, b, t), Letting & — 0 in the ahove inequality. we have
t + 0) 2 litn supM(,, v, a0, b, t). |

alla,b € Xandi> 0-1n general the inequality : - -
2 ) 2 limsupM(x,, v, 4, b, t).1s not frue, because M(x, y, 2, w,. ) Is lefl continuous (in general, ot right

(X, M.A) he a fuzzy Ypmetiic spece and for A and B be continious self mappings
he asequence in X such that Axy, ~ Azand Bx,, — Bz Then ABx, = Az '

O futeriationnl fournal of Engineering Science

J32)




- Sincer A& are continuous  mapy, Alix, - Az, B

(BAXy Bz b.) = 1 fur all a,

rdlll ahe X and > 0- “Thus,
@(H (fwzu.sh, dema. ).M(.mx,,,adx,. a,b,- ‘) M(ﬂdm iz, u.k,-‘-))l

2 8(M (B, Bz ABx, 0. 3¢ (BAx, Alx,, 0,b,¢ £), M(Bix,, B, bl Labe Xandt >0 H
ABxy, = Bz, >

a2 A.'n':ik
bE xmdf:'.l Einnafl‘lupﬂﬂf;{.!ﬂm BHAUTAE T

Theorem 3.5. Let (X, M, A) bea complete fuzzy 2-meétric space with continuous t-norm b of Hpe, fﬂﬂﬁm

be continous self mappings of X, Then S and T have a unigue comm adpaint g fet
self'mappings A.B of X satisfying 4 on fixed point in X if and only if there exi

(HAX STX,BX C sX

(2) the pair [A, $] and [B,T] are compatible,

(3) there exists g € (0.1) such that for every x,y,a,b € X andt > 0,
M(Ax, By, a,b,qt)

=> {minM(Sx, Tv,a, b, t), M(Ax, Sx,a, b, ©), M(By Ty.a, b, t), M(Ax, Ty, a,b, &)] (3.0}
Indeed, 4.8, § and T havea unigue common fixed point in X.

Proaf. Suppose that S and 7 have a (unique) common fixed point, say z € X. Define 4 : X — X bydx = z forall
¥ €X and B: X — XbyBx = zforallx € X. Then one can see that (1)- (3) are satisieed. Conversely. assume
thal there exist two self mappings 4,8 of X satisfying conditions (1)- (3). From condition (|) we can construct twe
sequences {x,}and {y,] of X'such that y;,_y = Taz,y = Axgpp and ¥,y = Sxp, = By forn= 12, .
Putting x = X, andy = Xjnyy in (3.0), we have that foralla € Xandt > 0. In general, we obtain that for all
a € X,t>0endn=12 ..
M (¥, Yas10@ b,qt), M(yn, 1.y, a, b, t). Thus, for aél a € Xt > 0andn=12,......
M(}'i;ry.n#{t ﬂ,_.b,t) (yﬁrylran t"’ (3‘1}
We now show that {y,} is a Cauohy sequence in X,
Let € (0,1)be given. Since the z-niorm A is of /i-type, there exists A € (0, 1)such that forall myn € N withm >
adT (1 -2) > (1-¢) (3.2)
Since ]l'l!'lﬂ{yo.yi- a,b, n) = 1, there exists n9€ N such that for all ab € X and £ > 0 with
'Iim M y,,yl.a,b,t,) = 1 foralln, no From(3. l) we have that for all a.b € Xandt > 0,
Letm > n 2 ng Then foralla,b € Xﬁndt > Owchuve
M (Vo Yo 8. b,8) 2 AM Vi Yoo @b, 37, AM g0 Yo Yoms 83740, Mﬁfmm..u.h.a"“ﬂlb :
2 8(B7((1 = A M Ghis1 Yo 0 5,B70) ) et i s
i 'W” MYy b, 3720) 2 A(M(Yn 20 Ynyro @b 3720), AM (')"'v_l.*ﬂ.":mlﬂf:ﬁu*“"
(3.3) we get -
[ 1.h,t) = n(a?ﬁ = ), M (Y Vi b, 37200,

tﬂiw*'ﬁleaﬂm%.ﬁ m,:--*n = AMQ:_Q
'1 € Xundt > 0 My Yo, b, 1) 2 1~ & form > n = n
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diTL S = afdex, T, 4 diy, S0+ ) ot Seh € dix, Ta] 0y din. v 11 3y

forall X, y & X where o, f§ mnd ¥ are non-negative real nambers with g vl and Zir by

{2 1.4y
(5. TN U, T and (S, This asyniptotically regular at some puint in X

Thus 5. Uand T have a unigue common (2) fixed paint in X

Suppose that (U, S) is asymplotic regularity at xe X

Then d(X,, Xy )= 0 as n —co,

where Xane = UXap, Xapes = SXanea,

fora=0 123 .. . withx;=x

Now there exists a positive integer N if

d (x.%,+1) < | foreveryi =N,

1F(T, U) and (S, T) is asymptotic regularity at x & X then
d (xn. xnt] }—0 as n—a where

X2l = Do Xoui2 = Ukape

and Xa,y = Sxa; X2 = TXags

Now we have to prove that first {x,} is bounded.

So, let T, = Sup {d(x;, %)}, i £ n,j = n,iisodd, j is even, we have
d (35, %) = d(8x,.;, Ux,. 1) = d(the, 8§x,.)

oo [y, %)+ A, x)) B [da, %)+ A%, X0)

Ty \11@6/“90

oS ol qe
if, i’ B &
E‘n;’; 31‘1\\ u‘
d (xi %)) = d(Uxs1; Tj) = ACT¥1, Uxio) Y

< o ey g X)) dlxi, 2] B, X+ dixgg, )] :
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Thus 21s 4 common fixed point of 8, Uand T

Corollary : By above theorem if (3.1.4) i

: " m il (3.1.4) is replaced by S : Ve

. : » eplaced by (3.1.1) SU = US and either 8§ is non ¢

U is as totic reoularitv | : - B CxXpansive,
- ‘ymp, n ‘,nc. regu lanty-m:smmpomtm'u-or'Uff's nan expansive, S is asymptotic regularity 4t
point in X. Similarly in second their point S is asymptotic regularity at some

UT=TU and ST =TS

Proof : Let U is non expansive and S is asymptotic regularity at x € X, Define as

Xanet = SXan, Xane2 = Uxggey forn= 0,1, .....with xo = x
then d (X0, Xane1) = d (U" 8" 5, U" §"" x) <d(S" , S™" x) =0 |
a+f+
Also, d (Xans Xani1) = ‘—ﬂ — d (X, Xant) — 0

[-a=0
Similarly in other cases. Thus d (X, X5:1)— () asn — o

Thus (S, U) (U;T)and (S, T) is asymptotically regularat x.

‘ 3. REMARK
By taking S=U, U=Tand T~ S and f§ = 0 in theorem (2.1), we get the result of Chumki
Panja and Baisnab and Rao.
: &
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A sequence ;{3-_'-,, }m a 3-metrijc Space over topological sepij field X 5 called g
mnvegcut Sequence, if 3 js an Y€ X St Lim P lf(?fn;,x,'.yi"&&fpi all y e y.
Definition : (4)

A 3-metric space over a topological semj field X, in which every Cauchy Sequence
converges is called 2 complete 3-metric space.

Th_'earém : -
(M:  LetXbea bounded complete 3-metric space over 4 topological semi fielq E T\ T:

and T; be three mapping an X 5.1
AT, 9, 12, 0) < K miax d(x,y,2),a),
%’[d'(x, T+ d(.T, v, a) + d(z, Tz, ),
S T+ a7 ) 1 a Tx.a)].

3E ldCatiz.a)+ diz, s,y 4 agy, Ly.a)]:

A,y Tz afi+ dis, 7 Zid) ¢ dly, Tz a) + dfz, Tix, 0))
: - i dx ez, ﬂ)_-] )

A Tix,a)fl +d(y, 7,y, ) +d(x.7,y,a)]

i+dx s,z a)] RIS
r [




1.
74 X
Do I

5 three number
=/ ) : :




X \9 F)VS K o

'
A Yoy Xy, 2) :
Similarly by (1 and (2) we bave A1 iy
%%“DM@ f;ﬂfmu u‘)‘% rd(:ﬂh_:;bm ey, x,a),

ziﬂmx. @), 0, El d(x;,.q) }
Now by following the similar araument as abave we haye
B A x5, @) SK d(xy,x,0) < K d(x,.x,. q).
In general repeating the argument n times, we gel
®) d[xﬂ’x*Q;R)ZKI d{x;, x;, a). )
Therefore by axioms (11) and (I11) for /1< M
we have
d(x,, 3K e ,a) < d(x"+] Xy X )+, Xz @+ d(x, 5.5, .a@)
S X0 Xz e K ) F (X, 5K,y 00 @) A (X, 5, X, )
SAX XX ) A (3 X, s @) + d(, Y
FA(X, 51X, 5.0) +d(X,,5 K12 @)
S 1 X B V4 (X X Kot
& d(‘*ﬁ,‘u‘«_"ﬁzs a) +d(.1’ P SN a)+d (X X b
== __'-':d(xﬁl': Jhﬂ’ﬁm,]* -d(xmkz 3 X35 K s ) T d(qu 1825 Xt )
A(X,,1:%,,2.2) X, 0 X 8) +———— td (X, 1%, )
By (9) the above inequality implies
(X, Xy 3) S‘[K MEE Kk -m~3]

\ +d{"§ rx?nxmﬂ)"'[KM AT 4 Km_ij.d(x, m o )
' Since X is bonded, we have
l d(x, 1% s ) S 2R+ K 4 ———+ K
By hypothesis K < 1, then we have
Lim
n+Lm+l
Hence {lsw Jis a Cauchy Sequence. Therefore {X,., fhas a limitu. We shall shosw thiat
u i5 e fixed print of Ty, Tz, and T,

d(x,, ., %, a)el/

351










Inteynational Jowmal of Eavironmantal Sclence and Dovetupmomt;, Vol 7, Na, ¥, Saptambiar 2016

Periodic Water Quality Monitiring of Surface Water in
Korba District (C.G.) India

Madan Murari Vaishnav, Ramesh Janjala, Milan Hait, Pralhad Kanhaiyalal Rahangdale. and Shrent
Dewangan

_bstract—Io this present attempt, surface whter source of
Korba district way studied for its know-how of its quality
depletion over a period of time. During the analysis period, nine
water sampling sites were selected, assigned from KDS-1-to
KDS-9. Water samples were collected in  pre-cleaned
polvethylene and glass bottles of 1L capacity from March-2010
0 May-2010 (pre-monsoon). The collected water samples were
analyzed as per the standard methods. Results were compared
with standard vilies prescribed by BIS (1991) and WHO (2008).
Except fluoride (1.17) and Dissolved Oxygen (4.41 ImglL ),
remaining all parameters were exceeded the desived limits, [t
was quite evident from the data that significant strong positive
correlation was observed acrpss Fe Vs TDS (=+0.961), Fe Vs
Hardness (r=0.961) Fe Vs phosphate (r=0.961) Fe Vs Al
(=0.961). On contrary, Do and TDS related negative high
degree correlation (r=0.792). Calculated WOI revealed that
entire water sources were highly polluted by the undesirable
chemical constituents; hence water sources of the present study
ares might not be useful for any purposes.

Index Terms—Physico-chemicdl  parameter, monitoring,
statistical yalue, surface water and yater quality.

[. INTRODUCTION

and essential vital component for all
Good guality of water is defined as
chemicals and microbes, In the
Vapor {atmospheric moisture),

Clean water is basic
healthy living organisms.
absence of deleterious
universe, water is present as
liquid water (substance and ground water SOUrCES) and solid
ice (in glacier) ete. Simee ancient times, ground and rain water
is being considered as fresh and safe water Sources. Water
also plays a significant role in science due to, its universal
salvent behavior. With the development of civilization,
increasing  industrialization and application of various
fertilizers, pesticides, careless dumping and discharge of
solids, liquids water sources the Farth planet is continuously
eetingpoii

iﬂgvarious sourees water unfit for use
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[1]. Heavy metals ate one of the chief potiutants of water
sources, which not only cause severe threat for human beings
but also affect flora and fauna, The constituents of
euvironment air; soil and food are also polluted by the heavy
metallic elements thit enter in water bodies through niatiral
and artificial process. Although the trace amount of metallic
elemments are having biological importance, but thetrs higher
exposure [2] may create health problems like hypertension,
iti-iti, cancer, kidney and liver d isorder gte.

II. MATERIALS AN METHEES

A, Stucy Area

Korba district is situated in the northern half of
Chhattisgarh state and spread a the confluence of river
Hasdeo and Ahiran. The geographical location 15 22°01"
Nosth latitude and $2°08" to' $3°09' East longitude.
Topographically, study area is plane as well hlly area with
height of 304.8 meter above mean sea level. The
geo-morphological status of the district is lower Gandwana
group [3]. Soils are red yellow with rich deposits of ferric
axide and laterite hard soil, which richestsource of Feand Al
The investigation field received average rainfall 1506, 7mm.
The minimum temperature is 7°C in winter and higher
temperature is 43°C in summer. Korba district is abundant

with rich mineral reserves like bauxite, coal, €ic, Coal hasad
thermal power plant namely NTPC, BCPRP, CSEB-east,
OED-west: Lanco generated more than 215000 MW of
electrieity. Owing to high power gensration, therinal polhution
is very liigh there by conducing water bodies of the study field
polluted by the intrusion of undesitable substances. Therefare
the present study will highlight and throw some light by
seientific approach of assessing the water bodies of the study
area (Fig, 1). In this present distussion, pre-monsuon 2010
(March 1o Muy 2010y was chosen as buse fur ungding
discussion of the results.

B Sumpling and Fresepvations

Water samples were colleeted in Mauch, Apiil and May ,
(considered  as  pre-monsonn heneefouth—for  onRZoINg
diseussion) selected site during prawm_cdf's%éu seasan of 2010
in pre-cleaned polythene and glass--boulé;xrt"ﬁ:-eupnb:ily ar
phymco—clwrnm:_u unabysis and megallic analysis msgufatllve Y-
Collected samples were pmse_rrvv:g s per standard d at
10°C and by adding of 1 or 2/ml, woné, HNO, fo protect fHe |
precipitation and absorption of dissolyed tnetallie ISR, 4

G Bitef dAnclydlcal Methads oA
Physical paraineters like Tempr, pﬂwm% TS

s Horlm W
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e by the portuble  mean value far BC s found to he 17983 em’, while it was i
ellected samples were  found mnging from 626 to 2404 Sem ', The max BC was
of total hardness and  reported at the sampling aite KDS-2 in the month of May
som peramater chloride 2010, Owing to high atmospheric femp reduced the water
setric method using  level and inerease the cone. of dissolved iond and mixing of
g was measured by domestic sewige in that particular waler Source.
axsered by Turbidity Turbidity: Turbidity of water is the presence af suspended
e weve analyzed by  and partinl dissolved material (0 witer sourees. Its stamdard
sess such as  value prescrihed 525 NTU as per standards of BIS (1991) (8]
d.CODwas  and WHO (2008) [9]. During the tenure of study periad, its
solved solids tn  range was noted very wide from 38 NTT 10 374 with 134.33
wimmetric method. ¢ NTU as mean valug, This obtained data was many folds
per smdand methods greater than standard value. The value was found at the site no
EdGeel 1984 (5] and N, KDS-3 in the month of May to 2010 due (0 presenice of high
gmotmt of suspended partieles.

TDS: The fresh water had the vilue of TDS smalier than
1000 mg L' when it deviates from its standard valile, water
become blackish [11]. TDS is causing dissolved cation and
amion species and bear @ relationship with the electrical
conductivity of water [12], TDS was gravimetric analyzed,
found the average value 1868.05 mg L and ranging from
1651.6mg L' o 2124 mg L. These statistical parameters
showed, all water sources are highly polluted and for beyond
from the acceptable ranges; 500 mg L to 1500 maL ‘as BIS
(1991) [8] and WHO. (2008) [9].The high value was found at
= the sampling water KDS-3 in the month of May 20010 causing
_____ - | the increasing the cons of dissolved inorganic ions. |

Total alkalinity; Cheniical sources of total alkalinity in
water are GOy, HCOs . OH, HSIOy, HPO4™ and HS™ The "
large quantity of alkalinity imparts bitter tasie of water [13].

The desirable value for alkalinity is 200 mg L while the

excessive permissible level is 600 mgl'as per water
monitoring agency BIS (1991)and WHO (2008). During the

study period; mean value was caleulated to be 54931

mgl‘and it's ranging values varied from 466 mg Lt 071t s
mg L ', The high concentration was detected at the sampling '
spot KDS-3 in the month of March 2010 owing to the
increased: the eoncentration of chemical species thal comes
from vartous indusirial sources,

Total Hardness; Water become hard when the cation and
anion speeies of ot Mg ™ Ba™ Fe ™ M .CO, SO
(T jons are present, Extreme had watet produces krolithiasis,
encephaly, parental mutatility cancer and cardiovaseulur
disease [14], In gur study field, mean value obtained 1 be
671,66 mgl" which was categorized a5 extreme hiard witer a8
per Sawyer and Me-Waorthy: ‘The ranging value was reported
from 498 nigl" w 818.1 mgl U The mux, concentration was
reported at (e sampling site KDS-2 in’ the month of April
2010, owing to discharge of Hquid wastes sith higly cong
alkali and allkaline earth metals,

Fluorlde: Fluorlde is one of the mingy constients i
patural waters but pliy viml in ssessing the suitability of
water for various purposes [15], The slandered  value
prescribed for fuovide (s 1.00 mgl. o 1,50 mg" us per BIS
(1991) and WHO (2008), Dunng e stucky periad, Fluotide
fange was ohpaingd from 0,39 mel? o 1.60 mgl" with
erythematic mean 1,17 mgL ! This average value was within
the standard value, The max. cancentration was found &t the
sampling site just above the margioal max, allowable limit of
150 gl
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Chloride: The chief sources af chloride in waler are level: 400 mgl'(BIS) that was found at sampling location
agricultural fertilizer, industrial and domeslic SeWages beside KDS-3 during May (2010) due ta intrusion of residue of
chloride rich rocks [16]. As per the analytical study, the mean agrieultural fertilizer through surface runoffs.
value was obtained to be 841,77 mglL™ and min. walué was Nitrate: The high concentration of pitrate 1 drinking water
renorted to be 63.11 mg L to max valpe of 128 Lmgl. ], The  is foxic, causes blue baby disease, u_:eﬂmmwgl‘.t-ibiuﬁfﬁhl‘_‘in
Mug fvps fouerd at sampling site KDS-3 (April-2010) children und gasiric carcinomas [1&], ln investigation fisld:
argafie of domestic and municipal wastes into the the min cong, of nitrate on way analyzed as 31:31 mglL and
max cone. wiis found to be 114.5 gL " found at sumpling site
ioieinay be sourced by industrial and  KDS-5 during March (20100 The avernge value was
Covmy i the form aof sulpbate fertilizers. culeuluted to be 60,82 mgL.71-, which Wﬂs_ﬂ“’\@w‘*‘ﬂ“ﬁ‘h“u
Epblion may cause Jaxative effeet on human  value of 45 and 50 mpL " as sev by BIS (1 ;im_[mwwa
71. In study field, the mean value was found to be (2008) [9]. | | '
| erogsed the desitable limit 200 mgl 'while it's Phosphate: Phosphate is main constituents of fertilizers and.
i from 171.61 mgL 'to 411 mg L as max values, different Kinds of rocks. In the sudy field the meutt valie
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3 ' e high orentraticn of phosphate was
mﬂz ﬁmengmm KD during (he month of
| mmlg;di Ql‘j!g;l‘l TOOY Plays o vinal role for aguitio
Tiayetern, Thie stindard value of DO for sarvivil of sgquatic
Tl 1x Smgl ’ s por WHO (2008) standard [9]. tn study field
e tigralved axygen was cnloutated as avorage valoe 441
gl whilch i slightty Towar umwmmul umm-mu

- value foumd trom 3 01nvgl o 5 9Tpl. " The bigh sadue was
- Moudl a1 the svmpling location KDS.7 Mm March-2010
 indiexting thal water sources: were doficient of dissolved

- oxygen mnd unfil for aquatic life ;
BOD: Biological axygen demand of waler is depemiad an
The presence of squatic wastes s wxic sesesials. Daring, the:
mean value was found 1o be 24/04 el whicH s six. fold
Tigher than the WHO (2008) timit. The simmmemn come. foend
w0 he 811 g L MAX. Concontraricn was suiyred s
41.04 mg L a1 the sainpling site m@m
2010, which could be aftributed & e dEspousd of cxgusa:
waste in that watet Sources. ) :
COD: In stady “rea, mean value of SE0S mel | s S
which is five times proater dhom e stmdued vl 19
gl s per WHO (2008) [9] where o  wae und Taxgmg
. fom 8.55 mel" 1o 179.2 mel . The TEX vallke wizs seen i
the sunpling point KDS-9 mbg-ng_-fug 20, iz
+ could be atribited to the mixieg of menisgel wisies 5wt

Metallic Eletments: We have sciected S elaies mirmess
aluminum, iron, TETCULy, ‘i e tha e ot ity
significant for axsignment. During e suminucig peried e

. Average value for Al and Fz‘gnm_-hblﬂ‘-‘ e
08166 mpL! respectively. The me foem ks b hesaess .05
mgl'and 2,56 mpL? for A) while 600 el i L5 g
for iron respectively The bigh conc of AL and Fe were
observed ut the ssmpling site KDS-S e e of Lxy
2010 owing 1o lithalogical croses. _ :
Correlation Analysix Tea obserye LR e —
differct physicochemical alisy, wiiich s = corvetation

'_.‘
!

mutrix form, Total 190 relmions sy e
108 were positive velations while semnimung swere caaoacrized
23 negative relations, The ﬂ-m spndicum valee
was found Fi Vs hardness Fe Vo phaghuns Fe vy

resprctively,
dissolved solids derdy.
observed 10,4 great extea of
with wrbidity and totat CalEnity, B
positive cormeluted with chiaride

7 = 0950 Al s Fe were
established POV f:_hb‘dlllﬂl!ﬁr

cuuse of total alkalimity. Mossliye eclememty
correlated togethyer by the pessitive i 2

and aluminum with ¢ valoe of 0.96 | Indieating thas the source
of both metallic elements i Waler bodies was sane. High
relutive corelation was alse und betwesn DO and 1D r=
with r value -0. 792, 40,776, ang 0,792
orderly, It Eflw’wr'éwq__ﬁﬂ'm components
i y making it (nfit

et Vol 7. No. % September 2016
! Setmmen antl Davadopmint. P
Antgmicittunal Jowrnal of Envirenmenial

it envirsnments, -

rm‘!’::‘g‘h Porvéntage of correlntion varinnees were ca[:;ﬂ;ud
fur all seleoted water quality patameters, [f Wits nbtained from
6685 for TDS 1o 1 73.2 for Fe, This eafeulation suggested that
the: value of TS wiis changed wnoog all r.cicctl.:d‘ paurees.
While I'e concentration observed hngh vanance uriang other
WOQMs. indicaved the iron coricenteition are high chaoges
place 1o place.

IV. CoNcLUsION

On the hasis of sbove observation and its stubsequent
results & discossion. it was very canspicious fhat the
A comcentzations of physico-chemical parameters
e essed fie exaxinues permissible level, One of selected
metallic ehoments Fe and Al were reported far above the
ﬁﬂ*ﬁ:&mmn&ndso be concluded that water
w&:m‘ﬁ&gﬂtmlluwd al high degree of
‘Emacceptability with the std. values,

e amthors are prateful to DIRECTOR of ANACON
hisrmtory Wagpur for metallic analysis. Also sincerely thank
in Dr. MAN SING, Head and Professor of department of
Chempstzy, Gandhi University, Gandhi Nagar, Gujarat, India
fioe s contimues encouragement and suggestions time 1o time.
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phiysicochemical and selecied metallic element analysis as per preseribed method (APIA 2005 The obtalned resulty wese
Siphred JES S PSSR TS kg puipuiaisd by BIS (1991) wnd WHO (2008) of standard {;;i!;nm The mean valve for
TOS (1737077 mg/L), TS (1848.45% mgL), Tarbidity (123.74 NTU), Tatal Alkalinity (497185 mg/L), T. Hardness (598.540
mg/L), Chioride (599.302 mg/lL), Sulphate (252.967 mg/L), COD (38,619 mg/L) and Irom (0.572 mg/l,) were reported from the
bove mazimum desirable limit while Auaride (0.857 mg/L), DO (5.206 me/L), Nitrate (37.37 T e
Al 0.04 mg/L), He (0.04 mg/L) were found under the acceptable value. Strung correlations were sstablished beween Totl
Alkalinity and pH (0.811), Fluoride and EC ( 0.936), Fluaride and TSS (-0.946), Nitrate and Turbidity (0.863). WOT showing
from 235.93 (KDS — 6) to 3631.27 (KDS — 3) indicating water quality of the study area was tremendously deterforated ducing

Ahe monitoring period.

KEYWORDS: Water Quality, Correlation Coefficient, WQI, Korba, Heavy Metals

Air, Water, Scil and foods are fundamental
necessities for flora, fauna and human beimgs. The chief
constituent of air is oxygen, which is inhaled by the

living organism, plants intake carbon dioxide to

synthesis of material through photosynthetic activity.
Water is active as the universal sofvent, by which
yarions nutrients are entered in the living system. From
the last few decades owing to various anthropogenic
sources and natural weathering phenomenon the air.
waier, soil and food materials are cootinuous
‘contamination by undesirable matfers,

Trace metals cotild be heavy, when the density
is greater than 5 mg/om”. Heavy meials acting as the
activalor or inhibitor for the cnzymatic catalysis
process(Hollond, 1998 and Reily, 1980). For keeping
good health and human system, the required as well as
intake quantity of mineral should be balanced. The
jmbalance may create serous health problems (WHO
and Tripathi etal, 1997). In trace amount the heavy
metals are beneficial like Zn is an essential nutrient for
many meétabolic functions(Zodl, 2003, Crawford, 1972)
which takes pari in more than hundred enzymatic
process. The deficiency of Zn causes diabetes. Cd
occurring in earth’s crust, it is entered in plants, animals
and human body through food chain It is chief
ollutant metal and exiremely toxic to living organism
(Kaneta, 1986 and Oskarsson, 2004) induce mitterial
hypertension and affects the kidney and slso Itai-Iti
disease which is more common in Jfapanese people

(Fangmin, 2006). Chromium (VI) form causes the
various health hazards like skin rashes, upset stomach,
respitatory  problems, weakened immune System.
Kidney. Liver damaged and lung cancer (Daisy, 1976
and Ducros, 1992), Fe is acting as the catalyst for fat
oxidation, high concenfration is causing of cerate
haemochromatosis.

STUDY AREA
Korba town and its district area is important in
India as well as World map for industrial, matural
resources and ervironmenial significant point of view.
Our study field is located at 22°20" North latitude and
82°42" East Longitude, with a height of 304 8 meter
above mean sea level. The total ares of district &
7.14,544 hectare in which near about 2 lakh pnpnhdw
are residing as per census 2011, The study Geld is
received rain from south west monsoon from mid fune
till the end of September. The average rainfall in the
whole district in 1506.7 mm, with average temp 36°C
The district is richest source of bituminous type coal
(Tripathi, 2003), therefore coal based thermal power
plants are setop by NTPC, CSEB Korba (Easty and
West, BALCO captive power plant ete, 3650 MW of
electricity is generated, so that Korba distriet is known
as ENFRAY HUB. Owing 1o buge haphazardly mining
and industrial activity, the different part of ecosystem is
not free from unwanted materials, So we have taken
seani extensive study of different aquatic system in
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the Korba district. In this paper we huve disouss only
the post monsoon assessment of physicochemical
charactzristics with some selected metallic eleinents of

» .
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Figure 1: Map of Study Area (Korba Distret)

MATERIALS AND METHODS

Water sumples were collocted from different
selected site (Shown in Fig. 1) in precleaned polysthene
and glass botrles of |1 capatity separately. The samples
were preserved by the appropriafe reagents and
experiment was carried out by the standard method
given in APHA (2003), Trivedi and Goel (1984) and
Miinivaksam (2002),

RESULTS AND DISCUSSION

The experimental results in the form of mean,
ranges, min., max., SP, SE;, %CV are given in Table-L

Indinn J SeiRes. 13 (2); 68-74, 2617

The correlations behween water quality parameter are
presented in matrix form in Table=11.

The pH of the waste water mainly depends on
the saurce and chémical composition of wastes, The
lower level of pH > 7 is due to the release of organie
acid(Meenambal, 2003) while the high level of pH is
cause the dissolved ions like HCOS and CO,5. pH
contribute the positive: impact on the water quality
index. In postmonsaon period of 2009 the mean value
was found 7431 with ranging covered from 644

V(KDS—Z, Nov'2009) 1o 8.52 (KDS-1, Ou'2009)

d the nature of water is from slightly acidic to
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Figure 2: Water Quality Index

Electrical Conductivity is measured  1he
concentration of inorganic and organic salts
medium.  High slectrical conductivity. reduces the
osmiotic ackivity of plants and interferes with adsorption
of water and nutrients from the soil (Joshi, 2011)- [n'the
investigation of the period of 2009 the
mmean and ranging yalues Were obtained 1539.22 S ot
1. 543 10 2036 S o’ at the sampling pomts KDS-8
(Dec. 2009) and KDS—6 (Oct. 2009) respectively- EC
showed positive and negative correlation. with temp.
(0.117) and pH (- 0.074). The o4CV was also reported

0.32. which is alsotoo much narrow.

1n aqueous

post monsoon

the magnitude of
and less dissolved
{he two gtatistical
found 123.74 NTU, while ranging
od from 19 NTU (KDS-T. Dec’

were fluctuat
NTU ( KDS-3, Oct 2009):. These data aré
: The

than preseribed range 0-5 NTU.

Turbidity 15 detected

suspended particles as clay, silt
organic Wasics. In research field
values; mean was
values
2009) to 541

many fold greater

Indian 1.5ciRes. 13 @) 6874 2017

water sources are highly poliuted by the suspended
particles. Turbidity established Tow degree correlation
with temp. (0.570), pH(0.395) and EC (0.327) The %
CV was reported too much fess as 0.973.

The total dissolved solids in water B
represented by the weight of residite left, when & walet
sample has been evaporated upto dryness( Tatawel,
2007). 'The average data yvas calenlated a8 1737077

mg/L and min. concentration was obtairied at the sie

KDS-1 (Dec 2009); 15099 mgl gnd max
concentration was found at the sampling spat KDS-3
(Nov. 2009). 19683 mp/L.  These low and High

concentration Was far wway from the acceplable limit
500-1500 my/L vs per WHO (200R) guideline. TDS
showed high positive significant corelation with Emp
¢+ 0.714). The 2,CV was fouad 0.072 for TDS, which
jow and indicating {he varintion TADESS is

is. yery
AAITOW.
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The chemical gppg tuents of Total slkal:
€or™, HCO,™, 0, Bo,?, fipoy! n:q;wuuﬂfgui;
m‘wm mean valua_ Was obtained 497,185 myy1,

ic ug.highm than desirabje value; 200 mg/L, bt Jess
than excessive permissible limit; 600 m/L. a8 per BIS
(1991) and WHO (2008). The low conosatratiy 398
mg/L was observed af the position of KDS-—2 (b;mr
20099; 678 me/L. Totul alkalinty s corrlatet wih pif
(D.B11) and turbidity ( 0.749) respectively. The % (v
was computed 0.141 as less value.

Total Vlmrdnc-.ss was caleulated as arithmetic
mean value 598548 mg/l. which is crossed  the
desirable himit The sampling site KDS & (Dec, 2009)
showed low value of hardness; 474.6 mg/l. while the
water ol site KDS-2 (Oct. 2009) contain  high
concentration of total hardness component; 741.3 mg/L,
The ranging values are beyond the standard value
preseribed by BIS (1991) and WHO (2008)300 — 600
mg/l. The hardness formed inverse relation with TSS
with r value of — 0.655, indicating the compounds
respansible for hardness is not imparting in TSS. The
variation of concentration of total hardness is measured
in terms of %CV which is very low: 0,13,

The fiuoride concentration in water plays a
significant role for the human health, the excess
concentration of fluoride ions cause the dental fluorosis,
while less concentration are creating the dental carries
(Parashuram, 2007), In investigation period the mean
value was seen 0.887 mg/L which is lower than the
required value and ranging data was varied from 0.32
mg/L at KDS-8 (Nov. 2009) ta 1.21 mg/L at KDS-2
(Dec. 2009). The mathematical values are indicating
that the water sources are not affected by fluoride
compounds. In one hand fluoride forms high significant
of positive correlation with EC (- 0.936) indication of
fluoride compounds play key role in value of EC but
other hand fluoride forms negative correlations with
TSS (—0,946). The %CV for fluoride is 0.379 intimated
narrow changes in concentration of (luoride compounds
among selected water samples.

In nature chloride ion occur in conjunction
with sodium concentration (Jameel, 2003). The
acceptable range of chloride ion concentration in water
prescribed by BIS (1991) and WHO (2008); 250 mg/L
to 1000 mg/L. Tn our study mean valnes was computed
399,302 mg/[. and ranges were recorded from 413.01
mg/L at KDS-9 (Dec 2009) to 831,31 mg/L. at KDS-6
(Oct. 2009). These data are showed thal the water
solifces are received chloride ions greater than desirable
value, however less than upper limit, Chloride
established positive significant of correlation with EC (r

Indian J.SciRey. 13 (2): 64-74, 2017

=+ D570 and Total Alkalinity ( ¢ = + 0,603). The
HACV was found 0,219 showed little changes in core. of
eliloride ion form locition o logalion.

The sturce of nitrate 4n water systems iy
anthropagenic ways 1ika domestic sewage, excess usihg
of fertilizers, agriculfure, liuman and animal excreta and
decomposition  of  organic compounds.  High
concentration of nitrate (=45 mp/L) i enuning of health
hazard  Guch  ag pustric  vancer, oral  cancer.
methemoglobninemia in infants. Iy the present study the
3737 mg/L. is obtgined 15 mean value within desiratie
limit. ‘The low concentration was recorded @ KDS-2
(Drec. 2009) 17.18 mg/L and high conc. was observed af
the site of KDS-5 (Oct. 2009); #4.41 mg/L, this may be
ditributed the inputs from waste and sgricaiural
runoffs. Nitrate ion established positive correlation with
turbidity (+ 0.863), TS (+ 0.666) and Total alkalinity
(+0.881) respectively. The % CV was found 0,491 as
less valie.

Phosphate is occurring in  nature a5
orthophosphate. Iis chief sources are phosphaie
containing fertilizers and pesticides through comes in
water bodies (Joseph. 2010). The analysis of past
monsoon 2009 the mean value was found 0,105 while
ranging values was changes from 0.011 m/L as min. at
location site KDS-7 (Dee. 2009) to max. cone. of 6,710
mg/L at the sampling site no KDS—1 (Oct. 2009). The
high concentration be attributed to discharge of
agricultural wastes in water bodies. Phosphate formed a
high degree of pesitive significant correlation with T
Acidity (+0:859). The % CV was found |.464
indicating little changes in concentration of phosphate
among various selected spots,

The highesl concentration of sulphate was
found at point KDS-S (Oct. 2009); 371 58 mg/L. within
excessive permissible limit and lowest value was
reported at sampling point KDS—6 (Nov — 2009); 39.31
mg/L. The average value was added as 252.967 my/L
which is a lightly higher than the desirable limit. 200
mg/L stipulated by BIS (1991) and WHO (2008)
standard. Sulphate showed positive significant of
correlation with different degree among SO, vs Temp.
(0.561), SO vs EC (0.671), SO vs TDS (D.715),
S04 vs T, Hardness (0.715), 80,7 vs Fluoride (0-715)
The %CV was found 0.335.

The dissolved form of oxygen ix depended
upon the temp, photosynthetic activity, oxyvgen
demanding  substances and  reducing  matter
(Parashuram, 2007). Owing fo population load the
concentration of dissalved oxygen decline the posses
iftosel on the aquatic ecosystem. In the presem

b
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investigation the mean value was found
ekt e oy : : Ws'm W
m the desirable level. The min. conc. was i
t the KDS-3 (Nov. 2009); 3.98 mg/L. The low conc
:n;gﬁzeﬁn;{amn;md to the presence of domestio and
rgported " m‘:@ﬁtﬁ. ' The high conceniration was
ﬁigmlﬁd e sampling site po. KDS-2 (Nov, 2009),
i oxyg:n Showed mild degree negative
orrelation with pH (r = - 0.718). Like other
ga;-:r:eters, the %CV was also showed the narrow value

Chemical oxygen demand i the amount of
0’}_3’&':!\ required for oxidation of otganic compounds
with .strong oxidising agents. In the present analysis the
ranging values vary from 6.13 mg/L (KDS-7. Dex.
2009) to 151.12 mg/L (KDS-9, Oct. 2009) with 38.619
mg/L as mean value. These statistical data showed that
the average and max. value are crossed the max,
admissible value; 10 mg/L as set by BIS (1991)"7 and
WHO (2008)''. COD outlined positive siguificant
correlation with Temp.(+ 0.595) and sulphate (+ 0.501).
1.051 wvalues was calculated as %o CV for COD. The
magnitude of BOD is depended upon the presence of
biodegradable organic material, temp, and density of
plankton. In the present study the average value was
found 9.267 mg/L and ranging data were changes as
3.41 mg/L as min. value at KDS—S (Dec. 2009) 1o 18.31
me/L at KDS—8 (Nov. 2009). The BOD formed positive
significant correlation with temperature (= + 0.542)
and DO ( 0.544). The 94CV was also low for BOD;

0.493.

We have selected four metallic elements
namely aluminium, iror, mercury and zine. In the study
perind the mean value for iron was detected as 0.572
mg/l. and ranging data varied form 0.07 mg/L at the
sampling site KDS-5 (Oct 2009) to 1.53 mg/lL. from
site KDS—8 (Nov. 2009), which is crossed the upper
limit for drinking water. Al and Hg were found in same
concentration 0.04 mg/L. a mean value. -Aluminium
established positive sigaificant correlation with high
degree for Turbidity (r = 0.870), Total Solid (=
0.755) and Total Alkalinity (r — 0.712) orderly. Iron
form high degree correlation with TSS (r = + 0.751).
The %CV was calculated only for iron 0. 732, this show

very low concentration changes from one sampling site
to another sampling site.

wQI
Wwater quality index is defined as @ rating

which reflects the composite influences of different

water quality paramelers on the overall quality of water.
nsoon period of 2009 water

In study field and post Mo
quality i ‘ : i selected
quality index Was computed on the basis of se /—

Indian J.Sci-Res. 13 (2): 68-74, 2017

h.

physic chemicul purameters; The results were oblained
from 235.93 as wmin, on sampling spot KDS-6 lo
3631.27 as max. in the sampling site KDS-3. These
ranges are far further nwwy from the standard value of
WOT: 0-25 excelleitt; 26-40 Good, 51-73 poar, 75-100,
very poor and abave 100 unsuitable. All water sources
are highly polluted by the intrasion of various kinds of
pollutants,
CONCLUSION

From (he ahove experimantal vilues  fhe
physicochemical properties exvept pH, Fluorides, O,
Nitrates, Phosphates, Aluminiu, Mercury and Zinc
were reported beyond the desirable value. TS positively
related with TDS indicating total dissolved solid as parf
of total solids. Strong corrclation was found between F
vs EC as positively and F vs TSS as negatively, showed
(luoride compounds are imparting in electrical
conductivity while these class of compounds are fot
cantributing in TSS. Like sulphate was also established
negative significant correlation with TSS but with Total
Hardness positively correlation means the hardness is
¢aused by sulphatic compounds- SWQI's were ranges
from 235.93 (KDS-6) to 363 1.27 (KDS-3) indicating
the surface water sources of the stiudy field is highly
polluted and not applicable for domestic, industrial and
agricultural purpose. Prior using of different Purpose,
the water of different sources and purification.
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ABSTRACT

The extensively study of ground water sources of entire Jashpur district has been taken in perspective
of physico-chemical qualities of water. In our study, we have given the more emphasized the
detection of fluoride and iron concentration in ground water sources. The analysis was done in the
period of March, 2015 to February, 2016. Ar the period of investigation, ten sampling spots were
selected and samples were collecied in sterilized bortles. The collected samples were subjected for
analysis technique by the siandard methods. The experimental resuli were compared with the
standard values stipulated by the monitoring agency BIS (2012) and WHO (2015). Some parameters
such as Twrbidity (125NTU, JD-5), Fluoride (5.90 mg L7, JD-8). Caleiwm (27.2 mg L, JD-3).
Magnesium (178 mg L™, JD-6), TH (436 mg L', JD-6), DO (2.89 mg L, JD- 2), COD (14 mg L™,
JD-3), Iron (47.3 mg L', JD-3), have been found beyond the siandard values. In statistical
parameters, the % CV was obtained upto 65.82 for iron. The correlation was established from +Ve 1o
-Ve between selected qualities. The + Ve correlation was ranging from +0.022 (0.072) between pH vs
K 1o +0.983 (17.33) between SAR vs Na. In negative correlation, the ranges were seen -0.03(-0.11)
benwveen K vs TDS to -0.89 (-6.26) between SAR vs DO. WQI was calculated from 926.5088 (JD-8) 1o
2896.6531 (JD-3), indicated water sources became contaminated by the undesirable chemical

constituents study field.

Key words: Ground Water, Physico-chemical, WQL % CV, Correlation coefficient.

INTRODUCTION

In developing countries viz. India, 90% population [1] mcludmg urban and ruml arms are depends on
Ground Water (GW) sources for different purposes, such as drinking, dome_stic irrigation, agricultural,
industrial etc., Since last few decades, owing to population growth, socio-economic development,
modernization in technology and climate change, the surface water became scarcity, hence the
demand of GW sources has been increased [2]. The ground water quality is depeaded upon the
hydrogeochemical composition, which are basic n:ason Mn of water qualities of GW sources.
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Thn.‘n!;udimisshlmdinuwmh-eanmcomofcmmm with geogtaphical
Jocation 22°17" to 23°15" narth latitude and 83°30' 1o 84”24" et latitude. The study field is covered
i by grmnitodes and small part with Deccan traps and Lamelss, Ultisols and
Alﬁ!demn:n.ixtftypc of soils, The Jashpur district is spread over 6701 ki’ in which #, 52, 043

sowces of water is GW's, which is apply in the field of domestic, drinking, irmigation and small
industrial sector. So&r.theGWmmmoqalomd,thaefnm,Welmvemkm for the systematic
gmlysisofphysico-chcmicalqmlityofmﬁcrmﬂu water with over emphasized fluoride and iron
ions.

MATERIALS AND METHODS
Aﬁzrselecﬁonofthetenwatawnpl'mgspms, it was decided to collect water samples from nibe-
Wel]s,bm&wellsmdopm\w_[lsdmingmcpaiodomed;mlShoFebmary,20!6inpm—cleamd
plastics containers of | L capacity. Themllectedsamplswempmsavedpmpalybythekmpingin
refrigerator &t 4°C and adding of concentration nitric acid {(Merck). The parameters Temperature, pH.
EC, Turbidity, TDS, DO were measured on sampling spots by electronic analyzer (EI Model-172),
TS, TH, TA, Ca, Mg, Cl, BOD, CODinlabormu-ybythevohm-icmdgmvimctdcmahod[s-lﬂ].
Sodium and Potassium were detected by the flame photometer, ferrous and fluoride jons were fixed

by the ICP-AES and lon selective electrode technique in instrumental section of BITS Ranchi,
Tharkhand.

RESULT AND DISCUSSION

The experimental results oflhesmdypuiod,Man:h,ZOlSmFebmm'y.ZOlﬁtmbecndapicwdinl.lx
forms of statistical parameters such as Mean, 8D, SE, %CV in Table 1. The obtained results are
discussed in the following sub-headings:

pH: Nincty observation were note down from ten collected samples, during the period of study from
5.62 to 7.48 at the sampling site JD-4 in the month of November, 2015 and JD-8 in the month of
December, 2015 respectively. 62 (68.88%) samples showed beyond the standard ranges < 6.50 10
B.50, while 28 (31.11%) samples under permissible ranges. The results showed the natwre of water are
slightly acidic to slightly alkaline in nature. These observed ranges of pH, 5.62 to 748 wore also
recorded in same sources by the H. Ayedun [13] and C. Dushiyanthan [14] in southermn Indin and
south-western Nigeria in 2011 respectively. pH showed high degree positive correlation with Mg
(0884, 5.998), COD (0.855, 5.227), K (0.850, 5.123). The % CV was note down 6.692.

EC: For measurement of EC of water samples, ninety readings were taken out. The minimum valye
was find out as 129.3 psem” at the site JD-3 in the month of November, 2015 and maximusn valve
was detected 727 psom’” at the site JD-6 in the month of June 2015 respectively. The observed ranges
were under the acceptable ranging 400-2000 psem™ as per WHO (2011) (12], 81(90%) readings
covered below the desirable level, while 9 (10%) readings were under acooptiable ranges, This the
water of the study field was tree from ionic pollutants, The maximum concentration was also
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analyzed earlier by the H. . : 611 W
. ear] © . Ayedun [13] in 2011 in GW of south-eastern Nigeria. The EC was
sotablished high degres positive comelations with thie TS (0.665, 5,470y and COD (0,800, 4230), 11

Tuble I Stutistical Atmlysis (March, 2015 10 Febewary, 2016)

Purnmeters | Mean 8D, St EVE of |
Tern T I % e |

6.340 0424 na3e 6,692
266339 113812 10390 42732
39.481 30382 2974, 76.953
313,167 91247 R330  20.137
171331 69256 6322 40423
141836 57691 5267  40.676
169400 50336  4.613 29,852
L154,133  6BE2T 6283 44654
100.783 44231 4038  43.887
53350 26613 2429 49.884
S6.159 9917 0.905 17.658
5259 IL.15%  0.106 22.049
5561 1254 9313 22196
2313 1521 0139 16337
119121 27518 2512 23.101

%ggsagga;ggagﬁ&

K’ 5240 1366 0125 26067
SAR 43863 LIS 012 25547
PS 51704 9992 0912 16.193
RSC 0288 0890 0081 . -309.174
HCO;™ 1659400 50536 4613 29,832
P 0726 1473 0134 202568
Fe™? 21.493 15007 133 59,821

Turbidity: Out of 90 observations 77 readings (85.55%) above the excessive permissible level, while
4 readings (4.44%) were below the desirable limit and 7 {7.77%) observations were recarded under
the accepiable ranges from the standard value stipulated by the BIS (5-8, 2012) [11] and WHO (2011,
5-10) [12]. A.P. Dwivedi [15] was also detected necar about the same value (2.00 NTU) of their
minimum concentration in GWS of Vindhyan plateas in 2013. Turbidity was showed high degree
positive correlation with temperature (0.918, 7.725), TH (0.618, 6.056), Ca (0.818, 4.512), Mg (0.923,
7.618), Na (0.836, 4.830), SAR (0.801, 4.236), COD (0.852, 5.165). The %CV for turbidity was
calculated out 76.953, which showed, very high differences between two spots in the reading of
rurbidity.

TS: Total solid measured the dissolved as well suspended ions in water. The minimum concentration
200 mgL" was detected at the sampling point JD-3 ‘in the month of July, 2015, while the maximum
concentration: 720 mg L' was determined at the site JD-6 in the month of April, 2015. In ninety
collected samples, 84 (93.33%) showed below the desirable limit _Ol?ly 5. (.‘3.55%) samples a:c
adcepting ranges. None of the sample contain showed above_t'tw pamxssx_blc ln'mt as per BIS (2-2716)
[11] and WHO (2012) [12). TS established high degree positive oon;lﬁ(;t; with EC (0.865, 5.470),
TSS (0.800, 4.222) and BOD (0.791, 4.100). The % CV was recorded 29.137.

ux by the TDS. Dmingﬂlesnﬂypftiod.mcmnge;g:?tspreadﬁ;om

mini 3 1 pp L' at JD-3 June, . These values
ini L‘JD-3Augusr.2msmmmmum426.30mgL at : . These val

muurmril; ?h?gdwimblc limit. None of the samples showed above the excessive pcrmsss':h.lc fimit as

e F 000 mg L' and WHO (2012) [12] 500-1500 mg L. The minimum and

per BIS (2012) [11], 500-2 ) C le [16] in 2014.
. - ; also finding out b the A.O. Jayeola and A.C. Ogunye
maximum concentration was a - ation wr};h pH (0.594, 2.337), EC (0.548, 2.075). The % CV

was calculated 40,423, which is also large variation In concentration of TDS from sampling spot (o

IDS: The dissolved ions are refl
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concentration 1 ,.u.ﬁmmo%wﬂmmmmmm
o L R oo was e af e sampling poi 1D it o of h. 2015 it s 74
BIS (2012) [11] mw‘ﬁewmm excessive permissible limit; 300-600 mg L as per
calculated mdar g 08 L and according to WHO (2011) [12]. Only 17 (18.88%) radings wre
limit. TA shosed moes e F Cole ranges and 73 values (81.11%) were observed below the desimble

leutated 39, gy, POSILIVE correlation with Na (0.810, 4.520) BOD (0,782, 3.967). The % CV was

TH: The standard values for TH is 300-600 mg L ' hereas, as per WHO
(2012) [12] 100-500 mg 1" Out of ninety Mﬁm’% 2ot
smn:gns site JD-2, 78 mg 1;" in the month of November, 2015, while the maximum concentration
was found at JD-6; 436 mg L in the month of May, 2015, Only 7 (7.77%) readings were recorded in
'Ihbetm awq_rlgli:le ranges, and _Lhnu remaining values 83 (93.33%) were below the desirable limit

ese results indicated, the total hardness didn't great imparting in the contamination of GW sources.
This minimum concentration 78 mg L™ was also detected previously by the A.O. Jayeola [16] in 2014
in GW sources of Ikare-Akoko areas of south-western Nigeria, while the maximum concentration was
also earlier reported near about this concentration by the A.K. Pandey er al., [17] in 2014 in GWS of
Digod tehsil of Kota district in Rajasthan, India. TH showed positive correlation with turbidity (0.886,
6.056), Ca (0.981, 16.06), Mg (0.791, 12.96) DO (0.851, 5.1114) Na (0.868, 6.122) SAR (0.815,
4.449). The % CV of total hardness was note down 44.65, which is indicated in among all sampling
spots, the total hardness concentration is sufficient differences.

Calcium: Seven readings (7.77%) were shown the above excessive limit and sixty two (68.88%)
readings were under acceptable ranges as per BIS (2012) [11] 75 mg L to 200 mg L’ and remaining
twenty one reading (23.33%) were below the desirable limit in out of ninety observations. The
minimum concentration was note down as 272 mg L' at the sampling points JD-54 in the month of
May, 2015. The calcium compounds are also contributed in total bhardness. Thus minimum
concentration was earlier reported as 56 mg L™, which was very close to recent reported value by the
C. Dushiyanthan er al., [14] in 2011. Calcium interrelated with the other parameter by the high degree
positive correlation such as turbidity (0.818, 4.512), TH (0.981, 16.06), BOD (0.851, 5.134), COD
(0.888, 6.122), SAR (0.815, 4.449). The % CV was also calculated 43.887, which measure vast

changing in the concentration of Ca in from sample to sample.

Magnesium: Magnesium ions play a key role in total hardness. At the period of study, the minimum
value was found as 24 mg L™ at the sampling site JD-1 in the month of November, 2015 while, the
highest value was observed as 178 mg L™ in the month of May, 2017 at JD-6. Only seven (7.77%)
observations were recorded above the excessive permissible level as per BIS (2012) [11] standards,
five (5.55%) readings were below the acceptable ranges. This minimum concentration was also seen
as 25 mg L™ by the Rajkumari Surywanshi [18] in 2014 in and around the Pune areas. The positive
correlation was formulated with BOD (0.897, 6.443), COD (0.779, 3.940), Na (0.945, 9.152), SAR
(0.898, 6.477), HCO; (0.717, 3.940). The %CV was calculated 49.884, indicated wide variation in

dissolved amount of magnesium compounds in among the selected spots.
Fluoride: Thirty observations were analysed in the study period. The ranges were formulated from

0.04 mg L™ t0 5.90 mg L"'. The minimum and maximum concentration was detected at the site JD-5
and JD-8 in the month of November, 2015 and September, 2015 respectively. Three (10%)
observations were findings above the excessive level and four (4.44%) observations were under
acceptable ranges while thirteen samples (47.33%) showed below the desirable ranges. The standard
values for drinking water is 1 to .2 mg L' BIS (2012)[11] 1 to 1.5 mgL" (WHOQO, 2011) [12]. K.M.
Reddy and JR. Prasad [19] was also assessed this minimum concentration; 0.04 mg L' in 2003 in
Wazirabad areas of Nalgonda district, while the V. Sunitha ez al., [20] was also reported earlier the
maximum concentration 5.51 mg L™, which was very close to recently reported concentration in GW
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COD has established positive correlation with 1 i, 4.230)
s empemture (0.892, 6.250) EC (400, 4

miz f(!‘;‘::ﬂ':sl&s). TS (0.720, 3282) TH (0.796, 4.169), Ca (0.777, 3.903), Mg (0,779, 3.940).
5 e mmnd 16337, which is not sufficiently high concentration changes among

Sodium: Sodium is an alkaline metal, which is dissolved in GWS through seepage or weathering of
v.nd:vmaﬂmd:. In our sudy period, the low concentration of sodium jon was detected 71.2
mgme at the location of JD-8 in the month of September, 2015, whereas the 156.20 mg L' was found
as the maximum concentration at the site JD-3 in the month of September, 2015. BIS (2012) [11) and
WHO (2011) [12] as per the thresbold value for drinking water is 200 mg L. The all recorded values
were below the upper limit, as indicating, water sources are didn't sufficiently contaminated by the
sodium. This maximum value was also reported previously by the L. Elango ef al., [24] in the year of
2006 of Chengalpet region. The sodium positively correlated with the Temperature (0.735, 3.428).
TH (0.888, 6.122). Ca (0.804, 4.290), Mg (0.945, 9.152), BOD (0.921, 7.471) with DO negatively
carrelated (-0.85, -5.13). The % CV was calculated 27.101. |

P(:uniuu: The standard value of K for drnking water is 10 mg L' as per BIS (2012) [11] and 25 mg
L' WHO (2011) [i2]. In the study time, ninety observations were taken out. The minimum and
maximum values were Jooked as 2.89 mg L™ and 9.66 mg L at the site JD-1 and JD-8 in the month
of March, 2015 and November, 2015 respectively. All the values were seen under the limit value.
This maximum concentration was also detected in 2015 in GWS in Kanyo city of Turky as 9.00
mg L' by the M. T. Nalbartcilar and D. Pinarkara [25]. Potassium comrelated positively with DO
(0.637, 2.619). The % CV was calculated as 26,067, which is sufficiently as high as indication, the

concentration of potassium in vastly changes from location 10 location.

lm:mywsavaﬁamwmmkmmmepaiodo[smdymwhichmeminimummmonwas
mocnhdmﬂ.lﬂmgL"mmcsamplhlgsilcmmﬂtmmhofﬂuvanbd,mﬁandthemm
concentcation was observed as the 47.73 mg L' at the sampling site JD-3 in the month of November,
2015. Onlyrhmcvaluﬁ(lo%)wmbclmv thcmpcrﬁuﬁtmnainingmou(%%}mumsed
the upper limit; 1.0 mg L” as per BIS (2012)[11] and WHO (2011) [12]. This minimum concentration
was already detected earlier by the P.B. Vyas [26] in Gandhi Nagar township in 2011. The % CV was
estimated as 69.827%. Which is&:diwndlheirmcnncmtratiouarehighdegmcﬂuauawdﬁnmspot
to spot.

SAR: This parameter Was caleulated for ninety water samples which ranges were found from 1.80 mg
Lt a:ﬂ:esamplingsichD-Sind\cmmnhofDec. 2015, while the maximum concentration was seen
as 7.20mg L. at the sampling site JD-2 in the month of May, 2015. All the observations were under
thcmptaﬂcmwsspaals (2012) [11]. Thcmnxhnmnvaluzwaau!soﬁndingwbyt!wﬁji_
Sethi [2]. SAR established high degree positive correlation with Temperature (0.801, 4.23(.5}. TA
(0.824,4.611), TH (0.815, 4,449), Mg (0.898, 6.477), DO (0.872, 5.655), Na (0.835, 4.812), with DO

found negative correlation (+0.39, -6.20).

PS: Percentage of sodium was calculated in 90 ohservations in which 72 samples (80%) were above
mc-ﬂreahﬂdﬁnﬁkwhﬂelhemmniningmmuﬂimmundﬂthc ¢ limit 20-60. The
minimum:htamdumdmﬂ.wml;“a:dwlocaumsimlmmdwmunhoflmbu, 2015.
maximum valug was measured a5 76.79 mg L at the site ID-2 in the month of May,
2015. Earlier scientist G.K. Sethi [2] was also measured

mg L. The %CV was computed as 16,193,

the PS around our noted valie as 34.17
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Bicarbonste: Bicarbonare

mg L% uk i e T 1 m&ﬂpw#mmmummmmﬁ-“
_ - L 5 ' the month of November, 2015, while the maximum concentration
tmwll:oﬂ. mﬁa?mm in the month of December, 2015, MMMM
detectod wmm@:maaa.mmzmammm;m
SAR m-m-m‘&”lps(&74Qm3.480m11h%mCVm with 801'2)9((3282 3.967), Na (0.819, 4 5205,

S CONCLUSIONS
e mmﬂﬂyﬁm YWMMMDfGWS of Jashpur district (C.G.) India. At the tenure of
S 12 monitoring, the twenty one parameters were observed for ten water samples up to
oqual 8 'mmm‘"h’fhv mmﬂmedﬁumthetencﬁﬁuwmou. Every spots are located at the
i dmu' tbem for turbidity (125 NTU) at the JD-5, TH (476 mg L") at JD-6, fluoride
(362 irmz.l‘_l ) at the JD-8, DO (2.89 mg L") at JD-2, Tron (47.73 mg L") at JD-3, Bicarbonate
dﬂdms )ﬂJD-BmMu-lhca[amﬁnglcvd,wlichmakeslheGWSunﬁtformyhmn
mops:nnpu'poscs. mmmhiwwmehGWsMUghWMOfmdamﬁcc
- wcluvcwgg&odtopeopienﬂmwymgiorpwiﬁmdmiamhdbmanw’s
application of ground water sources.
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TREATMENT OF WATER BODIES FROM THE EFFLUENT OF SIRGITTI
INDUSTRIAL AREA BILASPUR USING BIOADSORBENTS

Milan Hait", Yitendra Chandran’, Amit Kumar Chaturwedi', M, M. Vaishnay?
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ABSTRACT

Analytical explorations of some selected physicochemical parameter with mefallic elements have
been made on the surface water bodies of Sirgitti industrial region, Bilaspur (Chhattisgarh).
Water samples were collected from two distinct chosen points in April'2019 of Pre-monsoon
season, had been investigated for physicochemical and heavy metal like Fe, Zn, Mn and Al by
means of standard process as per IS guidelines. More than 70% of these paramelers were
beyond the allowable limit of BIS: 10500 and WHO standard of drinking water. The higher
values of these parameters are of great concern to public health. Treatment of water pollutants
has been completed by making ready bio-adsorbents from local plant source. Adsorption

Potential of different adsorbents has been examined and compared for the removal of various
pollutants. The changes in pH, colour, COD, TS, TDS, TSS, TA, TH, Chloride, Fluoride,
Sulphate, Nitrate, Phosphate, Ca, Mg,

Na, K and heavy metals e.g., Cu, Zn, Fe, Al etc. were
found.

KEYWORDS:
bio-adsorbent.

Industrial effluent, physico-chemical parameter, water quality, public health and

INTRODUCTION

Water is the best valuable thing for the survival of existence. Pure ingesting water assets are
diminishing because of deforestation, mining and industrialization. Approximately seventy one
percentage of the earth surface is enclosed with water, especially in the form of oceans. The ceal
fresh water is to be had for human consumption is around 1% of the full earth water Ground and
surface water used by man are of various characteristics, Ground water includes dissolvest
minerals from the soil layers via which it passes'®. Owing to nansral weathering and
anthropogenic activities a majority of these parts of universe has been degraded the water
excellent.  Moreover, substantial part of this limited quantity of water is contaminated by
sewage, commercial wastes and large number of synthetic chemicals, Wcﬂlem in
addition to the quantity of clean water supply is of crucial impu/;?‘n,m

mankind*”. -/

| — ~ [ Mardibay,
Study area: é@L .
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21747" to 23°08" North latitudes and 81°14° to 83° 15" Fast Latitudes, with o height of 262 meters

from the sea level. The average rain full in this area is lemmwnﬁmm

their manufacturing or manufacturing devices are situated in an around Bilaspur. Due 10 huge

industrialization of Bilaspur city and its surrounding air, water and soil are unintermuptedly

+ polluted, 5o it is essential (o explore the quantity of pollutant present within the water of this
area™”,

The most important causes for the deterioration of water excellent in water bodies are mixing
of pollutants due to release of untreated or partially treated waste water from these industries,
municipal sewage and domestic effluents, so it is essential to examine the quantity of pollutant
present inside the water of this area. In this present paper we have assessed the evaluation of
water quality in April2019 of pre-monsoon season in reference of physicochemical parameters
and explored treatment procedures of polluted water by locally based bio-adsorbents.

MATERIAL AND METHOD

In order to ascertain the water chemistry, two surface water samples have been accumulated

in a high quality polyethylene jerry canes having two liter capability (one for physical, chemical
analysis, metal analysis and another for treatment with bio-adsorbents) formerly soaked with 8M
HNOj; and clean with detergent accompanied by washing with double distilled water in the
month of April’2019 of pre monsoon season. The surface water samples were accumulated
Sirgitti Stock Dam (SS;) and Bannakdih (SS;) nearby the Bilaspur, Tifra industrial area, are
shown in Fig.1. The collected water sample was preserved in ice cooled chamber and kept in
dark room "'’ Analysis was executed through the standard protocol'®?” within a quick period of
time to obtain more consistent and perfect results. In situ measurements like Temperature, pH.,
EC, Turbidity, TDS etc.were measured via Water analyzer kit and colour was measured by
visual comparison techniques. TS and TSS were measured gravimetrically. CI', TH, TA were

measured by titrimetrically, Dissolved oxygen was measured by DO meter, COD by digestion

and BOD in an incubator. The anions (F, NOj, POs" and SO) were analyzed by

spoctrophotometrically. The major cations were measured by flame photometer. Trace elements

namely Fe, Zn, Mn, Al were analyzed by Atomic Absorption S
physico-chemical parameters of surface waters are given in Table 1 / ~
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Bio adsorbents were prepared in the laboratory with the help of fresh dried wood of Cassia
fistula and Annona Squamosa by means of activating in muffle furnace at a moderate

lemperature. The Polluted water samples are fed into the bio-adsorben
techniques® =5

ts by column operation
- Physico-chemical analysis of the treated effluents were completed after running

off through the column to compare with the untreated effluents by water quality monitoring
authorities like WHO (2011) and BIS (2012) which are tabulated in Table | & 2.

d

1S (handitza e \F - e
RESULT AND DISCUSSION , | Havdibazar) = 14 guact
The consequences of physico-chemical parameters which inclu%s{%slour, Tcr P! /fure, pH,
EC, Turbidity, Total Solid (TS), Total Dissolve Solid (TDS), Total sﬁs‘;@@ﬁgﬁssx Total
alkalinity (TA), Total Hardness (TH), Chloride, Fluoride, Sulphatc?ﬁi_tdrzt: Phosphate,
Dissolved oxygen (DO), Biochemical Oxygen demand (BOD), Chemical Oxygen Demand
(COD), Sodium, Potassium, Calcium, Magnesium, Iron, Manganese, Zinc, Aluminum and WQI

for different surface water samples collected in month of April’ 2019 from two sites around
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Table 2: Average value of phynlmcheml_ml characterization of treated and antreated

effluents with bio-adsorbents
Treated effluents with blo-ndsorbents
Parameters Untreated Aduorption A Adsorptian
effinents | Cassiafistula | Capacity e Capacity
(%) SQuamosa (%)
Colour 10.50:0.71 3.02 71.24 34 67.62
Temperatare |  30.45+0.07 29,3 - 29.4 -
: PH 7.6610.21 7.4 - 7.15 -
Conductivity 1'288%0:79'9 462.8 64.08 512.6 60.22
Turbidity 26.00+2.83 4 84.62 52 80.00
TS 001.23+15.55 216.44 75.98 264.4 70.66
TDS 777.50+38.55 188.64 75.74 235.2 69.75
TSS 123.75+23.03 278 77.54 28.2 7121
Alkalinity 462,50+31.82 156.5 66.16 1724 62.72
Harlr:i)ntaeis 444 00+67.88 90.2 79.68 104.3 76.51
Chloride 618.83+52.91 147.5 76.16 148.6 75.99
Fluoride 1.09+0.06 0.33 69.72 0.4 63.30
Sulphate 595.50+34.65 121.6 79.58 202 66.08
D.O 4.20+0.57 3.98 5325 8.82 52.38
BOD 4.69+).21 9.24 49.24 8.84 46,95
COoD 32.91+2.39 8.2 75.08 9.14 7223
Nitrate 51.95+1.24 14.6 71.90 2(.22 61.08
Phosphate 0.10=0.03 0.04 60.00 0.05 50.00
Sodiom 274.20+2.55 73.76 73.10 79.68 70.94
Paotassiom 27.00x1.41 8.4 68.89 8.8 6741
Calcium 255.16+4.89 66.4 73.98 80.46 68.47
Magnesium 35.50+0.99 12 66.20 14.1 60.28
Iron 3.3140.16 0.43 87.01 0.82 7323
Manganese 0.15£0.01 0.02 86.67 0.04 73.33
Zine 0.38+0.19 0.1 73.68 0.18 52.63
Aluminium 0.86+0.34 0.01 98.84 0.3 65.12
WOI 121.8040.28 43,2 50.78

¥ All parameters in mg/L except Colour (Hazen), Conducnvnty (1 mhos/em), Turbidity (NTU]
pH and WQI

Investigation of Industrial cffluents (surface water) gave following parameters: Colour, 11
Hazen; Turbidity, 28 NTU; TSS, 140.3 mg/L; Sulphate, 620 mg/L; DO, 3.8 mg/L; BOD, 483
mg/L; COD, 34.6 mg/L; Nitrate, 52.82 mg/L; Phosphate, 0.12 mg/1.; Na, 276 mg/L; K, 28 mg/L;
Ca, 258,62 mg/L; Mg, 36.2 mg/L; Fe, 3.42 mg/L; Al, 1.10 mg/L and WQI, 122 which is higher
than the tolerable limit of BIS (2012) and WHO (201 1). DO and BOD level impl:es an excessive
amount of water pollutant existing in the sampling ! t which mwm[mubﬁ; fer dquw

—-..\1\
{rL £
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any other purposes. All the i o : .

e the investigating points exposed more than maximum WQI (=100); 76~

hold garbage and i <prosion v TR through house
CE ge and industrial effluent which is terrific concern of health
onsiderabl - S ’

y more reduction in all physicochemical parameters was soficed when the

effluent was treated wi : )
with activated charcoal form biological sources i.., bio-adsorbents (Table

2). Relatively : r
). Relatively more efficiency of bio-adsorbent was because of its organophillic pafore. It has

area and thus making it appropriate

._matrix of micro-pore, which yields quite more active surface
the poliutant

ng initial fast rate for
which seems (O be the
nected 1o

for adsorpﬁ““ma- However, specific mechanisms leadi
tra-particle diffusion,
omenon of adsorption ¢an be con
Ision, chemical interaction and ion

removal due to surface adsorption monitored by in

rate govermning steps in this experiment. Besides, phen

several mechanisms €.g., electrostatic pulling and repu

exchange ete.””™".

CONCLUSION

The present study has been accomplished (o assess the pollutants load on surface Walet around
ed bio-adsorbents. The

techniques by locally bas

than the standard values of drinking watet, higher

the Sirgitti industrial area and its treatment

water qualities had been marginally higher

values than the standards means very poor water quality; indication of intrusion of pollutants by
honse hold garbage and industrial effluent. On the idea of the above study, it 1S observed that the
bio-adsorbent from Cassia fistula act as more io-adsorbent for the removal of harmful
ndustrial effluent than the Anno

effective b
water pollutants from i na squamosa.
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Exploration of phytochemical potential on flower of
Butea monosperma

Milan Hait, Sagar Kumar Behera, Amit Kumar Chaturwedi and M. M.
Vaishnav

Abstract

Phytochemical explomtion is an important step in the finding of bicactive compusite present in medicinal
fora. The Butea monosperma fower extracts and its solvent fractionates was subjected (o preliminary
phvtechemical screpning using standand phytochemical tests, The aim of the present study was Lo
investigalc the presence of phytochemicals. Soxhler apparus was used for the organic solvent
extraction. These investigations revealed the prescnce of flavanoids, tamnins, saponins, carbohydrates,
terpenoids, alkaloids, proteins, quinanes, phenels and glycosides in the flower of Lhe plant extracts. The
prescuce of various bioactive compounds confirms the application of B, Monaspermu for various
ailments by aditional practitioners. However, isolation of individual phytochemical constituents may
proceed to find a novel drug.

Keywords: Buiea monosperma, extraction technigues, phytochemical sereening

Introduction

Medicinal flaras are an origin of immense economic importance in anywhere within the carth.
Nature has bestowed on us a highly rich botanical wealth and a big number of numecrous forms
of plants grown in a various part of the country [!). Plants are the origin of massive quantity of
medicine and used as medication on account that from the ancieni. Phytochemicals are natural
substances and could be acquired m both primary and secondary metabolic pathway. They arc
naturally synthesized i all portion of plant frame: bark, stem, root, flower, ‘fruits, seeds,
leaves, and many others P The quantity and grade of photochemical observed in plant parts
can also morcover fluctuate from one component to some other PL The most vital bioactive
clements of plant arc steroids, flavonoids, alkaloids, tannins, terpenoids, glycosides, and so
forth. Antibiotics or antibacterial substances like sapunins, glycosides, flavonoids, and
alkaloids and so on, are observed to be disbursed m plams 49,

Butea monosperma (Lam.) Taub. (Bastard Teak, Flame of the Forest; Synonyms: Burea
frondesa Roxb; ‘Butea frondosa Willd; Buiea monosperma (Lam) Kumtze and Bufea
bragmama DC.) Belongs to a family of fabaceac native to tropical southcastorn Asia and a
popularly ornamental tree grown around the world. It is a deciduous tree growing to 12—15 m
tall, with a erooked trunk diameter of up to 20-40 cm in mature tree. The leaves are pinnate,
with an 8-16 cm petiole and three leaflets, each leaflets 10-20 cm long. The flowers are 2.5 em
long, bright orange in coler, and produced in racemes up to 15 em long, (hese are appearing in
spring. The fruil is a pod; about 15-20 cm long and 4-5 cm broad, ripening brown P-4 The
plant is used in distinct parts of the world for the remedy of several illnesses like stomalitis,
sores and skin troubles, constpation, ringworm, insomnia, dysentery, muscular pains, liver
disorders, ulcer, tumor, fever, gonarhea, diabetic, inflammation, fungal mfection, piles,
urinary disorder, asthma,leucmrhoaandlsﬂ:csmnceufavanmismrmofchcnnml
constituents inchuding fatty acids, amino acids, tapenaids, phenolics, flavonoids, alkaloids,
ileraids, plycodided, tantiing dind many otlices """' I (e previatling Kave a look af, mamerous
solvent extracts of flower of Buwtea monosperma have been qualitstively screened for
phytochemicals using standards methods.

Materials and Methods
Collection of plunt muterials
The flower of Butea monosperma was collected from Bilaspur area, C.G. in the month of
March” 2019. The plant materials were xonomically identified nod suthenti by
Botanicl Survey of Tndis (BST), Ciantral Regiowal
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Processing of Plant Materials

The plmt Materials wore clemed and shade dried until all the
water molecules evaporated wnd the dricd plant materinks
(petals of flower) were taken and grinded into coarse powder,
The powdered samples wore kapt in s fresh gloswewe vess!
until necded for analysis with suitable marking.

Preparation of plant cxiracts

Solvent extraction

Crude plint extrac! was made ready by means of Soxbie
extraction lochnigues. About 20 gm of powdered pland
mulerial was ogqually packed inilo a thmble and extracted with
250 ml of variows solvents one by one Salvents used were
petroleum ciher, chloroform, ethyl acetade, scetone methanol,
Mwmswhmwy.nemut
extraction continues for 24 hows o Ll the solvent in siphon
tube of an cxtractor emerge as colorless. Afler that the extruct
was taken in a beaker and kopt on hot plate and heated a1 30~
A0 ull 3l the solvent gt cvapbrated. Dicd extrac was kepl
in refrigerator al 4°C for their future use in phyfochemical
evalusiion.

Qualitative phytochemics] analysis
The curact was tested for the presence of broactive
compounds by using following slandard methods %1,

Fhytochemical Screening

Test fur Alksloids (Wagner’s reagent)

A fraction of carsc: was tremed with 3-5 drops of Wagner's
reagent (1 27 g of iodine and 2 g of potassiom iodide in 100
m! of waster) and observed for the formation of reddish brown
precypitude {or coloaration).

Test lor Carbobydrates (Molisch®s test)

Few drops of Molisch’s reagent were added to 2 ml portion of
thie various extracts. This was followed by addition of 2 ml of
conc. H.S0, down the side of the test tube. The mitiure was
then ellowed W stand for two-three mmmtes, Formation of a
red or doll violet colour af the interphase of the two layers
was a positive test

Test for Cardiac glycosides (Keller Kelliani’s test)

5 ml of cach cxiract was treated with 2 ml of glacial acetic
acid in & test tube and a drop of fomic chloride solution was
lddudmeme:ﬁlﬂyMuy:dmﬁi!ml

indicaied the presence of deoxysugar charactonstic of
rdenolides. A violet ring may appear below the ring while
in the acelic add Jeyer, 3 precaish nng may fum.

Test for Flavounoids (Shinods test)

To the extract, a fow magnesiom wnings snd a fow drops of
concentrated pdrochlonic acid were added and bailed for five
minutes. Red colomtion identifies the presence of llavonoids,

Test for Phensls (Ferric chloride test)

A fraction of e cxracts was tealed with aqueous 5% ferric
gilaride mnd obsarved for formation of deep bluc or black
col par.

Test fur Plilobataiiing (Frodpifate (est)
Deposstion of 8 red procipitaie when 2 ml ol extract was
biiled with 1 mi of 1% squeous hydrochlore scid was ken
as evidetee for the presence of plilchatnins.

Test for Amine scids sad Proteias (1% Ninkydria solution
In acetone).

2 mil of filttate wms retted with 25 drops of Ninhydein
wiution placed io s boiling waler bath for |-2 minutes sl
vbserval for the formmdion of paple colour.

Test for Saponing (Fuam test)

To 2 ml of exirsct wis added Ginl of waicr @ a wst wbe, The
mixture was shuken vigwonsly snd pheerved fx e
foromtion of persistent frem ot confirms the presenpe of
saponing.

Test for Sterols (Lichermann-Barehard tes)

| ml of extract was weated with drops of chlorolrm, acstic
anhydride and cong. H;50, and ohearved for the formation of
dark pink or red ool

Test for Tannius (Braymer's test)
2 wil of extract was treded with 10% alcohulic ferme chlorile

solution and observed for formation of biac ac greenish colous
solulion.

Test for Terpennids (Salkowki's test)

1 ml of chlocoform was added 1o 2 mi of =ach extouct
followed by 2 few drops of concentrated sulphwric scid A
reddish brown precipitate produced mnmedistely indieated e
presence of terpenoids.

Test for Quinones

A small amcunt of extract was treated with concentrated HOJ
and cbserved for the farmation of yellow precipitste. (or
coloiration).

Test for Oxalaie

To 3 ml portion of extracts were added 3 fow drops of
ethanoic acid glacial. A greenish biack colowrssion mdficet=s
presence of oxalares.

Resulls and Discussion

Results obtuined for gualitative screcning of phy

m the flower of B monosperma are delivered @ Table 1. OF
m:mm:m;hymd:mmhmdﬁx fen wore fiwed
present m vanous sofvent oxwects. They ang candiac
glycosides, flavonoids, phenols;, carbolrydmtes saponing,
tannms,alhlmdswdznpmndakmrhﬂy, favoaoids,
phools, qunones and have been presni within the
flower of these plants. This shows that the plot part officr a
much broader oy of phytochomicals.

distingt kinds of outcomes i virious sobvents From the
flower, water extract rovealed the cuistence of carbohydte,
prodeins, tanning, alkaloids and gquinencs Howeser, 70%,
cthanol and scetone had cardies ghycesides, carbolypdrates,
Navonoids, phenols, quumandlapmah The methaml
extruct had the presence of alkaloids, cardias ghycosides,

u:huhy(llr:n.ﬂavmdt&ﬂmdmpmm

lexpenol

The medicioal value of Dowers lies i swome chenical
substances that have & cortain physiological sctivity @ the
himman. Differcol phiytochenucals hud been eswblisial o
have a extensive variety of sotivitles, which may also belp o
protoction sgainst persistont sicknesses. Alkaloids defond
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The resull specifies thal Bwres monasperma fower hold
assurance as  sowce of thoupeutically significant
componcnts ke flowess play a few metabolic roles and
regulaic improvement in living organism. They arc also
comprise in defensive action ip animals and are used as
remedy particulerfy the flavonol glycosides. Tanmnins are
recognizzd fo inhibit pathogenic fungi. The flavonoids and
phenolic compounds in plant have bern slated to exert a
couple of arganic consequences together with antioxidant,
fice radical scavenging shbilitics, anti-inflammatory, anti-
carcinogenic and 5o oo 1.

Conclesine

Phyiochemicals detected in flower  extraces of Buea
mwmq)uiﬁnlhdrnhilkyasamuﬁdmudﬁch
could deliver novel drugs. Thus the plant studied may be used
#s an coffective origin of latesi valuable remedies. The
phytochemical characierization of the extracts, the isolatinn of
accountsble biosctive components aod ther biological
wctivity are importani for future investigations. Furthar studics
e thacloe recommended lo vaify thar antitumor,
snficsncer and sntivloer, aotipyrefic, satidmbetic, anii=

” .
The authors arc grateful to former HOD, Dept. of Chemisiry,
Dr. Manish Upadbyay, Dr. €. V. Raman University, Ko,
Bilaspur (C.(.) for providing rescarch facilities.

References

1. Sukumarsn A, Kirube C, Mahesh F, Nisha F, Miller P,
Ben O ef al. Phyochemical constituents snd antibactarial
efficacy of the fowers of FPeliophorum Pkw
(DC.) Baker Ex. Hoyne. Asiun Pacific Joamal of Trogical
Medicine, 2011; 10:735-738.

2. Lahlou M. Methods to study the Phyto chemistry and
bioactivity of cssential oils. Phyto oo Res. 20HM;

. IBA35445.

3. Tiwas P, Kunw B, Kaw M, Kewr G, Kawr H
Phytochemical soreening and Extraction. lot Phama

Sciencia. 201 1; 1:98-106.

4.

10.

12

13.

15.

16,
17.
18.

19.

a1,

-w1

Hafirn MA, Parveen B, Ahmed R, Famid K
Phytochemical and sntifongal screening of Medicagn
sative and Zinnia elegans. Online J Biol Se. 2002
2:130-132, ’
phytochemical sereening of different t exfracts of
Tinospora cordifolia stem and Lantama camara flower,
Int. Res T Pharm, App Sci. 2013; 3(5):210-213,

Edeoga HO, Okwu DE, Mbachie BO.

constituents of some Nigerian medicinal plants. Afr. J
Biotechnology. 2005; 4:685-688.

Kirtiksr KR, Basy BD. Indian medicinal plants,
Allshabad, Todia. 2nd edition. 1935; 2:785-788.

Kapoor LD. Handbook of Ayurvedic Medicinal Plants,
Herbal Refivence Libeary Edition (Replica Press Pvi
Lid., India), 2005, 86.

The Wealth of India, A dictionary of India raw material
and Industrial products, (Publication and Information
Dirsctorate; CSIR; New Dalhi). 1988; 2:344.

Kala C. Priontization of medicinal planis on the basis of
available knowledge, cxisting practices and usc value
status in Ultaranchal, India Biodivas and Conserv.
2004; 13:459.

. Suguna L, Miriyala S, Panchatcharam M. Efficacy of

Butea monosperma oo dermal wound healing in rats. Int
J Bio chem. Cell Bial. 2005; 37(3):566-573.

Sharma Ajay Kumar, Deshwal Neetu. An Overviews On
Phytochemical and Pharmacological Studies of Bufea
Monosperma, Internationnl Jourmal of Pharm Tech
Research. 2011; 2(3):864-871.

Firdaus Rana, Mazumder Avijit Review on  Butea
monosperma, Intemational Joomal of Research
Pharmacy and Chemistry. 2013; 2(4):1035-1639.

. Das Manas Kumar, Mazumder Papiya Mios, Das

Saumyn, Das Sanjita. Bules monosperma (LAM.) Kuntre
— A comprehensive review, Intermational Ressarch
Journal of Plant Science. 2011; 2(7):215-219.
Harborne JB. Phytochemical Methods: A Guide
Modern Techniques of plamt Amalysis, London: Chopman
pud Hall Lid., 1973, 49-279. _
Kokate CK. Practical phannacognosy, Ed. 4, New Delhi:
Vallabh Prakashan, 1994,

Lith edn,

Trease GE, Evans WC. Phaurmacoguosy,

Londoa: Railliere Tindall, 1989, 45-50.
Misra CS, Pratyush K, Sagadevan LDM, James J, Veetl
AKT, Thunkamani V. A gomparaiive study o
phytochemical screening and antibacterial sctivity of
roots of Alstonia Scholars with the roots, leaves and
stem  bark  International Jowmal of Research in
Phytocheistry and Pharmacology. 20015 1(2):77-82
Sofowr A. Medicinal Plants sl Traditionsl Medicine in
Africa. Ibadan, Nigariar Spectrum Books Lud,, 1993, 191 -
289,

- Amin Mir M, Swwdiney 88, Jassal MMS. Qualitative and

quantitative analysis of phytochemicals of Taruxacum

afficiuale. Wudpecker  Jownal  of Phanmacy and

Pharmocology. 2013; 2(1)1-5

Dus K, Tiwari RKS, Shrivastave DK Techaiques for

evalution of medicinal plany products a5 antiicroblal
Current methods il fatwe rends. J Med Flant

fes, 2000 A2¥104-111.

u-“‘\lﬂp.!
i C‘ll”r". .
ol fEN







W e

Pharmacognosy

LRt
i Py gy et b el
i =il . A ey

T T 1,
" . 1] 1

_Jour:néT-oL arIECOsNasy 7
4 and Phytochem SEry

! &
"&I

Journal of Pharmacognosy and Phytochemistry

Joufnnr on Pharmatednasy. snd Phytochemistry is an official publication of the Socwar of SHEITMEISIRE SHE
(Registration ne. S/2042/SDM/NWr2074), Onz can visit the soclety website through this trl st foy e EEscisaeadis) i ian
510 publishvarticles retatad fo the cument =nlls

{ntemational peerraviewed joumal pabilished bimonthly The prime foous of the journal Is
hemisty. This joumnal provides-a platfatm with the sim of motivating siudents snd personnel

of research in Phanmacognosy and Phyies!
in Pharmaceognosy and Phytachemiatry resaarch

Official Publication: Saciety'of Pharmneognosy and Phytodhiemistry
ISSN Print: 2345-8734, 155N Online: 22784135

« ‘CODEN:.JPPOHG

Publication Frequency: Blmonthly (6 issues Zyear)

DAl httpy//ctx dol.org/10.22271/pliyto

Journal Status: Both Prnt and Online

« Journal Language: English

Printed att Akillik Publicatiens

i of the Internatinnal Committea af Medical Joiurmal Editors (1EMJE} and follows: its recommenidatiios

The Journal af Pharmacognosy and Phytochenistry is a memb
Abstraciing and indexing information: The jolmal s indexed with Index Copamicus
the Szariand, Szarbicken {Gemany). |Librares Directory . Ll Jilare

- Wirichs Internatiohal Perintical Directory, Google Seholag Indian Stience. PubsHUD, Upiversity of

Thae Jpumal considers review and researciarticles which ncluder Phammaeegnosy, Phytochemistry. Ayurveda, Phytothetnical Natural Chemistry, Agrtuliual Ssienee, Biotechnology.

Bicchamisiry, Unant Medicine and Sicddha Medigine
{ly-10 furthering soiantific knowledge n the figld of pharmacautital scignces Yourviews and
criptig strongly recommanded

geargh work (hal contribites significan
selon of the mianus

elhi@gmail cam. Unline subit

The purpase of the jourog 1510 publist ariginal re
Thie author can setid thelf arigles ta jphr.d

camments will be Highly acelaimed.

Biataglnplogy

Subjects Covered

Platprnguady PRy
fypfum] clit ety veniew o] Solintis Tissus Ol
ModieimiPlonts St
Botany

Ayupuadii

Urian) Medigirie Manne Plants Research it
Wise Words et tauieh o laper far @ mm.sam‘%\wm&w for the love of God”
il try to give 1 the pon people for love what e ol couldget frrmanay, Mo, y/ad o o P A
. EedV T e P

- il
iy | Erositet
U BACTOR Sy

amic.adu

Nt

iGO’.‘nge_ &ﬁdmrsw:ﬁ Restarclicate

Brint




owrmnal

Tndexing
romil of -
Fharmettonony wyd Pivytochimristry inidexed n follcwing daisbasen
= USEN Nismbwr; 277841 2t wnd TRAG-ERu
* R flumbes YHEE725S [0 e Link e i)
= DG T Numbes SRS 2565E {Diree link Tl )
* ALUMID: TOVE2EEYS iy link: | o2 Fsr)
ri€pacioR l \‘ \ e o Staner
. k - e
| e | o
Crossref

Seribd. SworloCat e 8:«:«:;5
€ Ve Q omensus Linked [T}
ORCID o SCIfJS

docstoe S -t

‘ o
1
LN Claustls) —tp

.

ol Pharmat GERUSY divd Ph}'“"‘hl!mhtrj'

&Fm'l‘l.-l

F RNATICS

S
Indian Science

Abstracts

=

UNIVERSITAT




llﬂiumjfw nmgm

Jonenals Library

S e’ NBASE

Ragoaqupend thin joumnl
TOTOUR

. LIRRARY L

UPGOMIRG GONFERENCE

WPOOMING DONFERENCES
|
DouEAL SODES)
EISEN; 2278-4136
P-ISSN: 2345-8234.
CODEN Coder JPPOHO
:Muwm

{mpact £actor RIIF 86,52
AUTHUR HELPLINE
i Toll Free lndia)) 1800-1234-070




The Pharmns I atbon Joarmsl 30% #% S14567

wwtw, TheharmaJovraalcom

ISSN (E) 2277 7e95

ESSN () TN R
NAAE Hating: 500

T 2019; B3 S A517
Ao TP
wwww'ﬂ
Bessived: (2632010
Avospind: 15-04-3019

m Il.-i

Ammsiant Profesor
qu of Chemistry. Dr.
LV, Reman University. Karm
fosd, Kola, %qslr.
Chhisttingach, Incis

AL M. Vasebnas

Assistant Professor
Department of Cheruistry, Gove.
G, B, Callege, Herdibarar,
Korbe, Chhattisgarh, India

rﬂw

Assistunt Prolossor
Uepuertovent of Chesaistry . Dr,
CN. Ruman Usiverssy, Keng
Ruad, Ko, Bllaspur,
Chhiurtisgark, Lodis

Physicochemical and phytochemical evaloation on non-
arecal part of Curcuma caesia

Milan Hait, Arvind Kumar Bhardwaj, Nand Kumar Kashyap and M. M.
Vaishnav

Abstract

Cutcuma caesin tizome extoicts and its solvent frastionates wore subjictel] 10 plyssoocheminsl sl
preliminary phytochemical screcming using standand tests. The present sty desls with phytechemscsl
explotions of nog-scnnl put (thizome) of Curcuma corxin comprisng detormmion of loss on deymg
ach values mndd exiractive values, The qualitative chemical investigntions exposed the sasience of
differeni phytoconstituents like Mlavanouds, terpenoids, saponms, phenolic componnids, sterds, slioalots,
qiinones, proteing, carbohydrates, monms and glycosides m the dhizome of e plmd sdrads The
occwrrenes of many Biosctive conshituents affiemns the atiliZsticn of C dueria for soveral distorsiers by
traditional practitioners. The stdy disclosed specific individialities for the particular orisle ding whuch
will be suitable in recognition and control to adulieraie of the mw drig

Keywords: Curcuma caesia, physicochemcal nnulysis, extraction techniques, phytochemioni soressmmg

Introduction

Nature has the huge reservoirs of therapeutically active constituents. Since the primmitive age.
plants have functioned as the enormous ongm of mw mgredieots for customary a8 weil s
modem remedy 12, Many countros still rely maisly on medicmal hérbs for the cunng of
several contagious infections due to their low cost and shighter side cffects, Dnthodox topical
medicmal floras could belp as a good source of novel consistent, ecofmendly and susmmable
medicines for the remedial of many ailments ® %, The therapeutic value of plants is mainty due
to the occumence of some phytochemicals, They are cssentially plant metshobles arc
produced in afl part of plant organism by itselfand have some specific functional operation oo
animais 1% 1,

Curcuma caesia Roxb. (Black Turmeric; Syn. Curcuma &uchoor Royie) beicags to the fumiis
Zingiberaccac. Vemacular name: English- Black zedoary; Hindi- Kali Flaldi, Nar Kachue
Krishoa Kedar; Sanskrit- Bajant, Nishaa, Nishi, Raatri, Bengali- Kala haldi; Assamegse- Kals
haladhi; Telugu- Nalla Pasupu, Maoupasupy; Marathi- Eala-haldy, Manipun- Yangaos
Amuoba or yaimu, Mizo-Aihang, Ailaihang It is a rozomatous herbs which = fuad
throughout India and other parts of tropical climate around the world, Chrcuma caesia 15 an
herbaceous perennial with croct to semi-crect plant statore. [t is a thizonnious aromatic ferb
with a leafy bunch and 30-60 em long. Leaves are large, long, petiolate, oblong-lanceokate
shaped with an acuminate leaf apex, tapenng at both ends, glabrous and green on both sides
Corolla 1s long wbular, pale yellow lip-3 lobe semi- elliptic. Cwrenma coesia bas o liteml or
central infloresconce on a long ereet peduncle, covered with 5-6 sheaths, and hidden by the
sheathing bases of the leaves. Inflorescencs s a spike, about 15 o long or altogether about 30
cm: high on basal peduncle. Flowers are pale yellow, reddish at the outer border and shoreer
than their bracts, Petiole and sheath are about as long as the blade, Spikes appear before the
leaves. Flowers appear in June and July, while fruits manure in Sopiember and October 1=
The rhizome 15 luberous with camphomweous sweet odor, about 2-6 cm in diameter, the sbape
and size 1s ofign vanable. It 15 sessile, lsteally fattensd, and covered with adventitious oo,
root scass, and wans; morcover, it shows longitudinal crreular wrinkles on the swfice giving
the look of nodal and intermodal zones to the rhizoms. The swiace (cork) of thizome s durk
brown, bluish black, or buff in color; it shows cireular smuagoments of ommants of scaly
leaves, which pives a false Impression of growth rings. The branching &5 mow or less
sympodral. It has many pharmacological &my ir-vitre anii-diabetio, snboxidait,

antimicrobial, snalgesio, anti-cuncer, anuulm,uﬂ" Mlml, m
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anti-inflammatory,  anti-tberoular,  anti-asthmatic, anti-
hypesglyeendemic, astringent, anti-diarthoetic and antipyrctic
effects O™ In the prosent paper, the physicochemical
pammoters and - preliminary al potential - of
different solvent extraets of non-aerial part (rhizome) of
Curcwma caesia were execnted for wdentification of the drug
i dry form and control the adulterants.

Materials and Methods

Collection of plant materials
Ththmufmwmmmawnscoﬂccmdﬁmu Indra
Gandbi Knishi Viswavidyalaya arca. Ratpur (C.G)) in the
month of February' 2019, The plant matenals were
taxonomically identificd and authenticated by Principal
Scientist, Centre of Excellence on Medicinal and Aromatic
Plants, Indra Gandhi Krishi Viswavidyalaya, Raipur (C.G.).

Processing of plant materials

The plant Materials were cleaned, washed with fresh water
gnd shade dried until all the water molecules evaporated, cut
mto picecs, and the shod dricd plant matcrials (thizome) was
taken and grinded into coarse powder. The powdered samples
were stored in a clean and air tight glass contamer with proper
labeling for analysis.

Preliminary physicochemical characteristics

Air dried rhizomatous materials were used for quantitative
determination of proximate analysis ¢.g., loss on drying, total
ash. acid insoluble ash, aleohol soluble cxtractive values.
These physicochemical studies were done according 1o
standard procedure of Indian Pharmacopocia and WHO
guidelines (1181,

Preparation of plant extracts

Solvent extraction

Crude plant extract was prepared by Soxhlet extraction
method. About 50 gm of powdered plant matenal was
uniformly packed into a thimble and extracted with 250 ml of
different solvents separately. Sclvents used were petroleum
ether, chloroform, ethiyl acetate, acclone methanol, ethanol
and water as per solvent polarity. The process of extraction
continues for 24 hours or till the solvent in siphon tube of an
extractor become colorless. After that the exiract was taken m
a beaker and kept on water bath and heated at 30-40°C all all
the solvent gol evaporated. Dried extract was kept in
refrigerator at 4°C for their future usc in phytochcmical
analysis.

Qualitative phytochemical analysis
The extracts were tested for the presence of bioactive
components by using following standard methods M2

Phytochemical Screening:

Test for Alkaloids (Wagner’s test)

A fraction of extract was treated with 3-5 drops of Wagner's
reagent (1.27 g of iodine and 2 g of potassium iodide in 100
ml of water) and observed for the formation of reddish brown
precipitate (or colouration).

Test for Carbohydrates (Molisch’s test)

Few drops of Melisch’s reagent were added to 2 ml portion of
lhcva:ims'exm'ﬂﬁswasfoﬂ(:wudbyaddiﬁonom ml of
conc. Ha804 down the side of the test tube. The mixture was
then allowed to stand for two-three minutes. Formation of a

g5

wed of dull violat colour at the interpbase. of the fwo layers
Wi i positive lost

Test for cardiac glycosides (Keller Kelliaai's test)

5 ml of each extract was treated with 2 ml of glacial acetic
mid‘inamnmbemdiﬂmpof'ﬁuﬁcnhlaﬁdndwmm
added to it. This was carcfully underlayed with | ml
concentrated sulphuric acid. A brown ring at the imtorfacs
indicated the presence of deoxysugar characteristic of
cardenolides. A violot ring may appear below the ring while
in the acetic acid layer, a greenish nng maxy foom.

Test for flavonoids (Shinoda test)

To the extract, a few magnesium tumings and a fow dops of
concentrated hydrochloric acid were added and boiled for five
minutes. Red coloration identifics the presence of flavanoids.

Test for phenols (Ferric chloride test)

A fraction of the extracts was treated with aqueous 5% fermic
chloride and observed for formation of decp blue or black
colour.

Test for phlobatannins (Precipitate test)
Deposition of a red precipitate when 2 ml of extract was
boiled with 1 ml of 1% agueous hydrochloric acid.

Test for amino acids and proteins (1% Ninhydrin solution
in acetone).

7 ml of filate was treated with 2-5 drops of ninhydrin
solution placed in a boiling water bath for 1-2 minutes and
observed for the formation of purpie colour.

Test for saponins (Foam test) . :
To 2 ml of extract was added 6ml of water in a test tube. The
mixture was shaken vigorously and observed for the
formation of persistent foam that confimms the presence of
Saponins.

Test for sterols (Liebermann-Burchard test)

1 ml of extract was treated with drops of chloroform, acetic
anhydride and conc. H2S04 and observed for the formation of
dark pink or red colour.

Test for tannins (Braymer’s test)

2 ml of extract was treated with 10% alcoholic fertic chloride
solution and observed for formation of blue or greenish colour
solution.

Test for terpenoids (Salkowski’s test)

1 ml of chloroform was added to 2 ml of cach extract
followed by a few drops of concentrated sulphuric acid. A
reddish brown precipitate produced immediately indicated the
presence of terpenoids.

Test for Quinones

A small amount of extract was treated with conceutrated HCI
and observed for the formation of yellow precipitaic (or
colourstion).

Test for oxalate
To 3 ml portion of extracts were added a few drops of
cthanoic acid glacial. A greenish black colouration indicsles




Results and Discussion

‘Results obtained for quantitative determination of proximats

unalysis and qualitative phytochetnical soreening of € cuesia
hizome is exhibiled i Table 1 & 2 Foul thiocs
her wern scrveaed in which cleven were found
present in different solvent oxtracts. They are canfiao
glycosides, flavonoids, phenols, carbohydates,  saponins,
mmms,nlh[md&mh.qmnmw, profeins and terponods.
anmhhiymbohydmm. flavonoids, phenols, saponins,
mmn.s_:lhimd&qmmmﬁmaddsmdtmpeﬂoidswcm
present in the thizome of theso plants. This indicates that the
mm have lasge possibilities of phytochemicals,
Ph.ysmchamm paramcters of the Curcuma Caesiac Roxb
thizome are shown in Table 1. Different extacts of the
powdered rhizome wore propared for the study of extractive
values, Percentage of extractive values was calculated with
refercnce to the air dricd drug. The results are shown in Tahble
1. Detenoration time of the plant material depends upon the
amount of water present i plant matenal. If the water content
is high, the plant material can be easily deteriorated due to

like phenols, alkaloids, steoids, glyoonided, flavonoids s,

In these screening proces alkalowls, tannins.  sspomws.
Mavononds and  tarpotosds, and phencls shows
differont types of results fn chifereut silvents From the
thizome, water exiract showed tha presence of carbolydrse.
alkaloids, saponing mid tanming  However, sthanol aud
mwmmmrumm.mm:
flavongids, phenols, saponins,  proteins, alkaliidy
wrpundida_mmsﬂmlomhdlhpmofmﬁu
glycosides, carbohydrale, afkaloids, Navanods, phenol,
fannins, saporins, phenols, domls, qoinones, protems and

terpreonds,
Different phytochemicals have beew found fo possess @ wide

range of activities, which may help in profectian agunst

discases. Alkaloids protect agaimst chromic disesses. Sagomns

protect against hypercholesterolomia and antibiotic groperties
Steroids and triterpencids show the analgesic for centrad
nervous systom activitics 2

Table 1: Physicochemical analysis of thezome of Curcumis coexis

fungus. The loss on drying at 105°C in rhizome was found to N, Parameters Reauits (% wiw)
be 1002 % Total Ash value of plant mateaal mdicated the 1 Total Ash 9,00
amount of minerals and earthy materials attached to the plant 2 Acid msoluble Ash i47
material. Analytical resulis showed fotal Ash value confent 3 Waler insoluble Asii 250
seas 9.00 %. The negligible amount of acid insoluble siliceous 4 Waler soluble extractive valic 1355
matter preseat in the plant was 4.49 % The alcohol soluble 5 Alcohol soluble extractive value .08
extractive values indicated the presence of polarconstituents & Loss on Drying 1002
Table 7: Result of phylochemical evaluation of rhizome of Curcuma caesia.
S.N.[Phytochemical/ Solvent Extracts Pet. Etirer| Chloroform | Ethyl acetate| Acetone Tthanol| Methanol| ¥ ates|

1 Alkaloids - - + + & - +

3 Cardinc Glycosides S + + + ¥ * -

3 Carbonydrates - ¥ 4 ¥ + + +

4 Flavonoids s + it + + + -

5 Phenols + - + + ¥ +

) Phlobatannns - - - = = = =

7 Proteins T F - + N ¥ =

i Saponins + + - + - + ¥

9 Sterols + + + - - + .

10 Tanmmns - = - B . e ¥

Il TC!‘[)GBOldS T + - 4+ + & ~

12 Quimones + it = - : - 2

3 Oxalatcs - 2 = - - i 3

+ = present; - = alsent,

The msult indicaes that Curcuma caesia rhizome carmy
potcatials as  soLCe of pharmaceutically significant
phytochemicals. Flavonoids present in non-areal parts like
thizomes play some metabolic role and control development
in living system, Tanpios are known (o inhibit pathogenic
fungi. The flavonoids and phenolic compounds in plant bave
been reporied to exerl multiple biological effects including
snioxidant, frec rTadical scavenging abilities, anfi-
inflammatory, anti-carcinogenic, astringent, anti-diabetic,
anti-ubcreular, antipyretic offects ete. % A,

Contlusion
Proximate analysis is boneficial for checking reality and
clarity of sample and also these values arc significant for
qualitative The scrcening of n crude drog is
essential for biochemical ulteration in the drug, degradation
duewhnndlhls,ﬂomucnndwbﬂﬁmiouandwmm.
dreliminary Phytochemical screening i3 a pant of chemical
i qualitative chemical tost is useful in
. Phytochemicals found in dhizome

extracts of Curcuma coesia indicaies therr prospect a5 2
resource herbal remedy. The results from the ash value, acid
insoluble ash and water soluble ash values implied that the
thizome bolds noticeable amount of morganic salts. The
phytochemical chamcterization of the extracts, the isolarion of
important bioactive composites and their biological afivity
are inevitable for future studies. Standardiztion of bisacuve
extricts from the medicinal plant will be conceded
ou the basis of the phytochemical components exist in fhat
plant, which is a vital step in recoguizing novel and potent
sources of medically and industrially significant constituents.
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mm‘hnd as it is wrth south e‘asté%gahtra] railway zone,
of Chhattisgarh be &s@m

and very diverse population ¢ eomg_r@glg to a number of tribes. The 1 e
to commence agricultare, sesi?culhiﬁdcan,d horticulture. Lxﬂs here is %o%#ﬁec;ﬁ urban customs, culture and

traditions. In the rural areas oﬁ the rﬁ,gmrg, people are dependeﬂt largely griculture and minor forest
produce. Further groundwater is: A major ; s‘ource of drinking ¥ ater-in mﬁm and rural areas. Near about
ninety percent of the rural population uses g;rmrmdwatm‘i for honsgli;elﬂ purposes. Nearly one third of the
papulation of study area is illiterate, not at all aware of the water borne diseases affecting their health.
Millions of people all over the world, including Indian are suffering with fluorasis due high concentration
of fluoride in the drinking water (Achari and Krishnamurthy, 2015; Chuah ef al 2016; Junyong er al 2016;

Mohammadi er al 2017). When the fluoride level cross the optimum concentration i.e., 1.3 mglL then it
exhibit the toxic effects in the human body. Long-term exposure to high level of fluoride can caused
several adverse effects on human health including dental and skeletal fluorosis (Mohammadi et al 2017).

The Indian districts such as Andhra Pradesh, Tamilnadu, Karnataka, Kerla, Rajasthan, Delhi, Bihar,
Jharkand, Uttar Pradesh, Orrisa, Jammu Kashmir have been reported to contain high fHueride levels
(Rammamohan, 1964; Rao, 1974; Susheela, 1993; WHO, 1994) rendering these areas of the contrary as
either affected areas from fluorosis to various extends or to the risk of the same (Achari and
Kns]mamurthy, 2015) Ncar about one lauk pLupIr. uf ASSdm (Kazbl Ang,lcs- __,..nmﬂf-a 3 fl eted by

water alka ,","ty, low calcxum and wtmuiu C mmkx. s
T Hwﬁﬂa—mmmg sachets of pan masala, gt
in Eﬂm«msgath o




The reveals the heterogenous fluoride distribution in the underground water of the arsa and the
mﬂmwmw (Table 1). All the groups of sampling station the fhucride level ws
within permissible fluoride limits. for drinking wilter Wyrecommended by WHO (WHO.1970; Netiosa)
rescarch, 1977, WHO guideliges, TOR#)ITHE frequency distribationror tuoride was different in the A3 -
l_%mm of fluonds hu i [y 3 .!\_"", but the commorn person Is - |h_
prevention of teoth decay, stiengthening of skeleton in 0.8=1"2 mg/ fluorifie concentration (Achari and
Krishnamurihy, 2015; Mohamithadi ef al 2017). Similarly Mghammadi and fiis colleque (2047) worked on
river and well water by SPANDS meth d and suggested for thelesfluoridation from the immediate effects.
Further when the conceritration exceeds more thar 1.5 mg/l, Flupresis octurs in which pitting of woth
cnamel and deposits in bones‘are gommon ph menon (Achan and/ Krishnamurthy, 2015; Chuak 2¢ al
2016; hunyong #f al 2016). Stbseq aently when 5&&9@’65 10 mgfl; fJuotide in the drinking water confirm the
signs of Crippling skeletal florosis (Deshmukh and Malp . Thetefore, it is remarkable that proper
de-fluoridation measures seéin lp Be'needed to protect the populations of Belha and Gourella area from the
problems of fluorosis, The removalef fluoride from drinking water is ¢ommon now, J unyong ef of (2018)
used Freundlich model based on ultralong hydroxyapatite nanewires which is 2 thermodynumic parameters
suggest that the adsorption of fluaride in a spontancous endothermic pheppmenon. The maximum of
adsorption capacity of this mbdel s 40,65 mg/g al pH 7.0 when p}ég flitoride concenwration is 200 mg/L.
Similarly other models are alsa available for the removal ofi fludride from drinking water (Zheng o¢ ai
2016). . , -

BAREAR

her concentritfion (Table 1). These groups

: -

Table 1 : Fluoride distribufion in Bilaspur District
Concentration of Fluoride (mg/L)
July Aug Sept Oct Nov
Bilasp 020 023 0,34 0.40 044
A2 | Seepat 0.22 0.25  |0.24 035 1034 038
A3 | Belha 018 11L02 125 120 |12 110

A4 | Gourella 1.38 1.39 1.39 140
= :
A6

BN | Sample

Dec
038

Marwsh 3 046 | 034 40 138
AS | M 1 04 A i 0.4] (.47 0,39 I e e
amw 1021024 1029 1038 o35 Tong— Tl o e
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D WATERS OF KORBA
INDUSTRIAL TOW

§. Krishnamurthy', K. Venu Achari’

"Deparment of Chemistry, Government G 13 College, Hardi Bazar, Korba - 495446 Indis

Deparment of Zoology, Government Madan Lal Shukla Collage Secpat Bilaspur - 495555 fridia

Abstrace: An exploratory qualitative survey was conducted of the community regarding Muoride nnd retated health
problems in Korba industrial township (22°-23"5" N latitude and 82'5-83°E longitude) of easters Chhattisgarh.
The study indicated that, exeept at one sampling station viz, Kusmunda, the Nuoride level v -~ within the
preseribed limit of WHO standards for drinking waters, Kusmunda water showed marginal levels of Buaride
contents(l.4mg/L). The study revealed the heterogencous fluoride distribution in the underground Water and Uhe
result of these analyses are concluded that proper defluoridation mensures seems to be destrable 1o pratect the
habitants of Chattisgarh from the problems of fluorusis.

Keywords: fluoride distribution, underground water, health problems, drinking waters.

1. INTRODUCTION

Stedy arca is positioned in the castern part of Chhattisgarh and it has been explored for flunnde distribution v e

underground water (Achari and Krishnaniurthy, 2015: Achari and Krishnamurthy, 2019). These distributions have heen

conducted in various seasons of the years from March 2018 to February 2019 within the significant blodiverafied

territory of Chattisgarh located in the eastern part of Chattisagrh, positioned at 22°.23°5" N latiwde and 82°5-837E
Jongitude. Temperature varies from 28° C to 46°C, Peaple of this region have divergent way of life and civilization,

entiched as it is with Bharat Aluminium Company Limited, National thermal power of corporation and very diverse
population comprising to a number of tribes. The individual of Korba district be despérate 10 commence agriculture,
cericalture and horticulture. Life here is governed by urban customs, culture and traditions. Tn the rural areas of the TERION,
people are dependent Jargely on agriculture and minar forest produce. Further groundwater is a major satirce of drinking
waler in urban and rural arcas. Near about ninety percent of the rural population uses groundwatey for household
purposes. Nearly one third of the population of study area is illiterate, not at all awnre of the water bome discases
affecting their health, Several people all over the world are suffering with fluarosis due high concentration of flusnde in
the drinking water (Achari and Krishnamurthy, 2015; Achari and Krishnamurthy, 2019 Chuah er af 2016; Junyong o ol
2016; Mohammadi e al 2017). When the fluoride level cross the aptimum concentration L.e. 1.5 mg/., then it exhibit the
taxic effects in the human body. Long-term exposure to high level of Nuoride can caused several adverse effects am
human health including dental and skeletal fluorosis (Mohammaudi ef al 2017),

The Tndian districts such as Bihar, Tharkand, Uttar Pradesh, Odissa, Delhi, Andhrs Prodesh, Tamilnadu, Karmutake, Kerla,
Rajusthan, and Jammu Kushimir hive heen reported to contain Kigh Nuo {de levels (Rammpmuohan, 1964, Rao, 1974,
Susheela, 1993; WHO, 1994) rendering these areas of the contrary s vither affeciod wrens finm Ucrosis 10 sanous
extends or (o 1he risk of thie same (Acharl iwnd Krishmaoratty, 2015; Achart and Keishawmuithy, 2019} Moreover fluoride

in the water, other factors contribute (6 the endentic fuaride prablem sich os nutrinonal deficiencies, high smbjent

i large Thersise in the

temperature, high water alkalinity, low caluiwm and vitami C infake, Morgover thers has
use of fluoride-cantaining sachets of pan masil, wiidker (eontnpg wbnecal, pd
Chhattisgarh. i
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2. MATERIAL AND METHODS \

Korba district exhibit variety of ecosystems ranging from mountains supporting thick forests, cousta) plaing, we were
elected seven sampling station at various locations in the study area with view Lo cover most of the segment of the d
Chhattisgarh. Seven sampling stations were selected at various locations in {he arca study with a yiew 10 cover most of the

\irban segments. These sampling stations were §' = Korba Railway stations §° = Korba old bus station; §'= Kusmundai. '
g'= Balco city; §*= Balco outer, = Gevara and §7 = Deepka, Water samples were collected from the public hand pumps
cituated at these sampling sites on ‘monthly: basis over a period of one calendat year. These sample were taken 1o
labaratory and subsequertly analysed for their fluoride contents. The analysis of fluoride conténts were performed speetro
photometricaily using SPADNS method, The decolorisation of SPADNS Zitconyl complex was found to follow a linear
relationship with fluoride contents,
' 3. RESULT AND DISCUSSION

An explorstory qualitative survey reveals the different fluoride distribution in the underground water of the study area and i
the results of these analyses are descriped (Table 1). All the groups of sampling station the fluaride level was within
ssible Auoride limits for drinking water as recommended by WHO (WHO,1970; National research, 1977; WHO
guidelines; 1984). The frequency distribution of fluoride was different in the §* Kusmunda characterized by relatively
migher concentration (Table 1). These groups oxhibit nearly equal to maximum permissible limits (1.5 mg/l)
recommended by WHO (WHO guidclincs. 1984), The eftect of fluoride in human body differs individuzally, but the
common persan is evidence for prevention of tooth decay, strengthening of skeleton in 0.8-1.2 mg/L Nuoride
coanceniration (Achari and Krishnamurthy, 2015; Achari and Krishnamurthy, 2019; Mohammadi ef al 2017), Stmilarly

Mohammadi and his colleque (2017) worked on river and well water by SPANDS method and suggested for the de-
fluosidation from the immediate effects. Further when the concentration exceeds more than 1.5 mg/l, Fluorosis occurs in
which pitting of teoth enamel and deposits in bones are common phenomenon (Achari and Krishnamurthy, 2015; Choah
e al 2016; Junyang el @l 2016), Subsequently when about 10 mg/L, fluoride in. the drinking water confirm the signs of
Crippling skeletal fluorosis (Deshmukh and Malpe, 1996). Therefore, it is remarkable that proper de-fluonidation
measures seem to be needed to protect the populations of Betha and Gourella area from the problems of fluorosis. The
removal of fluoride from drinking water is comman now, Junyong et al (2016) used Freundlich model hased on ultralong
hydroxyapatite nanowires which is a thermodynamic parameters suggest {hat the adsorption of fluoride in a spontancaus
endothermic phenomenon. The maximum of adsorption capacity of this model is'40.65 mg/g at pH 7.0 when the fluoride
concentration is 200 mg/L. Similarly other models are also available for the removal of fluoride from drinking water

™

(Zheng et ol 2016).
TABLE 1: FLUORIDE DISTRIBUTION IN KORBA INDUSTRIAL TOWNSHIP
FLOURIDE CONCENTRATIONS (mg/L)
Mar- Ap?‘ May- _;J? Jul- m Sep- | Oct- | Nov- Dree- | Jan- | Feb-
$Np | SAMPLING 18 14 |18 g |18 I8 18 |18 |18 I8 19 |19
7| 5" Korbe RLY Station | 109 | 122 | 124 7o | 102 | tos | 1a8luos | 11s| 12 122] bl
T | §? Korba OLD Bus =1 |
2 | Station 12| 124 126|121 | 086 116 | 12| 16 | 088 | 056 I | 096
[ 3]s Kusmunda T rar | 1aa | 145 | 12| 128 | L38) LaR| LALLM 1.36
"~ 4| 5*BALCO City o2 126 | 1326 | 124 099 | LS| 12]124) 1) 124 | 128 12
5 | & BALCO Outer 16| 120 12s|12] 13| 17 32 (121 | 1r] vos | tos | L1
I ~ 6| $"Gewa 11 | 096 '_LI_‘L i8] 12| 12y | t2g| 22| 1a2) 13| 12 09
5; 7| & Deepka [ voz|ore] 1) 16| 089 | 108 | 16| 120 | 15| 124 ] 132 [0
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