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Synthesis and Study of Single Central Chalcone unit based Liquid
Crystals: The effect of Alkyl chain
Vinay.S.Sharma and Jatin Rana
Department of Chemistry, Faculty of Basic and Applied Sciences,
Madhav University, Pindwara, Sirohi, Rajasthan.
email: vinaysharma3836@gmail.com

Abstract
A new series of liquid crystals involving single central unit based mesogenic compounds. The target single central
unit based chalconyl compounds were obtained by the reaction of 4-n-alkoxy benzaldehyde with 4-n-dodecyloxy (OC12H25) acetophenone in presence of base. The liquid crystalline properties of synthesized compounds were
observed by Polarizing Optical Microscope (POM) study. The molecular structures of the compounds were
confirmed by Fourier transform infrared (FT-IR), 1H and 13C NMR analysis. The compounds of the series C6 to C18
exhibited mesophase phase in enantiotropically manner. The transition temperature decreased as alkyl spacer of left
side group increased. The observed texture images are droplets, broken fan and threaded like.
Keywords: SmC, Nematic, Odd-even effect, Chalconyl LCs

Graphical Abstract

particular direction. By applying an electric or
magnetic field the orientation of the molecules can
be derived in a probable approach [9,10].
A number of chalcone having reported to exhibit a
broad spectrum of anti-bacterial, antifungal,
antiulcer, antimalarial, antitumor, anticancer, antiinflammatory, antitubercular [11-14]. The presence
of α, β-unsaturated functional group in chalcone (CH=CH-CO-) is responsible for anti-microbial
activity, which can be altered depending upon the
type of substituent present on the aromatic rings
[15]. Thus, the purpose of the work is to
synthesize and study the effect of chalconyl
linkage group and effect of varying alkyl spacer on
mesomorphism.

1. Introduction
Liquid crystals are matter in a state that has
properties between those of conventional liquid and
solid crystals. For instance, a liquid crystal may
flow like a liquid, but its molecules may orient in a
crystal like way. [1-2]. Liquid crystals can be
divided into thermotropic, lyotropic and
metallotropic phases. Thermotropic and lyotropic
liquid crystals consist mostly of organic molecules
although few minerals are also known. Presently,
we emphasis on thermotropic liquid crystals in
which, phase transition into liquid crystal phase as
temperature changed [3-8]. Liquid crystals of
nematic type are most commonly used in
production of liquid crystal displays (LCD) due to
their unique physical properties and wide
temperature range. In the nematic phase, liquid
crystal molecules are oriented on average along a

Doshi et al. synthesized and studied the molecular
structure of LC property of chalconyl ester based
homologous series [16-18]. In our previous work,
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we reported the isomeric and nonisomeric
homologues series with chalconyl ester linkage
group [19-22]. Recently, we reported newly
homologues series based on two phenyl ring and
one central chalcone linkage group. [23-24].
Chalcone (Ar–CH=CH–CO–Ar) based compounds
are important intermediates in the synthesis of
many pharmaceuticals. Some of the chalcone
derivatives take a vital role in numerous fields such
as crystallography and nonlinear optical properties
[25-31], liquid crystalline polymers, and dye
industries and in solar cells [32-35]. Presence of Πbond conjugation in chalconyl group (α, βunsaturated ketone), which leads to a good charge
transfer axis and the aromatic rings act as a tool for
a donor and an acceptor [36].

2.1 Synthesis and Method
Alkylation of 4-hydroxy benzaldehyde to give 4-nalkoxy benzaldehyde is carried out by reported
method [37] 4-n-dodecyloxy acetophenone is
obtained by alkylation of 4-hydroxy acetophenone
by reported method [38]. Thus, the (E)-chalconyl
homologue derivatives (C) were prepared by usual
established method [39]. Final products were
collected and filtered, washed with ethanol solution
dried and purified till constant transition
temperatures obtained using an optical polarizing
microscope (POM) equipped with a heating stage.
Alkyl halides, Acetone, EtOH, KOH, 4-Hydroxy
acetophenone, 4-Hydroxy benzaldehyde required
for synthesis were used as received, except solvents
which were dried and distilled prior to use. The
synthetic route of the series is mentioned below in
scheme-1

2. Experimental
2.2 Reaction Scheme

Scheme 1: Synthetic route to the Series-1.
2.3 Characterization
Representative homologues of a series were characterised by elemental analysis, Infrared spectroscopy,
H NMR spectra. IR spectra were recorded on Perkin-Elmer spectrum GX, 1H and 13C NMR spectra were
recorded on Bruker using CDCl3 as solvent. Microanalysis was performed on Perkin-Elmer PE 2400 CHN
analyser. Texture images of nematic phase were determined by miscibility method (Table-1). Transition
temperature (Table-2) and LC properties (Textures) were determined using an optical polarising microscopy
equipped with heating stage. The compound is sandwiched between glass slide and cover slip and the heating
and cooling rate is 2˚C.
1

2.4 Analytical data

Table 1. Texture of Nematic Phase of C6, C7, C8, C10 and C18 by miscibility method.
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Sr. No.

Homologue

Texture

1

C6

Threaded

2

C7

Threaded

3

C8

Droplets

4

C10

Threaded

5

C18

Threaded

C7 (Heptyloxy): IR (KBr): vmax/cm-1 2914 ( C-H str. of alkane), 2842 (C-H str. of –(CH2-)n group of –OC12H25
alkyl chain, 1640 (C=O str. of carbonyl carbon of chalconyl group), 1604 ( C=C str. of alkene in chalcone), 999
( C-H bending of alkene), 1178 ( C-O str. of ether linkage in side chain), 936 (trans, -CH=CH-) group, 770
Polymethylene (-CH2-) of –OC7H15, 675 Polymethylene (-CH2-)n of –OC12H25, IR data confirms the molecular
structure of comp.C7; 1HNMR: 0.88-0.90 (t, J = 8.0Hz, 6H, -CH3 of polymethylene –C7H15 and –C12H25), 1.76 (J
= 7.1 Hz, 4H, –OC7H15 and -OC12H25), 1.26-1.31(m, J= 7.2Hz, 34H, –CH2-CH2-CH2- of –OC7H15 & -OC12H25
), 1.76 (p, 4H, –OC7H15 & -OC12H25), 4.06(t, J= 7.0 Hz, 4H, -OCH2-CH2- of –OC7H15 and –OC12H25), 7.59-8.06
(d, J = 15.1Hz, 2H, -CH=CH-), 7.24, 8.10-8.14 (4H, J= 8.1Hz, second para substituted phenyl ring), 6.94-7.61
(4H, J = 8.0 Hz, first phenyl ring with alkoxy chain). 13C NMR (CDCl3): 164.3, 130.2, 129.2, 129.6, 158.8,
114.9, (Ar-C), 14.1 (-CH3), 183.3 ( -C=O group), (31.9, 66.2, 31.7, 25.9, 29.6, 29.3, 22.7 (-CH2), 145.3, 121.2 (CH of -olefin).
C10 (Decyloxy): IR (KBr): vmax/cm-1 2920 ( C-H str. of alkane), 2848 (C-H str. of –(CH2-)n group of –OC12H25
alkyl chain, 1630 (C=O str. of carbonyl carbon of chalconyl group), 1604 ( C=C str. of alkene in chalcone),
1510, 1543 (C=C str. of aromatic ring), 996 ( C-H bending of alkene), 1178 ( C-O str. of ether linkage), 1286,
1240 ( C-O str. of carbonyl (>C=O) group), 972 ( trans, -CH=CH-) group,761 Polymethylene (-CH2-) of –
OC10H21, 782 Polymethylene (-CH2-)n of –OC12H25, IR data confirms the molecular structure of comp.C 10,
1
HNMR: 0.89-0.90 (t, J= 8.0 Hz, 6H, -CH3 of polymethylene –C10H21 and –C12H25 ), 1.76 (p, 4H, J =7.1 Hz,
CH3-CH2-CH2-CH2-CH2- of –OC10H21 & -OC12H25), 1.28-1.31 (m, J = 7.1 Hz, 38H, -CH2-CH3 of –OC10H21 & OC12H25), 4.06 (t, J = 7.1Hz, 4H, -OCH2-CH2- of -OC10H21 & -OC12H25), 7.58-8.04 (d, J = 15.1, 2H, -CH=CH), 7.18, 8.10-8.15 (4H, J = 8.0Hz, para substituted phenyl ring), 6.94-7.61 (4H, J = 7.5 Hz, phenyl ring with
alkoxy chain), 13C NMR (CDCl3): 165.3, 157.2, 129.8, 129.7, 114.9, 114.1, (Ar-C), 14.1 (-CH3), 31.9, 68.7,
29.6, 25.9, 29.6, 29.3, 22.7 (-CH2), 189.4 (-C=O group), 145.1, 121.3 (-CH of Olefine) .
C12 (Dodecyloxy): IR (KBr): vmax/cm-1 2914 ( C-H str. of alkane), 2842 (C-H str. of –(CH2-)n group of –
OC12H25 alkyl chain, 1620 (C=O str. of carbonyl carbon of chalconyl group), 1608 ( C=C str. of alkene in
chalcone), 1543 (C=C str. of aromatic ring), 991 ( C-H bending of alkene), 1178 ( C-O str. of ether linkage),
1288, 1246 ( C-O str. of carbonyl (>CO) group), 936 ( trans, -CH=CH-) group, 761 Polymethylene (-CH2-) of –
OC12H25, 791 Polymethylene (-CH2-)n of –OC16H33, IR data confirms the molecular structure of comp.C 12,
1
HNMR (CDCl3): 0.89 to 0.90 (t, J= 8.0 Hz, 6H, -CH3 of polymethylene –C12H25 and –C12H25 ), 1.80 (J =
7.0Hz, 4H, CH3-CH2-CH2-CH2-CH2- of –OC12H21 & -OC12H25), 1.28-1.31 (m, 42H, -CH2-CH2-CH3 of –
OC12H25 & -OC12H25), 4.06 (t, J = 7.1Hz, 4H, -O-CH2-CH2- of –OC12H25 & -OC12H25), 7.59-8.06 (d, J =
15.1Hz, 2H, -CH=CH-), 7.20, 8.10-8.14 (4H, J = 8.1 Hz, para substituted second phenyl ring), 6.92-7.63 (4H, J
= 8.0 Hz, first phenyl ring with alkoxy chain), 13C NMR (CDCl3): 165.3, 158.6, 130.4, 129.8, 129.4, 114.9,
114.1, (Ar-C), 14.1 (-CH3), 31.9, 68.7, 68.4, 29.6, 25.9, 29.6, 29.3, 22.7 (-CH2), 189.3 (-C=O), 145.1, 121.3 (CH of -olefin).
C14 (Tetradecyloxy): IR (KBr): vmax/cm-1 2991 ( C-H str. of alkane), 2870 (C-H str. of –(CH2-)n group of –
OC12H25 alkyl chain, 1630 (C=O str. of carbonyl group), 1608 ( C=C str. of alkene in chalcone), 1510 (C=C str.
of aromatic ring), 991 ( C-H bending of alkene), 1178 ( C-O str. of ether linkage), 936 ( trans, -CH=CH-) group,
791 Polymethylene (-CH2-) of –OC14H29, 804 Polymethylene (-CH2-)n of –OC14H29, IR data confirms the
molecular structure of comp.C14, 1HNMR: 0.88-0.90 (t, 6H, -CH3 of polymethylene –C14H29 and –C12H25 ),
1.79( p, 4H, CH3-CH2-CH2-CH2-CH2- of –OC14H29 and –OC12H25), 1.29-1.31 (m, 46H, -CH2-CH2-CH2-CH3 of
–OC14H29 & -OC12H25), 4.06 (t, 4H, -OCH2-CH2- of -OC14H29 & -OC12H25 ), 7.59-8.02 (d, J= 15.1 Hz, 2H, -
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CH=CH-), 7.16, 8.10-8.14 (4H, J = 8.1Hz, pars substituted second phenyl ring), 6.94-7.62 (4H, J= 8.1Hz, first
phenyl ring with alkoxy chain), 13C NMR (CDCl3): 165.6, 158.6, 130.2, 129.3, 126.8, 120.2, 114.6, 114.3, (ArC), 14.1 (-CH3), 31.9, 68.2, 29.6, 25.9, 29.6, 29.3, 22.7 (-CH2), 189.3 (-C=O group), 145.1, 121.4 (-CH of olefin).
C16 (Hexadecyloxy): IR (KBr): vmax/cm-1 2990 ( C-H str. of alkane), 2891 (C-H str. of –(CH2-)n group of –
OC12H25 alkyl chain, 1640 (C=O str. of carbonyl carbon of chalconyl group), 1608 ( C=C str. of alkene in
chalcone), 1543 (C=C str. of aromatic ring), 981 ( C-H bending of alkene), 1178 ( C-O str. of ether linkage),
1242 ( C-O str. of carbonyl (>C=O) group), 932 ( trans, -CH=CH-) group, 712-7.20 (Polymethylene (-CH2-)n of
–OC16H33), IR data confirms the molecular structure of comp.C16, 1HNMR: 0.88-0.90 (t, 6H, -CH3 of
polymethylene –C16H33), 1.79( p, 4H, CH3-CH2-CH2-CH2-CH2- of –OC16H33 & -OC12H25), 1.29-1.31 (m, 48H, CH2-CH2-CH2-CH3 of –OC16H33 & -OC12H25), 4.06 (t, 4H, -OCH2-CH2- of –OC16H33 & -OC12H25), 7.58-8.02
(d, J= 15.1 Hz, 2H, -CH=CH-), 7.16, 8.10-8.14 (4H, J = 8.1Hz, para substituted second phenyl ring), 6.94-7.61
(4H, J= 8.1Hz, first phenyl ring with alkoxy chain), 13C NMR (CDCl3): 164.7, 158.9, 130.2, 129.3, 126.8,
120.2, 114.6, 114.3, (Ar-C), 14.1 (-CH3), 31.9, 68.2, 29.6, 25.9, 29.6, 29.3, 22.7 (-CH2), 189.3 ( 189.2 –C=O
group), 145.1, 121.5 (-CH of -olefin). C18 (Octadecyloxy): IR (KBr): vmax/cm-1 2990 ( C-H str. of alkane), 2886
(C-H str. of –(CH2-)n group of –OC12H25 alkyl chain, 1630 (>C=O str. of carbonyl carbon of chalconyl group),
1610 ( C=C str. of alkene in chalcone), 1516 (C=C str. of aromatic ring), 990 ( C-H bending of alkene), 1178 (
C-O str. of ether linkage), 936 ( trans, -CH=CH-) group, 706-761 Polymethylene (-CH2-) of –OC18H37 and –
OC12H25, IR data confirms the molecular structure of comp.C18, 1HNMR: 0.88 (t, 6H, -CH3 of polymethylene –
C12H25 and –C18H37 ), 1.79( p, 10H, CH3-CH2-CH2-CH2-CH2- of –OC12H25 and –OC18H37), 1.28 (m, 48H –CH2CH2-CH2- of –OC12H25 & -OC18H37 ), 1.29-1.31 (q, 8H, -CH2-CH3 of –OC12H25 & -OC18H37), 4.06(t, 4H, OCH2-CH2-), 7.59 (d, J= 15.2 Hz, 2H, -CH=CH-), 7.43, 7.28 & 7.83 (4H, J = 8.0Hz, para substituted second
phenyl ring), 7.62 & 6.94, 6.45 (4H, J= 8.1Hz, first phenyl ring with alkoxy chain), 13C NMR (CDCl3): 165.6,
158.7, 130.2, 129.8, 129.2, 130.6, 114.6, 114.3, (Ar-C), 14.1 (-CH3), 31.9, 68.2, 29.6, 25.9, 29.6, 29.3, 22.7 (CH2), 189.2 ( -C=O group), 145.1, 121.3 (-CH of -olefin).
Table 2. Transition temperature by POM in °C.
Sr.no

Transition temperatures in 0C

R= n-alkyl group

Cr

SmC

Nematic

Isotropic

1

C1

·

-

-

-

-

138.0

·

2

C2

·

-

-

-

-

135.0

·

3

C3

·

-

-

-

-

129.0

·

4

C4

·

-

-

-

-

124.0

·

5

C5

·

-

-

-

·

118.0

·

6

C6

·

-

-

84.0

·

112.0

·

7

C7

·

-

-

81.0

·

106.0

·

8

C8

·

-

-

77.0

·

101.0

·

9

C10

·

-

-

73.0

·

96.0

·

10

C12

·

-

-

68.0

·

92.0

·
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11

C14

·

48.0

·

-

·

80.0

·

12

C16

·

42.0

·

-

·

78.0

·

13

C18

·

39.0

·

-

·

69.0

·

spacer and short chain length of molecule. The
phase diagram of present homologous series were
plotted against the transition temperature versus
the number of carbon atoms present in n-alkyl
chain ‘R’ of left –OR group. The Cr-N/I, N-I or IN and Sm-N transition curves are obtained as
shown in figure-1 respectively. N-I/I-N transition
curve gradually descended upto C12 then increased
at C16 homologue due to the effect of abnormality
and then continued descends almost linearly
prolonged upto C18 homologue with overall
descending tendency. The Cr-M/I transition curve
initially falling upto last homologue and continued
to decrease upto last homologue C18. The Sm-N
transition curve descends upto C18 homologue and
then passing through maxima at C10 homologue
and then decreasing at C18 homologue. Odd-even
effect is absent in phase behaviour of present
series. The variations of mesogenic properties from
homologue to homologue in the same series are
observed with changing the number of carbon
atoms presence in left n-alkyl chain ‘R’ in –OR
group and keeping rest of the molecular part
unaltered throughout the series. Figure-2 showed
the thermal behaviours of present synthesized
series-1.

3. Results and Discussion
We have synthesized newly liquid crystalline
homologous series based on single chalconyl
linking group and hexadecyloxy side chain at tail
group with varying left side alkoxy side chain (OR) group. In the present investigation, we study
the effect of chalconyl linkage group and varying
flexibility at left side part on mesomorphism in
thirteen newly synthesized compounds. The phase
behaviour of all new synthesised compounds has
been investigated by polarising optical microscope
(POM).
n-Alkoxy benzaldehyde condensation with 4dodecyloxy acetophenone to give α-4-n-alkoxy
phenyl-β-4'-n-dodecyloxy
benzoyl
ethylenes.
Entire novel homologous series except first three
members (C1 to C5) of a series are non-liquid
crystalline properties. C6 to C18 compounds
displayed enantiotropic nematic as well as smectic
phase, while in C6 homologue, it exhibited only
monotropically nematic phase. C1 to C5
homologues do not shows liquid crystalline
property and directly passes into isotropic mass
from solid crystal phase without display LCs
property; this is due to presence of short alkyl

Figure 2 Bargraph of synthesized series-1

Figure 1 Phase diagram of series 1.
The condensation of non-mesomorphs n-alkoxy
benzaldehydes with 4-n-dodecyloxy acetophenone

molecule to extends its molecular lengths, polarity
and polarizability, rigidity and flexibility,

5
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permanent dipole moment across a long molecular
axis, intermolecular and lateral attractions, suitable
magnitude of dispersion forces and dipole–dipole
interaction. These induce resistivity and
misalignment of molecules at a 90˚ or/and less than
90˚ angle with a plane of floating surface under the
influence of exposed thermal vibrations to maintain
floating with statistically parallel orientational
order and/or with sliding layered molecular
arrangement for different range or ranges of
temperatures to facilitate only nematic or smectic
plus nematic mesophase formation for C6 to C18
homologues. However, the missing of any sort of
mesophase formation in case of C1 and C5
homologues is attributed to their high crystallizing
tendencies, which arise from low magnitudes of
dispersion forces and also low magnitudes of
dipole–dipole interaction. Thus, abrupt breaking of
crystal lattices on heating the sample substance
takes place and sharply transform into isotropic
liquid without passing through liquid crystalline
state. However, on cooling condition the same,
none of the nonmesomorphic homologue C6
exhibited monotropic mesophase in irreversible
manner but the homologues from C6 to C18 on
similar cooling from isotropic state exhibit and
reappear to nematic and smectic phases.
Lowering of molecular rigidity by only
two benzene cores bonded through single chalconyl
bridge group which lowers the numbers of interatomic bonds and bond energy, which leads to
reflect the magnitudes of (ΔH) enthalpy change of
a molecule, and consequently lowers the molecular
thermal resistivity toward exposed thermal

vibrations. Therefore, the lowering of transition
temperatures, thermal stabilities for smectic and
nematic as well as mesophase lengths are observed.
The terminal intermolecular interactions alternate
as the series is ascended. However, if longer nalkyl chains bend and come into line with the
molecular long axis, the contribution of each new
carbon-carbon bond in alkyl chain to change the
polarizability of the molecule in the direction of the
long axis is the same, irrespective of whether the
carbon number is odd or even. Changing of the
terminal substitution by increasing the chain length
as result alternation of terminal intermolecular
attraction and the N-I temperature should therefore
again diminish.
From the texture study of mesophase
under the optical polarising microscope, a typical
nematic phase was observed upon heating and
cooling condition. Optical texture was observed for
compound C6 at 84˚C. A needle type texture of
SmC phase was observed at 48˚C for compounds
C14. A needle type image of nematic mesophase
was observed for compound C14 at 48˚C shown in
Figure 3(b). A typical texture image of nematic
phase was observed for compound C12 at 68˚C
mention in below Figure 3(a). No other mesophase
transition, except crystallization, was realised on
further cooling of compound up to room
temperature. All the transition temperatures
displayed LCs property at lower temperature. The
newly synthesized compound is sandwiched
between glass slide and cover slip and the heating
and cooling rate is (2˚C /min) respectively.

Figure 3 Optical micrographs of (a) threaded type texture image in nematic
Phase at 68˚C of compound C12, (b) SmC phase at 48°C of compound C14.
The molecular length of 4-n-alkoxy benzaldehyde
closeness to induce nematic and smectic
increases by linking with 4-n-dodecyloxy
mesophase in enantiotropically manner. The
acetophenone, which upgrades the molecular
mesophase appear enenatiotropically manner in
rigidity and flexibility to suitable and favorable
present synthesized compounds. Compound C14magnitudes of intermolecular cohesion and
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C18 shows smectic C mesophase on heating and
cooling condition respectively.

appearing enantiotropy phase is attributed to the
unexpected status of n-alkyl chains which affected
molecular lengths from homologue to homologue
in the same series which alters molecular polarity
and polarizability. Some thermometric properties
and degree of mesomorphism of presently
investigated homologous Series-1 compared with
structurally similar homologous Series-A [40] and
Series-B [41] as mention in Figure-4. In Series-1,
Series-A and Series-B, chalconyl central linkage
group is common part and disubstituted phenyl ring
is present in both series.

The absence of mesogenic character in C1 to C5
homologue is due to the low magnitudes of
dispersion forces and dipole-dipole interactions.
The changing trend in mesogenic properties from
homologue to homologue due to increasing the
flexibility of molecule causes by altering n-alkyl
chain ‘R’ of –OR group and unexpected status of nalkyl chain or end groups of a molecule. The
reverse deviating effect from normal sequence of

Figure 4 Comparison of structurally similar series.
Following Table-2 represents the thermometric
properties in comparative manner as given under.
For more structure confirmation of present series-1,
we have selected series-A and series-B for detail
study. Thermal stability of Sm-I phase in Series-1
is more as compare to series-A and series-B
commencement of smectic phase in series-1 at C6
homologue which is late as compare to series-A
and series-B respectively. Thermal stability of N-I
phase of series-1 is higher as compare to series-A
and series-B. In series-1, compound C6 to

C12 exhibited nematic phase while compound C14 to
C18 displayed SmC phase. In series-A, compound
C4 to C18 homologous displayed nematic
mesophase enantiotropically however in Series-B,
C2 to C18 homologous shows nematic property in
which C2 to C6 shows nematic mesophase
enantiotropically manner while C7 to C18
homologous exhibited monotropy nematic phase.
The total mesophaselength of (Sm+N) phase of
Series-1 is slightly higher as compare to series-A
and series-B, this is due to the lower chain length
and linearity of the molecules.

Table-3: Thermal stability in °C
Series
Sm-I
Commencement
of
smectic phase
N-I or I-N
Commencement
of
nematic phase
Mesophaselength
(Sm + N) in °C

Series-1 (-OC12H25)
(-Para)
75.6°C
( C14 - C18)
C14

Series-A (-OC16H33)
(-Para)
58.0°C
( C5 - C18)
C5

Series-A(-OC16H33)
(-Meta)
54.2°C
( C7 - C18)
C7

101.4
( C4 – C18)
C4

69.6
( C4 – C18)
C4

72.6
( C2 – C6)
C2

15.0°C to 36.0°C
C6
C18

10.0°C to 26.0°C
C8
C18
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The exhibition of smectogenic and nematogenic
property from the synthesized chalconyl series-1 is
attributed to the optimum magnitudes of dispersion
forces and dipole-dipole interactions controlling the
suitable magnitudes of anisotropic forces of
intermolecular cohesion and closeness to induce
smectic plus nematic phase in either reversible or
irreversible manner. The early or late
commencement of smectic and nematic phase is
depended upon the extent of noncoplanarity of a
molecule.

in thermal stabilities for nematic by one or six units
is attributed to linear or nonlinear geometrical
shape, which is related with the positional status
and induced degree of polarizability of n-alkoxy
tail-ended group for the same homologue whose
magnitudes of energy stored (ΔH) in a molecule
vary from increasing series. Therefore, the
resistivity toward exposed thermal vibrations and
their corresponding intensity required different
suitable magnitudes of mesophase at different
lengths with left increasing side chain (-OR).

The early or late commencement of mesophase
formation is related with the extent of molecular
non-coplanirity with the plane of a floating surface.
The para-substituted –OC12H25 (n), para-substituted
–OC16H33 (n), meta-substituted –OC16H33 (n) tail
ended n-alkoxy groups are almost equally noncoplanar. Therefore, smectic and/or nematic
mesophase commences by the difference of one to
three homologue. The observed difference can be
attributed to the positional difference of tailed nalkoxy-ended groups, which causes difference in
molecular polarizability. The observed difference

Geometrical shape of Sereis-1 and Series-X are
different with respect to right side flexible part of
molecule. In present study, series-B is nonlinear as
compared to series-1 and series-A, because of
substitution of dodecyloxy side chain (-OC12H25)
on para position in Series-1, while in series-A and
series-B the substitution of hexadecyloxy chain at
para and meta position respectively. The
geometrical shape of series-1, series-A and series-B
mention in below

Figure 5 Geometrical shape of series-1, series-A and series-B.

4. Conclusions
temperature or room temperature, as well as its
bioactivity importance. Here, in present article, we
have successfully synthesized the homologous
series which shows LC properties as lower
temperature as present demand. The group
efficiency order derived on the basis of (i) thermal
stabilities (ii) commencement of mesophase and

Newly synthesized homologous series based on
single chalconyl (-CH=CH-CO-) central bridge as
linking group with side chain is smectogenic and
nematogenic in nature, whose thermal stabilities
and the mesophaselengths are lower. Chalconyl
group is generally nematogenic and bioactive
which is useful for devices to be operated at low
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(iii) upper and lower mesophaselengths for smectic
and nematic are as under.
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Abstract
Experiment was designed to find out the rate of regeneration of cardiac tissue (invitro) of species Rana
limnocharis of Sirohi district of Rajasthan. Findings provide valuable basic information on cardiac tissue
regeneration in culture medium. Meshed ventricular tissue of tadpoles was employed as explant and
inoculated in culture medium supplemented with vitamin A, showed good regeneration ability with
rhythmic beating. It was observed that Vitamin A accelerates the percentage of cardiac tissue regeneration.
The culture system appears to be a suitable for investigating the changes occurred during regeneration and
differentiation of cardiac muscles.

Keywords: In vitro, Cardiac Tissue ,Regeneration,Vitamin A
transplantation set up at ectopic site. Jangir
et al., (2014) reported enhance rate of cardiac
tissue regeneration in toad tadpoles invitro. The
cellular
and molecular mechanisms that
control the regenerative capacity of the toad
tadpoles heart are not still clear. The repair
process is associated with the proliferation of
cardiomyocytes, which are characterized by a
partial disassembly of sarcomeric structures
(Bader and Oberpriller, 1978; Tate and
Oberpriller 1989) However, it was not clear
whether different subsets of cardiomyocyte or
cardiomyocyte progenitor cells contribute to
heart repair in vivo and whether all
cardiomyocytes own an inherent plasticity that
might enable
them to contribute
to
regenerative processes. It is also not
known whether changes in cardiomyocytes
morphology during cardiac repair reflect
an
obligatory
de-programming
and/or
dedifferentiation step of cardiomyocytes that is
necessary for regeneration or simply represent
a feature of dividing cardiomyocytes that
reduce the mechanical constraints of a dense
myofibril network. Laube et al., (2006)
reported
that
dedifferentiation
and
reprogramming are not necessarily a pre
requisite for cell proliferation because cultured
newt cardiomyocytes reentered the cell cycle
in vitro without the loss of
sarcomeric
proteins. They also reported that cardiac
regeneration in newts is based on

Introduction
Regeneration is a complex process that restore
the shape, structure and function of body part
in animals. The body is equipped with several
strategies
to
regenerate,
including
dedifferentiation by which body
directed
toward the rebuilding of the appropriate tissue
and organ structure. But this regeneration
capacity varies in different organisms. The
rate of cardiac regeneration from fish to
amphibian to mammals demonstrates a
decreasing trend high in fish, moderate in
amphibians and limited in mammals. It is
known that zebrafish possesses the significant
ability to restore injured heart (Poss et al.,
2007, 2010; Kikuchi et al., 2011a &b, Jopling
et al., 2010). The regenerative ability is
also observed in response to a variety of
injuries, including cryoprobe induced injury
(Chablais et al., 2011; Gonzalez-Rosa et al.,
2000; Schnabel et al.,2011) and genetic
ablation of cardiomyocytes (CMs) by
transgenic induction of toxin expression (Wang
et al.,2011).The high regenerative ability of
amphibians provides a valuable model system
to gain basic information on regeneration that
may be transferable to human trauma (Jangir et
al., 2012, 2013, 2014; Poss 2010). Jangir et
al., (2012, 2013) reported heart regeneration
in toad and frog tadpoles under the
influence of vitamin A in situ as well as in
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dedifferentiation of mature cardiomyocytes
which enables them to respond efficiently to
the induction of DNA synthesis and to
proliferate efficiently.

in Leibovitz (L-15) diluted with sterile water
(2:1) and containing 100 U/ml penicillin and
100 µg/ml streptomyocin.

Culture Medium
Kikuchi et al., (2011) suggested that heart
regeneration in zebrafish occurred through the
activation of cardiomyocytes proliferation in
areas of trauma. Jangir et al., (2013) also
reported accelerating influence of vitamin A
on heart regeneration in toad/frog tadpoles
in situ as well as in transplantation setup.
The present study has been undertaken to
report Rana limnocharis tadpole’s cardiac
tissue regeneration in culture medium.
Vitamin A was found a good model to
accelerate cardiac tissue regeneration in
culture medium. A better understanding of
cardiac tissue regeneration in culture medium
might open the way for heart regeneration in
higher animals.

Leibovitz (L-15) media was used as culture
medium. It was diluted with sterile water (2:1)
containing 100 U/ml penicillin, 100 µg/ml
streptomyocin and 10% inactivated foetal calf
serum was used.

Culture Method
Meshed cardiac tissues as explant were placed
in a plastic organ culture dish (35x10 mm
Falcon plastics) with
culture
medium.
Vitamin A (0.1 ml of vitamin A (15 IU/ml)
in
100
ml
culture
medium)
was
supplemented to the culture medium for treated
group. The culture medium was renewed on
nd
every 2 day. Cultures were terminated after
5, 10, 15 and 30 days of inoculation.

Materials and Methods
Animals Employed

Histological Method

In all experiments (three toe stage) young
tadpoles of the, Rana limnocharis were used.
All tadpoles were obtained from a single
pair. For experiment purpose, tadpoles were
anaesthetized with MS222,1:2000 before
operation. The operation was done under
stereoscopic binocular microscope.

Culture were fixed in 95% chilled ethanol (at
4ºC), embedded in paraffin, cut into 7 µm,
serial sections and stained with Haematoxyline
and counter stain with eosin.

Results and Discussion
The results obtained from in vitro study are
presented in the Table 1. The results clearly
demonstrate the ability of cardiac tissue
regeneration in tadpoles in culture medium.
Result conformed that Vitamin A accelerate the
percentage of cardiac tissue regeneration. It
was 70% in Vitamin A treated cases in
comparison to 25% that of untreated control
group explants.

Preparation of Explants
Meshed ventricle tissue of young tadpole was
employed as explant. For this purpose three toe
stage young tadpoles were immersed in 1%
Euclorine solution for 30 sec., rinsed thrice in
sterile Holtfreter’s solution and anaesthetized
with MS 222 (Sandoz) 1:2000.
Operations
were carried out
in sterile
Holtfreter’s solution containing 100 U/ml
penicillin, 100 µg/ml streptomycin and 0.25
µg/ml Fungizone (GIBCO). During operation, a
small cut was made on anterior ventral surface
of young tadpole to expose the heart and
then the tip of ventricle was incised. The
ventricular tips from ten young tadpoles were
pooled and meshed in Leibovitz (L-15) culture
medium. This
meshed cardiac
tissue
(ventricle tissue) was treated as explant. The
removed meshed tissue was rinsed four times

The present description is mainly concerned
with the changes occurred in cultured explant
tissues. Experimental cardiac tissues of both
treated and untreated culture setup were
preserved at different time intervals viz. day
5, 10, 15 and day 30 for histological evaluation.
Almost one half of the meshed cardiac tissue
cells were found to attached with bottom of
plastic cavity blocks. Mass of undifferentiated
cells were reported by day 5 (Figure 1). The
possibility of origin of such undifferentiated
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cells might be occured from meshed explant
through dedifferentiation.
Later
on
undifferentiated cells found to aggregate on
certain foci and showing further differentiation.
Number of cells increased and most of them
become elliptical myocytes (Figure 2). By
day
15-20,
these cardiomyocytes
differentiated
into
a
network
of
cardiomyofibrils (Figure 3). By day 30 of
inoculation,well developed cardiac muscles
were reported in vitamin-A treated explants.
The newly developed and/or regenerated tissues
were having normal cardiac
muscle
architecture (Figures 4). Similar histological
events were reported in both treated as well as
untreated explants like enlargement of nuclei,
nucleoli, cell elongation, formation of
myofibrils and then cardiac muscles.
Particularly in vitamin A treated group a
nodulated structure (cardiac patches) developed
showing normal rhythmic beating. Histological
observations give clear evidence of cardiac
tissue regenerative ability under the influence
of vitamin A in culture medium. The process
leading to the formation of cardiac patches
was similar regardless of the chemical
employed although vitamin A always
showed higher growth rate and percentage of
regeneration (Table 1).

that retinoid play an important role in
transmission of their legends from the cell
membrane to the nucleus where the pattern of
gene activity may be altered.
Kikuchi et al., (2011a and b) reported
accumulation of retinoic acid (RA) synthesizing
enzyme
(raldh2)
which
activates
cardiomyocytes proliferation in the area of
trauma during zebrafish heart regeneration. On
the other hand, induced transgenic inhibition
of RA receptors or expression of an RAdegrading
enzyme blocked regenerative
cardiomyocyte proliferation. They further
suggested that injury- responsive source of RA
in zebrafish, indicate key roles for cardiac cells
in targeting RA synthesis to damaged heart
tissue and
promoting
cardiomyocyte
proliferation.
Although
the
molecular
mechanism by which the endocardium is
activated and induces raldh2 is not yet clear.
Several workers have studied that vitamin A
promoted and enhanced dedifferentiation and
proliferation of cells during limb lens and heart
regeneration in toad tadpoles (Jangir and Niazi
1979; Jangir et al., 2012, 2013, 2014).
Ieda et al., (2010) revealed that some
transcriptional factors (TFs) like GATA4,
Mef2c and Tbx5 are essential for cardiac
myocyte
differentiation
for
direct
reprogramming of heart fibroblasts to
cardiomyocyte formation in vitro. Vitamin A
might have induced these transcription factors
and make the meshed explants capable to
differentiate into rhythmic beating cardiac
patches. Sucov et al., (2009) suggested that
during development, the epicardium has been
shown to
stimulate myocardial cell
proliferation through the secretion of tropic
factors. It was hoped that during epicardial
derived cells (EPDCs) might served as
progenitor cell source to repopulate the
damaged heart (Porrello 2011; Jopling et al.,
2010). From the present in vitro study it
can be presumed that cardiomyocytes may
constitute the ideal donor cells for repairing
injured heart, as they possess the necessary
structural and physiological attributes to
integrate functional cells. It can also be
suggested that cell based cardiac repair offers
the promise of rebuilding the injured heart from
its component parts.

The results obtained under the present
experimental conditions show that in culture
medium,
meshed ventricular tissue can
regenerate into normal beating cardiac patches.
Vitamin A was found to accelerate the
percentage of cardiac tissue regeneration in
culture medium. In our previous findings, we
reported accelerating effect of vitamin A on
heart regeneration in vivo as well as in
transplantation set up in tadpoles of frog and
toad (Jangir et al., 2012, 2013). Jangir et al.,
(2014) also studied the effect of Vitamin A on
cardiac tissue regeneration invitrocully. They
reported that Vitamin A enhance the rate of
cardiac tissue regeneration invitro. How vitamin
A affects cardiac regeneration is still not clear.
However, Chytill and Ong (1984) and Maden
(1988) suggested that retinoids enter the cells
via some surface receptor or by lipophillic
intercalation through the membranes and then
bind to cytoplasmic binding proteins (RABP).
Maden (2000) also suggested that in nucleus
RA acts as a ligand to activate families of
transcription factor. Thus it can be suggested
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Table 1 Influence of Vitamin A on meshed cardiac tissue regeneration in culture medium
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Figure 1 Microphotograph of a meshed cardiac
tissue explants in culture medium supplemented
with Vitamin A showing accumulation of un
differentiated cells on 5 of inoculation. (40x)
cells from meshed cardiac tissue (100x)

Figure 2 Microphotograph of a section passing
through 10day old explant tissue after inoculati
-on in culture medium supplemented with
vitamin A showing aggregation of newly formed

Figures 3 Microphotograph of sections passing
through the 15 days old explants after inoculation
in culture medium supplemented with Vitamin A
showing differentiation of cardiomyocytes (100x)

MCT-Messed
Undifferentiated
differentiated
cardiomyocyte,
Cardiomyofibril,
cardiomyofibril-,
Part.

Figure 4 Microphotograph of a section passing
through the 40 days old explant after inoculation
in culture medium supplemented with Vitamin A
showing complete regeneration of cardiac tissue
(ventricular part) (100x)
Legends:

15

cardiac
tissue,
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Abstract
The formation of soil is a resultant of breaking up of rocks by weathering and degradation with the action of wind,
water, temperature and climate. The characteristics of soil are proportional to the rocks from which they have been
formed. The research objective is to identify the status of physico-chemical parameters, composition and distribution of
the soil in Sant-Sarover Pond, Mount Abu (Rajasthan). In a pond-ecosystem, soil parameter plays an important role in
determining the biodiversity; these parameters are proportional to the portability of water with their inter-relationship
amongst planktons, balances the equilibrium in environment. The physico-chemical parameters of the soil in
surrounding area of Sant-Sarover pond were studied and the result confirms that soil can be classified as moderately
alkaline soil with (pH 7.16). Average Sand Content (72.60%), Silt Content (12.37%) Clay Content (7.49%), Organic
Matter (3.54%), Permeability (24.66%), Air Filled Porosity (16.33%) and other parameters showed low mean values
including Nitrogen (0.24mg/L), Phosphorus (48.96mg/L), Potassium (674.67mg/L), Magnesium (150.0mg/L) , Sulphur
(237.67mg/L). The soil samples show an average of Bulk Density (1375.70 kg/M3), Specific Gravity (2.62),
Exchangeable Sodium (0.88%), Calcium Carbonate (1.72%), Electrical Conductivity- CaSo4 Extract (2447μS/cm)
while average nitrate and sulphate levels were 30.25mg/l and 119.53mg/l respectively. Based on the results of quality
parameters of the soil analysis, the nature of soil in Sant-Sarover Pond and the surrounding area is alkaline.
Keywords: Physico-chemical, Lentic, deflocculation, Sodic, Pond-Ecosystem.
and degradation with the action of wind, water,
temperature and climate. The diversity in vegetation
at any geography depends upon the nature of the soil
and its characteristics. The availability of minerals
and organic matter in the soil plays a major role in
making it a medium for growth of the vegetation.
Hence soil is an important substrate for the diversity
of flora at any geography.

Introduction
Sant-Sarover Pond (Figure.1) is situated at Delwara
“Mount Abu” Rajasthan (Latitude 24.36°N,
Longitude 72.43°E) and filled annually with rain
water; the length of pond is around 478 meters with a
depth of 15-20 feet. Soil is an important ecological
factor resultant of breaking up of rocks by weathering

Pond has been studied through different weather
cycles (2018) across three geographical regions based
on contact with human population. The land
surrounding Sant-Sarover Pond can be further
divided into three regions as Populated, NonPopulated and Mountain region.

Materials and Methods
Study area
Sant-Sarover Pond (Figure.1) has a great importance
among the localites. With a seasonal survey, the
specific status of soil parameters in Sant-Sarover
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Figure 1. GIS view: Sant-Sarover Pond, Mount-Abu, Rajasthan

Collection of Samples
The present study is mainly focused with the physico-chemical analysis of soil samples from three different regions
covering the total surrounding area of Sant-Sarover Pond collected in the period 2018. Soil samples were collected
with the help of surgical suites by making a ‘V’ shaped cut to a depth of 18-25 cm in the sampling spot from three
respective regions (Fig.1). Thick slice of soil up to 3 to 5 cm were collected in a plastic bag. These soil lumps were
broken into small pieces through wooden pestle and dried. Soil samples were stored in glass bottles and labelled for
analysis.
present in the soil samples.
The electrical
conductivity was recorded by immersing Digital
Soil Texture:
It indicates the estimated percentage of sand, clay and
electrical conductivity meter in the supernatant
silt present in the soil, which can be determined
solution of the soil samples.
through hydrometer method. The aggregates of the
soil were separated through mixing with sodium
Evaluation of Organic matter
hexametaphosphate solution overnight. The soil
The supply of organic compounds (nutrients) of the
solutions were transferred to one litre graduated
soil determines a good physical condition of the
cylinders and filled with water and mixed with stirrer
plants. The organic matter availability in soil is the
to disperse the soil particles. Based on size, the soil
resultant of decomposition of residue of plant and
particles were separated and measurements were
animal, living and dead microorganisms. It
taken with the help of soil hydrometer.
contributes to the water holding capacity, structure of
the soil and its fertility. The organic matter in the soil
can determined by Walkey- Black method. Soil
Evaluation of pH and EC
The pH measures the presence of hydrogen ions in a
sample of 5g dry and sieved (0.5mm) took into a
solution. Each soil sample was taken in a different
500ml conical flask and added with 10ml of 1N
beaker and solution was made by adding distilled
potassium dichromate, 20ml con. H2SO4 and shaken
water in the ratio of 3:2 each. The pH was recorded
for 2-3 minutes. Wait for around 30 minutes to set
with the electrode, inserted into supernatant solution.
the solution aside and add 200ml distilled water,
Similarly pH of other soil samples was recorded.
10ml phosphoric acid and 1ml diphenylamine
Electrical conductivity (EC) shows the presence of
indicator. This solution needs to be titrating against
ion contents; proportional to the current carrying
standard ferrous ammonium sulphate till the colour
capacity of soil. It gives an idea of the soluble salts
changes from purple-blue to green-greenish blue.
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The organic matter present in the soil samples got
oxidised by 1N K2Cr2O7 solution.

silt and sand among soil samples from different
regions. The value of clay and silt content is lower
than sand contents. Soil is alkaline moderately with
(pH 7.16), Average Sand Content (72.60%), Silt
Content (12.37%) Clay Content (7.49%) (Fig.2),
Organic Matter (3.54%), Permeability (24.66%), Air
Filled Porosity (16.33%) (Fig.3) and the average
percentage of nutrients parameters in the soil showed
low mean values including Nitrogen (0.24mg/L),
Phosphorus (48.96mg/L), Potassium (674.67mg/L),
Magnesium (150.0mg/L) , Sulphur (237.67mg/L)
(Fig.4). The soil samples shows an average of Bulk
Density (1375.70 kg/M3), Exchangeable Sodium
(0.88%), Calcium Carbonate (1.72%), Electrical
Conductivity- CaSo4 Extract (2447μS/cm) while
average nitrate and sulphate levels were 30.25mg/l
and 119.53mg/l respectively.

Evaluation of Nitrogen
In a flask, add 15gm of the soil sample with 10ml of
0.35% potassium permanganate, 10ml of 2.5%
sodium hydroxide, and 10ml of distilled water. In
250 ml beaker, pour 25ml of 0.02 N sulphuric from a
pipette with addition of two to three drops of methyl
red indicator. The solution formed was titrated
against 0.02N potassium hydroxide till the pink
colour changed into the light yellow. The percentage
of nitrogen present in the given soil sample was
calculated from the titre value of 0.02N sulphuric
acid actually consumed by ammonia.
Evaluation of Phosphorous
The available phosphorus in soil is found in several
form & combinations as orthophosphate, however
small fraction of it may be available to plants. The
value of available phosphorus in soil sample was
evaluated by Olsen’s method (Olsen, et al., 1954).
100 ml of 0.5 M sodium bicarbonate (pH 8.5) was
added with 5g of soil in 250 ml conical flask
followed by one teaspoonful of carbon black and
shaken for 30 min. and filtered through filter paper
(No. 40). Pipette out 10 ml of the filtrate into a 50 ml
volumetric flask with addition of a drop of pnitrophenol indicator, pH was adjusted to 3.0 with 4N
HCL. Then 5 drops of 0.1 N stannous chloride was
added with immediate shaking. The colour intensity
was read photometrically after 5 min with a 660 light
red filter in photoelectric calorimeter. The quantity of
phosphorus was calculated as mg/L.

The value of Air filled porosity present in soil of
Sant-Sarover Pond indicates the uniform pore size
distribution, which plays a major role in growth of
roots in the soil. Transmission of water and air is an
important quality for fish culture; indicated by
permeability in soil, which promotes fish diversity in
Pond-Ecosystem. Specific gravity of soil is
2.62kg/m3, as the abundant content in soil
composition is of sand particles and it ranges from
2.61 to 2.65. Higher electrical-conductivity promotes
growth of vegetation in lake-ecosystem, as higher
osmotic pressure around the roots results in water
absorption. The presence of exchangeable sodium in
soil with excessive amounts shows the process of
aggregation, which is an important cause for
deflocculation where soil aggregates to disperse into
their constituent individual soil particles.

Evaluation of Potassium
Out of the total non-exchangeable form (fixed K) of
potassium present in soil samples, there is small
amount of potassium held in exchangeable form
(available K). The available potassium was evaluated
by Flame photometric method (Jackson, 1958) from
the soil samples. 5g of air dried soil sample was
added with 25 ml of 1N ammonium acetate into
150ml conical flask and shaken for five minutes and
immediately filtered through a dry grade-1 filter
paper. Add 5ml of filtrate to 25 ml distilled water.
The diluted solution was atomized with flame
photometer to note the quantity of potassium in soil
samples (mg/L).

Sen et al. (1997) reported variation in soil in pH of
some dominant soil of Manipur from 4.9 to 6.0;
hence hill soils are acidic with surface pH whereas
clay content is 18.8% to 54.4%. Hossain et al.
(2004) reported the highest record of bulk density
(1.46 g cm) was under no tillage at 20-30 cm soil
depth. Maximum particle density (2.53 g cm'3) was
measured by 10 cm deep tillage at 10-20 cm soil
depth. At different tillage operations soil porosity
was influenced statistically. The Soil porosity of
64.68 % was observed maximum by 20 cm deep
tillage at 0-10 cm soil depth. They also stated that the
high air filled porosity indicates low moisture content
in soil. Srikant et al. (1993) observed soil with low
pH, CaCO3, clay content at higher elevations, CEC
and exchangeable cations than the soils in lower
elevations. Choudhary (1994) reported the presence
of finely dispersed CaCO3 influenced by increases

Result and Discussion
As shown in table. 1, data of soil analysis confirms
that, there is a minute variation in contents of clay,
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with depth in soils as per topography with different
landforms in western Rajasthan. Pramanik and Douli
(2001) reported distribution of sulphur in some
Alfisols of West Bengal, concentrated in the surface

of soil profile however decreased with increasing in
depth of soil.

Table 1 Sant-Sarover Pond: Physico-Chemical Analysis of Soil
S.No

Parameter

Populated

Non-Populated

Mountain

1

pH Value

7.16

7.06

7.28

2

Sand Content (%)

72.85

70.3

74.65

3

Silt Content (%)

13.56

11.2

12.35

4

Clay Content (%)

7.94

6.8

7.75

5

Nitrogen Content (%)

0.21

0.27

0.24

6

Phosphorus Content (P) (mg/l)

49

43.6

54.3

7

Potassium Content (K) (mg/l)

679

635

710

8

Magnesium Content (Mg) (mg/l)

152

147

151

9

Organic Matter (%)

3.72

3.23

3.67

10

Chloride (Cl) (%)

4032

4125

4168

11

Sulphur Content (S) (mg/l)

223

265

245

12

Permeability (mm/hr)

24

22

28

13

Air Filled Porosity (%)

18

14

17

14

Exchangeable Sodium (μs/cm)

0.85

0.92

0.89

15

Calcium Carbonate (%)

1.65

1.74

1.78

16

Bulk Density (%)

1368

1389

1370

3

17

Specific Gravity (kg/m )

2.62

2.59

2.65

18

Electrical Conductivity (CaSO4 Extract) (mg/l)

2411

2450

2480

Figure 4. Pie-chart Analysis: Sant-Sarover Pond:Soil Nutrients in different regions
(A) Populated Region

Figure 2. Graphical Analysis: Soil Texture

(B) Non-Populated Region
Figure 3. Graphical Analysis: Soil Parameters
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Manipur. Journal of the Indian Society of
Soil Science 45, 388-390.

4.

Choudhary, J.S. (1994) Distribution and
source of CaC03 in arid region of western
Rajasthan. Journal of the Indian Society of
Soil Science 42, 615-621.

5.

Olsen, S. R., C. V. Cole, F. S. Watanabe
and L. A. Dean. 1954. Estimation of
Available Phosphorus in Soils by
Extraction with Sodium Bicarbonate. U. S.
Department of Agriculture Circular No.
939. Banderis, A. D., D. H. Barter and K.
Anderson. Agricultural and Advisor.

6.

Hossain, M.F., Akter, M.S., Majumdar,
U.K., Sikdar, M.S.I. and Chowdhury
M.M.A.A. (2004) Effect of tillage
practices and nitrogen levels on the
physical properties of soil. Journal of
Biological Science 7, 1876-1879.

7.

Shrikant, D. N. and Bapat, N.V. (1993)
Characterisation and classification of soils
in relation to different parent rocks and
land forms. Journal of the Indian Society
of Soil Science 41,326-330.

8.

Pramanik, T.K. and Dolui, A.K. (2001)
Vertical distribution of sulphur in some
Alfisols of West Bengal. Indian
Agriculturist 45, 33-41.

9.

Olsen, S.R., Cole, C.V. Watambe F.S. and
Dean, L.A.(1954): Estimation of available
phosphorus in soil by extraction with
NaHCO3, U.S.D.A. Ciraza (Quoted from,
Method of soil Analysis, C.A. Black 2nd
ed.) 1165 Am. Soc. Agron., Inc. Medision
Wisconsin, USA.

(C) Mountain Region

Conclusion
The flora of an ecosystem at any location depends
on the type of soil available there. Soil parameters
play an important role in diversity of vegetation.
The present research is relevant to study physicochemical status of soil need for vegetative diversity
and its growth in Sant-Sarover Pond and its
surrounding area. This study explains that soil
available in Sant-Sarover Pond and surrounding
area is rich in adequate amount of nutrients needed
in soil.
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Abstract
The solution of fractional differential equation (FDE) associated with a electrical circuit was obtained.
Heaviside function in a closed form in terms of M-series with three parameters was used.The solution of FDE is
of immense academic interest since it was received in terms of a special function.
Mathematics Subject Classification: 26A33, 33E12
Keywords: RLC Electrical circuit, M-Series and its extensions, Fractional derivatives.

Introduction
M-series: The M-series is a particular case of the H- function of Inayat Hussain, [18]. It playes a special role is
in the application of fractional calculus operators and in the solutions of fractional order differential equations.
The Hypergeometric function and Mittag-Laffler function follow as its particular case. Therefore, it is very
interesting. The M-series was introduced by Sharma [19]:

Here, α,

Here

ϵ C,

are pochammer symbols.The Generalized M-series is defined as follows.

,
and

;

are pochammer symbols. Here,

lower parameters

,

,

and

upper parameters
are pochammer

symbols. These series (1, 2) is defined when none of the denominator parameters
integer or zero. If any parameter

is negative then the series (1, 2) terminates into a polynomial in z. By using

ratio test, it is evident that the series (1, 2) is convergent for all z, when
, divergent when
consider take,

when

, it is convergent for

. In some cases the series is convergent for

, the series is absolutely convergent for
and divergent for

is a negative

if 1

23
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The M-series with three parameters is defined as follows.

Here

,

,

;

are pochammer symbols.

LCR Electrical Circuit
In this section, we present LCR electrical circuit with a capacitor and an inductor are connected in parallel and
this set is connected in series with a resistor and voltage. The capacitance C, the inductance L and the resistor R
are consider positive constants and
is the ramp function earlier paper [20], consider the
is Heaviside
function.
The constitutive equations associated with a three elements of RLC electrical circuit are:
The voltage drop

The voltage drop
The voltage drop

Where

is the current.

Applying the Kirchhoff’s voltage law and constitutive equations associated with the three elements, we can
write the non-homogeneous second order ordinary differential equation

Where
is the voltage on the capacitor, this is the same on the inductor as we can see in figure 1, because
they are connected in parallel.
On the other hand, we obtain other non-homogeneous second order ordinary differential equations
associated with the current on the capacitor,

Fractional Integro-Differential Equation
In this section, we discuss the fractional form of equation
equation associated with a current on the capacitor,

With

i.e. a Fractional integro-differential

, and the fractional derivative is taken in the Caputo sense, where

function. In this case,
function. Let us consider

is the Heaviside

can be interpreted as a Green's function because the second member is unit step
, i.e., the initial current on the capacitor is zero. We obtained the result of
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equation

is same as fractional integro-differential equation

associated with the RLC electrical circuit, if

. This replacement can be useful in discussing the corresponding numerical problem, for a particular
value of the parameter, because the solution is shown in terms of a closed expression.
We introduce the Laplace integral transform, to solve this fractional integro-differential equation:

with

, and the following algebraic equation,
To solve this fractional integro-differential equation by applying the Laplace integral transform, (from
equation (7), we obtain the following algebraic equation:

The solution is given by

where we have introduced the positive parameters
and
.
To recover the solution of the fractional integro-differential equation, we proceed with the inverse Laplace
transform

Using the relation [30]

We can write,

Where

is M-series with three parameters and

Again, if we replace

is the Heaviside function.

function by unit parabolic function then the solution is

paper comes in terms of series in three-parameter,
which is same as both papers.

Conclusion
In this paper we obtain new results for series in
three-parameter M-series. The possible applications
of our results, we obtain a closed form to the
solution of the fractional integro- differential
equation associated with a particular RLC electrical
circuit, in terms of the three-parameter M-series.
Our main result is interesting with respect to
simplifying several other results, for i.e. as one can
see in [5] where we discussed the fractional
telegraph equation, and in [4], where the
anomalous diffusion was presented. The results in
both papers are given in terms of the threeparameter Mittag-Leffer function. The result of this
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Abstract
Plants are one of the primary sources of medicines since ancient times. Brenia retusa possesses significant
amount of phytochemicals which can be used against various types of diseases. The richness of phenolics in
Brenia retusa, shows the antioxidant potential of the plant.
Keywords: Brenia retusa, Phenolics, HPLC, Paper Chromatography
size, distichous, broadly elliptic glabrous
throughout. 1-2.5 mm petiole are present with
blade elliptic to slightly obovate leaves 1-2 in
numbers are present, papery or thinly papery,
abaxially grayish green or pruinose, adaxially
green, base obtuse to rounded, apex rounded to
subacute, mucronulate; lateral veins 3-7 pairs,
slender, obscure. Small stipules 1-2 in numbers are
present with 0.6-0.7 mm. Flowers are small in size,
solitary or axillary on filiform pedicels, the males
in the lower and females in the upper axils. Male
flowers pale yellow, with slender pedicels. calyx is
2-3 mm in diameter having campanulate to
turbinate shape with 6-lobed; sepals rounded to
oblong; 3 stamens are present with connate into 3angled head, ca. 2 mm. Female flowers are in
solitary; pedicels 0.5-1.5 mm; 6-lobed calyx
campanulate, ca. 4-6 mm in diameter, ca. 1.5-3 mm
high; sepals ovate-oblong, enlarged to ca. 12 mm in
diam. in fruit; ovary globose; style present, very
stout; stigmas with 3 short forked arms, ca. 0.5
mm. Fruiting pedicel 2-6 mm; capsules globose, 56 × 8-10 mm, exocarp fleshy, tardily dehiscent, red
and ripening brown, apex smooth or with a shallow
ring. Seeds 3.6-4 × 2.2-2.8 × 2.2-2.8 mm, yellow to
red.

Introduction
Over the centuries an inseparable bonds are
developed between human beings and plants
because of their basic needs. The availability of
novel molecules from current medicinal system get
exhausted and gradually became resistance towards
many diseases [1], [2]. In search of new potent
molecules progress has been undergone towards
medicinal plants [3].
Natural phenolics are one of the major subclass of
secondary plant metabolites and also serve as
dietary antioxidants. Phenolics play a major
preventive role against many chronic diseases, such
as lung cancer, asthma and cardiovascular diseases,
found in several epidemiological investigations [4].
Many scientists shows the presence of phenolics
and polyphenols in large numbers of plants as well
as their plant products for examples fruits,
vegetables, beverages, pulses and cereals etc.
Breynia retusa is a shrub having wide space
extended branches. It found abundantly in many
countries namely India, Sri Lanka, Nepal,
Bangladesh, Bhutan, Cambodia, Thailand, China,
Laos, Malaysia, and Vietnam [5].
These shrubs are approximately 1-3.5 m tall, erect,
slender branches with the leaves 1.25-2.5 cm in
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Figure 1: a) Brenia retusa Habit b) flowers c) fruits
There are only few reported literature available
regarding phytochemical studies on the different
parts of Brenia retusa. This is an approach to
perform
the
preliminary
phytochemical
comparative studies among the different parts of
Brenia retusa. Furthermore qualitative analyses of
phenolics were executed using different
chromatographic techniques.

acid, hydrochloric acid, glacial acetic acid, liquor
ammonia, ethyl acetate, n-hexane, acetone,
chloroform, perchloric acid were procured from
(Spectrochem, India). Ferulic acid (99%), caffeic
acid (97%), syringic acid (98%), gallic acid (97%),
protocatechuic acid(98%), gentisic acid (98%),
veratric acid (99%), p-coumaric acid (98%), ocoumaric acid (99%), m-coumaric acid (98%),
sinapic acid (99%), p-hydroxybenzoic acid (98%),
vanillic acid (97%), Chlorogenic acid (95%) were
purchased from Sigma–Aldrich (India). HPLC
water was obtained from Merck (India). Potassium
hydroxide, sodium hydroxide, mercuric chloride,
potassium iodide, iodine, bismuth carbonate,
sodium citrate, sodium carbonate, sodium acetate,
α-napthol, copper sulphate, copper acetate, sodium
potassium tartarate, lead acetate, ferric chloride
were purchased from Sigma Aldrich India. All
chemicals and solvents were purchase were of
analytical grade.

Materials and Methods
Collection and authentication of plant material
Breynia retusa (Dennst.) Alston. Collected in
August 2017 from Vadodara, Gujarat, India, was
identified and authenticated at Department of
Botany, The M. S. University of Baroda, Gujarat,
India. The voucher specimen of this plant was
deposited at the Herbarium, BARO, Department of
Botany, The M. S. University of Baroda, Gujarat,
India. The plant material was washed, shade dried
for a day and then dried completely in an oven at
38 ◦C. The plants were coarsely powdered using a
rotary grinder and stored in airtight plastic
containers, and then used for phytochemical
analysis.

Experimental Details
Preliminary phytochemical analysis
All the parts (i.e. leaves, stem, root, fruit) were
shade dried and coarsely powdered followed by
successively extraction with different solvents by
using soxhlet apparatus and analysed using simple

Materials
HPLC grade methanol was purchased from Merck
(India) and acetic acid, petroleum ether, sulphuric
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array detector (DAD) Photo diode array –SPDM20A Shimadzu, Kyoto, Japan, a binary pump.
The reversed-phase C18 analytical column (4.6×
250 mm, 1.8 µm particle size; Hypersil Octadecyl
Silicate (ODS)) were used for the chromatographic
separation of samples and standards. The phenolic
extracts sample of all different parts and standards
were separately injected in the system and the
injection volume of standards and samples was 20
µL. The mobile phase, consisting of Acetonitrile as
solvent A and 1% acetic acid as solvent B, was
pumped at 1.0 mL/min into the HPLC system with
the following gradient elution program: The
applied gradient was 0–10 mins: 100–90% A, 10–
20 mins: 90–85% A and hold at 30% A for 5 mins
and the flow rate was 0.5 mL min-1. The analyses
were performed at 25 oC, injection volume was 10
µL and the lambda max was set at 280 nm. For
identification purposes, the retention, the UV
chromatogram parameters of each extract were
compared with the standard controls and the peak
purity with the UV–visible spectral reference data.

chemical tests for preliminary screening of various
groups of phytoconstituents such as alkaloids,
flavonoids, phenolic acids, sterols, cardiac
glycosides, tannins, and so on, as per WHO
guidelines [6], [7], [8].

Extraction of phenolics
20g of fine grounded powered of different parts of
plant material was separately treated using 2 M
HCl and refluxed for 1hr. The whole mixture was
cooled, filtered and extracted with ethyl extract.
The ethyl acetate layer was concentrated and used
for paper chromatography [7], [9] Paper
chromatography
Paper chromatograms were developed on 25cm X
15cm Whatmann filter paper 1 using 10% acetic
acid solution as mobile phase [7], [9].

HPLC sample preparation for Phenolic acids:
The three different bands were separated in the
paper chromatographic experiment in which the
white florescent band near Rf 0.9 -1.0 containing
high amount of phenolic acids. These bands were
marked using pencils and each separated band of
Results and Discussions
different plant parts were stripped off and
The
preliminary
screening
for
different
individually extracted with HPLC grade methanol
phytochemical
groups
shows
presence
of
various
(5 ml). All the samples were sonicated and filtered
phytochemicals
as
shown
in
table
1.
The
through 0.22 µm nylon filter. The stock solutions
observation
shows
the
presence
of
almost
all
of individual standards (1000 mg) used to prepare
phytochemical groups in all parts (i.e. leaf, root,
the working standard mixtures at the desired
stem and root) of plant except terpenoids.
concentration. After experimental procedures, the
Terpenoidal group test were negative in case of
stock solutions and working standards were
o
leaf, root and stem extracts but its presence was
wrapped in aluminium foil and stored at 4 C to
confirmed in Brenia retusa fruit.
prevent photodegradation. For chromatographic
analysis, samples and solvents were filtered using
0.22 µm membrane filters [7], [9].
Chromatographic conditions:
The HPLC was conducted using Shimadzu, Kyoto,
Japan LC-20AT instrument, equipped with a diodeTable 1: Results of phytochemical tests performed on different parts of Brenia retusa
Phytochemical
LEAF
ROOT
STEM
FRUIT
groups
Saponins

+

+

+

+

Phenolics

+

+

+

+

Flavonoids

+

+

+

+

Terpeniods

-

-

-

+

Alkaloids

+

+

+

+

Reducing Sugar

+

+

+

+

Proteins

+

+

+

+

Carbohydrates

+

+

+

+
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PHENOLIC ACID

Figure 2: 1-D paper chromatography for different parts of Brenia retusa
Phenolic compounds are highly polar in nature.
These compounds were confirmed by bluish-white
fluorescence with approximately Rf between 0.9 to
1 using 1-D paper chromatography. These bands
were of phenolic acid group as in pure form as
shown in figure 2. These phenolic groups were

directly used for further qualitative analysis of
phenolics present.
The sample extracted from the above experiment
i.e. 1-D paper chromatography were used in HPLC
qualitative analysis of different phenolic acids
present in the different parts of Brenia retusa.

Figure 3: HPLC chromatogram of all 4 parts of Brenia retusa
The standard phenolic acids peaks retention time and
λmax were compared with the chromatogram of
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extracts of different plant parts. The HPLC data
revealed the presence of gallic acid only in leaf extract
at retention time 8.4 min, λmax = 270 nm. At retention
time 17.4 minute, the peak having λmax = 260 nm, 291
nm in all parts of plants (leaves, stem, root, and fruit)
showed the presence of Vanillic acid.

[2] Lee C., Cho I.H., Jeong B.C., Lee S.H., Strategies
to Minimize Antibiotic Resistance, Int. J. Environ. Res.
Public
Health
2013,
10,
4274-4305;
doi:10.3390/ijerph10094274.
[3] Pan S., Zhou S., Gao S., Yu Z., Zhang S., Tang M.,
Sun J., Ma D., Han Y., Fong W., Ko K., New
Perspectives on How to Discover Drugs from Herbal
Medicines: CAM's Outstanding Contribution to
Modern Therapeutics, Evidence-Based Complementary
and Alternative Medicine, 2013, 1-25.
[4] Pandey K.B., Rizvi S.I., Plant polyphenols as
dietary antioxidants in human health and disease,
Oxidative Medicine and Cellular Longevity, 2009,
2(5), 270-278.
[5] Bhagyasri Y., Subramanian N.S., Karthikeyan R.,
Jagadesh K., Akram M.V., A pharmacological review
on Breynia retusa, Journal of Pharmacognosy and
Phytochemistry 2017, 6(3), 511-513.

Conclusion
A preliminary study shows the richness of
phytochemical group in all parts of Brenia retusa.
Phytochemical groups such as saponins, Phenolics,
alkaloids, proteins, carbohydrates, reducing sugar are
present in all parts of plants whereas terpenoids are
only confined to their fruit extracts.
The chromatographic separation of phenol acid from
different parts shows the presence of many phenolics
present in different parts of Brenia retusa.
HPLC data conclude that Breynia retusa leaves contain
gallic acid, and vanillic acid as a phenolics, whereas in

[6] WHO, Quality Control Methods for Medicinal
Plant Materials. WHO, Geneva. 2006. AITBS
Publishers, New Delhi.
[7] Harborne J.B., Phytochemical methods. 2nd edition.
(1984). Chapman and Hall, London.
[8] Zunjar V., Mammen D., Trivedi B. M., Daniel M.,
Pharmacognostic, Physicochemical and Phytochemical
Studies on Carica papaya
Linn. Leaves,
Pharmacognosy Journal, 2011, 3(20), 5-8.
[9] Zunjar V., Mammen D., Trivedi B. M., Antioxidant
activities and phenolics profiling of different parts of
Carica papaya by LCMS-MS, Natural Product
Research, 2015, 29(22), 2097-2099.

other parts of plants (stem, root, and fruit) only vanillic
acid as a phenolics was identified.
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Abstract
The collected primary data of the organisational climate and organisational effectiveness of certain selected
manufacturing units of Udaipur (Rajasthan) and adjoining areas, using the standardised questionnaires, were subjected
to correlation analysis to find out the relationship between the organisational climate and effectiveness. A positive
correlation was seen between the different dimensions of o c and o e with the exception of few, where the correlation
coefficients were non-significant. Further, it is hypothesized that a good climate when improves the efficiency and
effectiveness of the organisation, will automatically enhance the productivity in the organisation. The concept
generated has been explained through a model.

Introduction
Organisational Effectiveness: Effective and non
effective leadership, Employee’s commitment,
Interpersonal
competence,
Efficient
service,
Satisfaction and morale of the employees, Dynamism
and adaptability to change for growth and
advancement, Conducive organisational climate and
immediate and efficient dealing of emergencies and
organisational problems, Enhanced output.

Two hundred managers from both, private and public
sector manufacturing units from Udaipur (Rajasthan)
and nearby areas were selected using stratified random
sampling procedure and non-probability sampling
technique. Out of two hundred, 100 each were from
public and private sector manufacturing units. Out of
100 of private and public sector units, 50 each were
from middle and lower levels of public as well as
private units.The study was delimited to male
respondents of the manufacturing units of Udaipur
district and its nearby areas.Through two standardised
questionnaires, one on Organisational climate and other
on Organisational effectiveness, primary data on
organisational Climate and Effectiveness respectively
were collected.

Analysis of Data
The coefficient of correlation was used to find out the
inter-relationship between organisational climate and
organisational effectiveness. ‘r’ was calculated for the
various pairs of dimensions of organisational climate
and organisational effectiveness and in between the
total scores of organisational
climate and
organisational effectiveness. The coefficients of
correlation were calculated from the raw scores or
original observations.

This article includes the correlation analysis of the
collected data to find out the relationship between the
various dimensions of organisational climate and
organisational effectiveness respectively and in totality.
The various dimensions, taken, are as follows.

Results and Discussions
Organisational Climate: Career development,
Grievance handling, Remuneration and compensation,
Participative
management,
Indiscrimination,
Recognition of good work, Job security and safety at
work place, Training and education, Welfare activities.

Table nos 1 to 9 contain the relevant correlation –
coefficients (r), which show the extent of dependence
and inter-relationship of different dimensions of
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organisational climate with various dimensions of
organisational effectiveness.

organisational effectiveness on the other, correlation
coefficients were computed for both the levels of
managers of public and private sector organisations.
There is a high positive correlation between the overall
climate and the leadership. r-values for M2 and M3
level managers of public and private sector
organisations are 0.600, 0.525, 0.580 and 0.529
respectively. All of these are significant at 1 % level of
significance. This computation clearly establishes that
there is a strong impact of various climatic factors of
the organisation on the quality of leadership (a
dimension of organisational effectiveness ).

Leadership
Table no 1 consists of correlation coefficients (r),
obtained between the Leadership, a dimension of the
organisational effectiveness and the various dimensions
of organisational climate computed for different
categories of managers.
Taking the overall scores of organisational climate on
one hand and the scores of leadership dimension of

Table No. 1

Correlation Coefficients obtained between ‘Leadership’ and Various Dimensions of Organisational
Climate for different categories of samples
Category

Public
Sector
M2(n=50)
M3(n=50)
Total
Private
Sector
M2(n=50)
M3(n=50)
Total

Overall
Total(n=20
0

Care
er
Deve
lopm
ent

Grieva
nce
Handli
ng

Remunera
tion and
Compensa
tion

Participat
ive
Managem
ent

Indiscr
imi
-nation

Recognit
ion
of
Good
work

Job
securi
ty &
Safet
y

Trainin
g and
Educat
ion

Welfare
Overall
activities Climat

0.549
0.660
0.530

0.312
0.286
0.290

0.620
0.580
0.584

0.745
0.610
0.604

0.614
0.602
0.609

0.620
0.668
0.632

0.500
0.480
0.492

0.435
0.540
0.427

0.571
0.520
0.513

0.600
0.525
0.532

0.382
0.410
0.396

0.293
0.334
0.322

0.574
0.601
0.569

0.850
0.823
0.832

0.605
0.589
0.572

0.619
0.650
0.612

0.609
0.512
0.537

0.590
0.694
0.599

0.566
0.542
0.544

0.580
0.529
0.510

0.422

0.214

0.547

0.638

0.581

0.605

0.480

0.452

0.522

0.508

italic=Non-significant
level of significance

Normal=Significant at 5% level of significance

Bold=Significant at 1%

Employee’s Commitment
Table no 2 contains the correlation coefficients (r) obtained between the employee’s commitment , another dimension
of the organisational effectiveness and the various dimensions of organisational climate computed for different
categories of managers.
Correlation coffecients (r) for both the levels of managers (M2 and M3 ) of both the types of organisation s were
calculated in between the employee’s commitment ( dimension of organisational effectiveness ) and the overall climate
of the organisation. These values are significant at 1% level of significance indicating a highly positive correlation
between the employee’s commitment and the overall climate of the organisation. This computation clearly establishes a
strong impact of various climate factors of the organisations on the level of employee’s commitment in the
organisations.

Table No. 2
Correlation Coefficients obtained between ‘Employee’s Commitment’ and Various Dimensions of Organisational
Climate for different categories of samples
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Category

Career
Develop
ment

Grieva
nce
Handli
ng

Remunerat
ion and
Compensat
ion

Participati
ve
Managem
ent

Indiscr
imi
-nation

Recognit
ion of
Good
work

Job
securi
ty &
Safety

Trainin
g and
Educati
on

Welfare Overal
Activities climat

0.530
0.481
0.468

0.482
0.508
0.489

0.410
0.326
0.362

0.670
0.601
0.614

0.565
0.590
0.532

0.504
0.570
0.512

0.032
0.040
0.021

0.430
0.592
0.586

0.816
0.730
0.736

0.613
0.580
0.569

0.597
0.530
0.539

0.590
0.638
0.579

0.460
0.402
0.390

0.804
0.810
0.788

0.524
0.577
0.539

0.505
0.536
0.516

0.234
0.152
0.168

0.582
0.600
0.576

0.783
0.760
0.769

0.592
0.570
0.558

Overall
0.476
0.497
Total
italic=Non-significant
significance

0.348

0.634

0.520

0.504

0.069

0.550

0.722

0.531

Public
Sector
M2
M3
Total
Private
Sector
M2
M3
Total

normal=Significant at 5% level of significance

Bold=Significant at 1% level of

all the dimensions of organisational climate. All
correlation coefficients are significant at 1% level of
significance. The ‘r’ values between ‘ interpersonal
competence’ and ‘training and development’ and
‘welfare activities’ are 0.621 to 0.640 respectively
which are higher than the r values between
‘interpersonal competence’ and various other
dimensions of organisational climate. However, all
values are significant at 1% level of significance.
Overall climate and interpersonal competence are also
positively correlated showing the overall impact of
climate conditions on the interpersonal competence.

Interpersonal Competence
This dimension includes the cooperation among the
employees to achieve the goals of the organisation,
colonial relationships between management
and
workers resulting into conducive work climate ,
predominant concern of the organisation to encourage
friendly reaction among its employees, understanding
and resolving many problems of industrial relations
through informal intra and inter –cadre interactions ,
boosting of morale of employees through cordial
relations and feeling of trust among employees and
smooth functioning due to good interpersonal relations.
It may be observed from the table no 3 that
interpersonal competence is positively correlated with

Table No. 3
Correlation Coefficients obtained between ‘Interpersonal Competence’ and Various Dimensions of Organisational
Climate for different categories of samples
Category Career
Grieva
Remunerat Participati Indiscr Recognit Job
Trainin Welfare Overall
Develop nce
ion and
ve
imi
ion
securi g and
Activities Climat
ment
Handli
Compensat Managem -nation of
ty &
Educati
ng
ion
ent
Good
Safety on
work
Public
Sector
0.338
M2
0.482
0.498
0.395
0.564
0.450
0.632 0.594
0.640
0.512
M3
0.470
0.390
0.472
0.580
0.730
0.510
0.600
0.682
0.662
0.465
Total
0.445
0.382
0.400
0.547
0.352
0.462
0.605
0.608
0.624
0.448
Private
Sector
M2
0.5100.4 0.382
0.413
0.482
0.556
0.396
0.599
0.636
0.675
0.493
0.314
M3
630.479
0.455
0.496
0.705
0.492
0.592
0.690
0.691
0.456
Total
0.341
0.393
0.426
0.538
0.412
0.586
0.624
0.684
0.466
Overall
0.456
0.267
0.387
0.448
0.405
0.400
0.598
0.621
0.640
0.428
Total
italic=Non-significant
normal=Significant at 5% level of significance
Bold=Significant at 1% level of
significance
dimension of organisational effectiveness and the
Efficient Service
various dimensions of organisational climate.
Correlation coefficients of M2 and M3 level managers
Table no 4 contains the Correlation coefficients (r)
of both the types of organisations, public and private,
obtained between the efficient service , another
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in between the efficient service and the various
dimensions are significant at 1 % level of significance
in case of all organisational climate dimensions except
career
development
and
remuneration
and
compensation.
The significant r at 1% level of significance shows that
all the dimensions of organisational climate except
career
development
and
remuneration
and
compensation are highly positively correlated with the
efficient service dimension of organisational
effectiveness.

shows that many opportunities for the advancement
and growth of the employees do not have a positive
correlation with the efficient service. Might be
managers became self career conscious and self
centred. Overall r of M2 and M3 managers however
are significant at 5 % level of significance.
Incase of private sector managers, correlation
coefficient is significant at 5 % level of significance
for M2 level managers and at 1% level of significance
for M3 level managers. Overall r of M2 and M3 level
managers was obtained significant at 1% level of
significance.

While finding the interrelationship between career
development and efficient service, it was observed that
in case of M2 and M3 levels of managers of public
sector organisations, the values are not significant. It

Table No. 4
Correlation Coefficients obtained between ‘Efficient Service’ and Various Dimensions of Organisational Climate for
different categories of samples
Category

Care
er
Deve
lopm
ent

Public
Sector
0.242
M2
0.220
M3
0.228
Total
Private
Sector
0.300
M2
M3
0.363
Total
0.288
Overall
0.240
Total
italic=Non-significant
significance

Grieva
nce
Handli
ng

Remunerat
ion and
Compensat
ion

Participati
ve
Managem
ent

Indiscr
imi
-nation

Recognit
ion
of
Good
work

Job
securi
ty &
Safety

Trainin
g and
Educati
on

Welfare Overall
Activities Climat

0.398
0.470
0.406

0.423
0.315
0.352

0.632
0.653
0.621

0.525
0.490
0.467

0.582
0.614
0.570

0.524
0.498
0.470

0.606
0.620
0.601

0.600
0.650
0.590

0.583
0.690
0.570

0.497
0.542
0.506
0.427

0.542
0.600
0.530
0.340

0.784
0.734
0.713
0.609

0.590
0.518
0.500
0.452

0.563
0.580
0.545
0.551

0.516
0.502
0.490
0.449

0.637
0.699
0.622
0.613

0.593
0.700
0.587
0.569

0.612
0.665
0.629
0.584

normal=Significant at 5% level of significance

Bold=Significant at 1% level of

climate. Overall climatic conditions very significantly
affect the ‘satisfaction and morale’ dimension of
organisational effectiveness, coefficient being 0.670,
which is significant at 1% level of significance.

Satisfaction and Morale
The correlation coefficients of M2 and M3 level
managers of
both public and private sector
organisations are calculated which are contained in
Table no 5. These r values are in between satisfaction
and morale, a dimension of organisational effectiveness
and the various dimensions of organisational climate.
The r in case of all managers for most of the
combinations are significant at 1% level indicating
high positive correlation between the satisfaction and
morale and the various dimensions of organisational

Table No. 5

Correlation Coefficients obtained between ‘Satisfaction and Morale of the employees’ and Various
Dimensions of Organisational Climate for different categories of samples
Category

Care

Grieva

Remunerat

Participati
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er
Deve
lopm
ent
Public
Sector
M2
0.500
M3
0.512
Total
0.476
Private
Sector
M2
0.603
M3
0.712
Total
0.580
Overall
0.452
Total
italic=Non-significant
significance

nce
Handli
ng

ion and
Compensat
ion

ve
Managem
ent

imi
-nation

ion
of
Good
work

securi
ty &
Safety

g and
Educati
on

Activities Climat

0.620
0.590
0.567

0.430
0.202
0.256

0.625
0.590
0.576

0.356
0.232
0.232

0.606
0.720
0.634

0.715
0.690
0.678

0.693
0.740
0.669

0.672
0.712
0.684

0.684
0.714
0.670

0.642
0.612
0.629
0.586

0.543
0.520
0.509
0.269

0.763
0.720
0.713
0.589

0.416
0.305
0.327
0.249

0.642
0.782
0.630
0.587

0.700
0.665
0.648
0.622

0.712
0.756
0.700
0.614

0.680
0.744
0.656
0.667

0.712
0.739
0.692
0.679

Normal=Significant at 5% level of significance

Bold=Significant at 1% level of

in between various combinations are significant at 1%
level of significance.
Overall climate conditions are highly positively
correlated, with the ‘dynamism and adaptability to
change’ , dimension of organisational effectiveness,
correlation coefficient (r) being 0.613, which is
significant at 1% level of significance.

Dynamism and Adaptability to Change
Table no 6 consists of the correlation coefficient (r) of
M2 and M3 level managers of public and private sector
organisations in between the ‘dynamism and
adaptability to change’, a dimension of organisational
effectiveness and the various dimensions of
organisational climate. Trend is similar as in case of
previous dimension i e all correlation coefficients (r)

Table No. 6

Correlation Coefficients obtained between ‘Dynamism and Adaptability to Change’ and Various
Dimensions of Organisational Climate for different categories of samples
Category

Care
er
Deve
lopm
ent

Public
Sector
M2
0.460
M3
0.508
Total
0.436
Private
Sector
M2
0.587
M3
0.630
Total
0.570
Overall
0.456
Total
Italic=Non-significant
significance

Grieva
nce
Handli
ng

Remune
ration
and
Compen
sation

Participat
ive
Managem
ent

Indiscri
mi
-nation

Recogniti
on
of
Good
work

Job
secur
ity &
Safet
y

Trainin
g and
Educati
on

Welfare Overall
activities Climate

0.543
0.520
0.506

0.480
0.516
0.467

0.490
0.599
0.514

0.435
0.450
0.406

0.492
0.715
0.439

0.620
0.550
0.572

0.540
0.680
0.522

0.534
0.580
0.509

0.620
0.760
0.634

0.502
0.516
0.472
0.482

0.509
0.532
0.519
0.449

0.652
0.710
0.681
0.526

0.489
0.505
0.452
0.416

0.634
0.726
0.656
0.452

0.712
0.700
0.676
0.589

0.532
0.662
0.513
0.500

0.530
0.570
0.508
0.474

0.649
0.746
0.657
0.613

Normal=Significant at 5% level of significance
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Conducive Climate and Quick Problem Solution
Correlation coefficients of M2 and M3 level managers of both public and private sector organisations in between the
‘conducive climate and quick problem solution’, a dimension of organisational effectiveness and various dimensions of
organisational climate are contained in the Table no 7. The ‘r’ values are significant at 1% level of significance
indicating the high positive correlation between this dimension and the various dimensions of organisational
climate.Overall climate is also positively correlated with this dimension of organisational effectiveness (r = 0.602 ;
significant at 1% level of significance).

Table No. 7
Correlation Coefficients obtained between ‘Conducive Organisational Climate’ and Various Dimensions of
Organisational Climate for different categories of samples

Category

Public
Sector
M2
M3
Total
Private
Sector
M2
M3
Total
Overall
Total

Care
er
Deve
lopm
ent

Grieva
nce
Handli
ng

Remunerat
ion and
Compensat
ion

Participati
ve
Managem
ent

Indiscr
imi
-nation

Recognit
ion
of
Good
work

Job
securi
ty &
Safety

Trainin
g and
Educati
on

Welfare Overall
activities Climate

0.602
0.524
0.509

0.653
0.640
0.619

0.602
0.652
0.630

0.435
0.400
0.358

0.700
0.710
0.682

0.656
0.700
0.638

0.695
0.710
0.656

0.535
0.600
0.546

0.542
0.682
0.556

0.620
0.742
0.637

0.589
0.536
0.516
0.490

0.636
0.630
0.619
0.581

0.616
0.664
0.628
0.600

0.409
0.368
0.340
0.341

0.719
0.699
0.657
0.629

0.625
0.717
0.612
0.605

0.706
0.726
0.711
0.640

0.712
0.721
0.678
0.540

0.530
0.680
0.542
0.519

0.646
0.730
0.631
0.602

Italic=Non-significant

Normal=Significant at 5% level of significance
significance

Bold= Significant at 1% level of

Enhanced Output
The correlation coefficients in between this dimension
of organisational effectiveness and the ‘job security
and safety at work place’ dimension of organisational
climate are non significant. The overall total of of
public and private sector organisations are however
significant at 5% level of significance. The non
significant ‘r’ values indicate no relationship between
the ‘enhanced output’ and ‘job security and safety at
work place’.The organisational climate dimension , the
job security and safety at work place, consists of three
aspects, safe working conditions, adequate job security
and attractive retirement benefits. It seems that safe
working conditions of the dimension affects the
‘enhanced output’ positively but other two factors are
adversly affecting creating an overall non-significant
impact of this dimension on ‘enhanced output.

Correlation coefficients (r) of M2 and M3 level
managers of public and private sector organisations in
between the ‘enhanced output’, a dimension of
organisational effectiveness and the various dimensions
of organisational climate were computed (Table no 8).
Incase of all organisational climate dimensions, except
‘job security and safety at work place’, there is a high
positive correlation between ‘enhanced output’, a
dimension of organisational effectiveness and the
various dimensions of organisational climate. All these
r values are significant at 1% level of significance
indicating the effect of these dimensions of
organisational climate on the enhanced output, a
dimension of organisational effectiveness.
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Table No. 8

Correlation Coefficients obtained between ‘Enhanced Output’ and Various Dimensions of
Organisational Climate for different categories of samples
Category

Public
Sector
M2
M3
Total
Private
Sector
M2
M3
Total

Care
er
Deve
lopm
ent

Grieva
nce
Handli
ng

Remunera
tion and
Compensa
tion

Participat
ive
Managem
ent

Indiscr
imi
-nation

Recognit
ion
of
Good
work

Job
secur
ity &
Safet
y

Traini
ng and
Educat
ion

Welfare
Overall
activities
Climate

0.63
3
0.61
0
0.57
6

0.488
0.508
0.456

0.580
0.524
0.502

0.480
0.510
0.514

0.516
0.400
0.386

0.708
0.723
0.672

0.234
0.165
0.198

0.582
0.590
0.526

0.532
0.572
0.504

0.523
0.586
0.529

0.560
0.534
0.520

0.435
0.395
0.378

0.750
0.762
0.692

0.253
0.245
0.206

0.668
0.716
0.627

0.615
0.713
0.663
0.760
0.590
0.678

0.30
5
0.38
0
0.28
2
Overall
Total

0.30
7

0.602
0.725
0.651
0.743
0.592
0.704
0.445

0.478

0.490

0.305

0.619

0.170

0.506

0.517
0.646

Italic=Non-significant
Normal=Significant at 5% level of significance
Bold=Significant at 1% level of significance

Overall Organisational Effectiveness
Correlation coefficients were calculated for all the categories of samples in between their total scores of Organisational
effectivemess and the individual dimensions of organisational climate as well as in between the overall organisational
effectiveness and the overall organisational climate for M2 and M3 level managers of public and private sector
organisations. Th ‘r’ values suggest a highly positive correlation between the overall organisational effectiveness and
the various dimensions of organisational climate and the overall organisational climate. This positive correlation clearly
indicates that various climatic factors in an organisation effect significantly the organisational effectiveness. It can be
inferred that organisational climate has got a significant impact on the effectiveness of the organisations.
A positive correlation was seen between the different dimensions of organisational climate and dimensions of
organisational effectiveness with the exception of a few like ‘employee’s commitment’ and ‘enhanced output’
(dimensions of organisational effectiveness) and ‘job security and safety’ ( dimension of organisational climate) where
the correlation coefficient was non-significant.
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Table No. 9
Correlation Coefficients obtained between ‘Overall Organisational Effectiveness’ and Various Dimensions of
Organisational Climate for different categories of samples
Category

Public
Sector
M2
M3
Total
Private
Sector
M2
M3
Total
Overall
Total

Career
Develo
pment

Grieva
nce
Handli
ng

Remunerat
ion and
Compensat
ion

Participati
ve
Managem
ent

Indiscr
imi
-nation

Recognit
ion
of
Good
work

Job
securi
ty &
Safety

Trainin
g and
Educati
on

Welfare Overall
activities Cimate

0.413
0.519
0.432

0.450
0.512
0.432

0.598
0.469
0.500

0.694
0.500
0.452

0.612
0.521
0,487

0.690
0.652
0.590

0.512
0.482
0.421

0.415
0.582
0.387

0.740
0.680
0.626

0.773
0.742
0.686

0.635
0.6250.
618
0.498

0.510
0.516
0.511
0.474

0.626
0.578
0.522
0.490

0.653
0.668
0.617
0.488

0.471
0.500
0.417
0.390

0.552
0.670
0.546
0.498

0.626
0.530
0.520
0.412

0.722
0.740
0.690
0.447

0.723
0.690
0.627
0.600

0.765
0.730
0.693
0.631

Italic=Non-significant Normal=Significant at 5% level of significance
Bold=Significant at 1% level of significance
Further, it is hypothesized that a good climate when improves the efficiency and effectiveness of the organisation will
automatically enhance the productivity of organisation through better performance. The total concept of the present
study is being explained through the Figure.

ENVIRONMENT
Positive Impact

Negative Impact
ENVIRONMENT
Figure CEP Model
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Three cicles in the Figure indicate the climate, effectiveness and performance of the organisation
respectively.The circles have been intentionally coloured in different shades.The darkest being on the bottom
most level indicates the worst climate, effectiveness and performance whereas the lightest shade on the topmost
edge of the circle shows the best climate, effectiveness and performance. The hazy area in between the two
extremes indicates the quality of climate, effectiveness and performance accordingly i e as we move downward,
the quality will deteriorate while moving upwards, all the aspects will improve.
From the figure, it can also be seen that arrows are moving forward and backward indicating a cycle ic
relationship between thses aspects. It is believed that when organisational climate is good , it will have a
positive impact on organisational effectiveness.The organisational effec tiveness will then have a positive
effect on organisational performance ( indicated by arrows between the circles). One arrow starting from the
upper edge of the circle of organisational performanceis going towards circles of organisational climate and
organisational effectiveness. This is the arrow which indicates that when organisational performance is good, it
will have a positive effect on organisational climate and organisational effectiveness and such good climate will
result into good effectiveness and good performance. Another arrow at the bottommost edge of the circle of
orgaisational performance is the arrow of negative effect, which indicates that if performance is poor, it will
further deteriorate the effectiveness and the climate and such poor climate will ultimately result into poor
effectiveness and poor performance.

Conclusion
Organisational climate, based on a basic philosophy of an organisation, determines the effectiveness in the
organisation. An effectiveness will take organisation to the path of ‘performance’. The quality of the overall
climate will decide the extent of effectiveness in the organisation and consequently the level of performance.
It is crucial to have a progressive climate since it requires a progressive look out, broader thinking and a long
term approach. Once it is created in the organisation, effectiveness is must. Organisations, in general, are so
required to create and maintain a progressive climate.
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Abstract
Sustainable development has become a necessity in 21st century. Various models are been worked out in the
field of commerce, management, agriculture , engineering and technology, biotechnology & almost in all the
fields for the sustainable development. The global and international bodies like UNESCO are making special
efforts along with their sustainable development goals to have a major impact in all the fields and at all levels all
over the world aiming for sustainable development of the whole universe. Fresh winds have been blowing all
over the world promising the new era of sustainable development with hope in place of despair, enthusiasm in
place of stagnation and dynamism that is going to transform entire world beyond recognition. There has been
tremendous paradigm shift from development to sustainable development which has drawn attention of scientist,
engineers, agriculturist, corporate and business world, academicians and practitioners etc all over the world. In
the recent years, both academics and practitioners have looked for sustainable business models and business
models for sustainability. In the literature on corporate responsibility and sustainable development, there is a gap
about sustainable business models and their effectiveness in achieving competitive advantage of enterprises. The
aim of this paper is a systematic presentation of various sustainable business models based on the literature.
Keywords: sustainable development, business model, enterprise
looking for new business models that give them an
advantage over competitors. Corporations and
companies are more than ever requested to
contribute to the achievement of sustainable
development.
With
no
doubt
sustainable
development is not possible without sustainable
development of corporations and smaller companies.
One of the options that combine economic,
environmental and social issues are sustainable
business models. Therefore, business managers and
policy makers thinking should support the creation
of valuable solutions to cope with environmental and
social challenges. The aim of this paper is to present
the essence of a sustainable business model and the
possible perspectives of sustainability.

Introduction
Sustainable development has become a necessity in
21st century. Various models are been worked out in
the field of commerce, management, agriculture ,
engineering and technology, biotechnology &
almost in all the field for the sustainable
development. The global and international bodies
like UNESCO are making special efforts along with
their sustainable development goals to have a major
impact in all the fields and at all levels all over the
world aiming for sustainable development of the
whole universe. Fresh winds have been blowing all
over the world promising the new era of sustainable
development with hope in place of despair,
enthusiasm in place of stagnation and dynamism that
is going to transform entire world beyond
recognition. There has been tremendous paradigm
shift from development to sustainable development
which has drawn attention of scientist, engineers,
agriculturist, corporate and business world,
academicians and practitioners etc all over the
world.

A Business Model Concept
Corporate practices and Academic research are
increasingly addressing a business model as a unit of
analysis offering a systemic perspective on how to
‘do business’ (Zott, Amit, Massa 2011, p. 10191042), mainly with the aim of understanding how to
improve the ability of companies to create financial
value (Wirtz et al. 2016, p. 36-54) and how to create
a value Teece (Teece 2010, p. 179). The value-based

In the 21st century of cut-throat-competitive world,
the contemporary companies and corporations are
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view of the business model explain „how a business
creates and delivers value, both for the customer and
the company” (Johnson 2010, p. 22) or as “the way
individuals or organizations communicate, create,
deliver, and

instrument to help explainn how a firm does
business and it is usable for analysis, comparison
and
performance
assessment,
management,
communication, and innovation” (Osterwalder et al.
2011, p. 22-30).

capture value out of a value proposition” (Abdelkafi,
Makhotin, Posselt 2013, p. 13). The value-based
view includes value dimensions and their elements.
Generally, four value dimensions of the business
model are usually proposed:

The business model is a comprehensive concept that
formulates a framework for logic of conducting
business and its features such as innovation and
competitiveness (Nogalski 2009). The business
model is a conceptual tool that includes a set of
components and their relationships, presenting a
schematic business idea for a specific company. It
therefore constitutes a static model of the
phenomena, in contrast to the strategy of company’s
expressing the actions and behaviour in relation to
changing environmental conditions and its interior
(Brzóska 2009, p. 13; Brzóska, Jelonek 2015;
Seroka-Stolka, Krawczyk--Sokołowska, Grabowska
2016, p. 122).

customer value proposition;value creation, value
architecture, or business infrastructure; value capture
or profit generation (Abdelkafi, Makhotin, Posselt
2013, p. 1-41).
The researchers also add two extra elements: value
delivery and value communication (Abdelkafi,
Täuscher 2016, p. 74-96).
According to G. Hamel a business model is,
associated with customers, a composition of core
strategy, strategic resources and value network
(Hamel 2000, p. 683-713). According to
Osterwalder et al. A business model is a conceptual

Generally, four main elements of business models
are indicated in the literature. These are as follows:
value proposition, value network, value capture,
value creation and value delivery

(Bocken et al. 2014, p. 42-56; Boons, Lüdeke-Freund 2013, p. 9-19)

The researchers claim that sustainable1 business
models should not only integrate social, economic
and ecological aspect but there is also a necessity of
a complex approach to cope with the challenges of a
sustainable future (Bocken et al. 2014, p. 42-56;
Skowron-Grabowska et al. 2016).

In summary, “a business model helps understand of
how a company does business and how it creates
values and formulates the business logic and other
evidence that support a value proposition for the
customer, and a viable structure of revenues and
costs for the company delivering that value” (Teece
2010). In the literature, there is no agreement about
the common definition of the business model.

McDonough and Braungart introduce a model of
corporate sustainability in the form of a fractal
triangle in which the corners are: ecology – ecology,
equity – equity and economy - economy. Between
the corners of the triangle are intermediate states,

At the same time, there is a lot of literature about
business models and approaches to corporate
sustainability. Companies are facing new challenges
value
proposition

(Figure 1).

value

Value

Value

value

network

Capture

Creation

delivery

for sustainable development that requires rethinking
of their business logic.

taking into account the marginal conditions
described in the corners. The different approaches
are characterized in that (McDonoug, Braungart
1998):

Sustainable Business Models Concept
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Economy – economy approach focuses on factors
arising out of generated profits,

environmental problems (Schaltegger, LüdekeFreund, Hansen 2012, p. 112). This proposition is
close to proactive models and strategies. According
to these researchers proactive strategies represent an
holistic view of environmental or social objectives
as a part business logic in order to contribute to
sustainable development of the economy and
society. S. Schaltegger et al. (Schaltegger, LüdekeFreund, Hansen 2012) link voluntary social and
environmental activities and corporate economic
effects together (Schaltegger, Lüdeke-Freund,
Hansen 2012, p. 112). They explain that a business
model for sustainability helps describing, analyzing,
managing, and communicating (a) a company’s
sustainable value proposition to all stakeholders,
creation and delivering this value, (c) capturing
economic value (Schaltegger, Lüdeke-Freund,
Hansen 2012, p. 112).

Equity – equity approach focuses on improving the
quality of life of all stakeholders and restoring the
condition of ecosystems,
Ecology – ecology approach means the respect for
the laws of nature and creative behaviour in a given
location (eg. local aspects).
This model strongly emphasizes the importance of
the economic factor (profits),
but also widely recognizes environmental aspect and
its importance in maintaining the balance in the
human being’s ecosystem.
Dyllick and Hockerts present the model based on the
concept of corporate sustainability (balancing and
integrating the areas of enterprises’ activity)
presented in the form of a triangle. This model
recognizes three key elements in the model: business
case, natural case and societal case. The authors take
into account not only the environmental
effectiveness of the company's operations but also
the social and economic efficiency in this model
(Dyllick, Hockerts 2002, p. 130-141).

Schaltegger et al. (Schaltegger, Lüdeke-Freund,
Hansen 2012) point out that a business model for
sustainability is characterised by three common
requirements. First of all, the company should act
voluntary. These voluntary actions can contribute to
the solution of environmental and societal problems
and give a positive business effects or a positive
economic performance. Such positive corporate
effects can provide to “the increase of sales and
competitive advantage, cost savings, preferable
profitability, customer behaviour or reputation”
(Schaltegger, Lüdeke-Freund, Hansen 2012, p. 112).
Mentioned authors emphasise that the cause and
effect relationship between voluntary activity and
economic profits can be direct or indirect. However,
these effects must be reasonable measured but not
speculative. It means that a certain management
activity lead or will lead to societal or environmental
effects, and the economic effects. Furthermore, there
are identified key drivers that economically justify a
sustainability-oriented business model like: cost
reduction, increase sales and revenues, risk and risk
reduction
(Schaltegger,
Synnestvedt
2002),
reputation, attractiveness as employer, and
innovative capabilities (Schaltegger, Lüdeke-Freund, Hansen 2012, p. 98). In sum, a business
model for sustainability creates positive business
effects but it requires active management then it will
create customer and social value by integrating
social, environmental, and business activities
(Schaltegger, Lüdeke-Freund, Hansen 2012, p. 98).
The creation of sustainable value is mostly achieved
through product, process, and technological
innovations.
(e.g.,
Hansen,
Große-Dunker,
Reichwald 2009, p. 683-713; Schaltegger, Lüdeke-

Some proposals of sustainable models that take into
account the environmental efficiency factor. The
first so-called pro-efficiency model of social and
environmental responsibility (business) is built with
the emphasis on the validity of the assumptions of
sustainable development and the CSR objectives
achievement. This model assumes the integration of
the effectiveness of environmental, social and
economic operations, so focus on efficiency. The
second model so called enterprising model of social
and environmental responsibility (business), is an
explication of the first model with emphasis on the
role of innovative attitude (Chodyński 2011, p. 155).
Both models include eco-efficiency factor but they
differ only in their entrepreneurial mindset.
Moreover this entrepreneurial mindset emphasises
the role of human capital (Bahrami, Nosratabadi,
Illés 2016, p. 111-115). However, in business
practice, it will be difficult to distinguish these two
business models.
S. Schaltegger et al. (Schaltegger, Lüdeke-Freund,
Hansen 2012) argue that a business model for
sustainability can create economic success through a
certainenvironmental or social action and business
models for sustainability support voluntary activities
which solve or moderate social and/or
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Freund, Hansen 2012, p. 95-119). Sustainable value
as an element of business model is usually achieved
by product, process, and technological innovations.
Nevertheless, innovation are not sufficient to
transform industries, societies and organizations.
(e.g., Hansen, Große-Dunker, Reichwald 2009, p.
683-713; Schaltegger, Lüdeke-Freund, Hansen 2012,
p. 95-119). Nevertheless, innovation business
models may help reduce the use of natural resources
in the short term. They may also cause a bound
effect that increases the consumption of products
and services by making them more cheap and
accessible and be a key to create a strategic impact
effect (Hansen, Große-Dunker, Reichwald 2009, p.
683-713).

Re-purpose the business for society/environment,
Develop scale-up solutions” (Bocken et al. 2014, p.
42-56)
Recent literature presents business models for
sustainability from a system dynamics perspective.
According to N. Abdelkafi and K. Täuscher
(Abdelkafi, Täuscher 2016) a business model for
sustainability should create value for different
stakeholders and the natural environment. but
natural environment in this proposition is an
essential element. This concept of a business model
is based on the specific causal loop between the
value captured by the company, and the value to the
natural environment and the created value to the
customers (Abdelkafi, Täuscher 2016, p. 74-96;
Abdelkafi, Makhotin, Posselt 2013, p. 1-41).

F. Boons, F. Lüdeke-Freund widen a sustainability
business
innovation
model
and
propose:
organizational, technological, and social innovation
element of business models (Boons, Lüdeke-Freund
2013, p. 9-19). It is important to recognize that these
elements of the model do not stand separately.
Technological innovations might depend on
organizational change or support social value
propositions. Unfortunately, new technologies are
not sufficient to change production and consumption
systems. However, business model acts as a
mediator between consumption and production
technologies. The changing the business model
paradigm towards sustainability is possible but as
say Boons et all “business model change on the
organizational level is about the implementation of
alternative paradigms […] that shape the culture,
structure and routines of organizations and thus
change the way of doing business towards
sustainable development” (Boons, Lüdeke-Freund
2013, p. 15). A sustainable business model is the
aggregate of different corporate approaches to
business. Social innovations and eco-innovations are
perceived as a key to creating and transforming
markets towards sustainable development.

Several scientific contribution confirm the dynamic
and complex nature of business models (Demil,
Lecocq 2010, p. 227-246; Cyfert, Krzakiewicz 2014,
p. 16) and the natural environment (Seroka-Stolka,
Krawczyk-Sokołowska, Grabowska 2016, p. 122)
and the complexity by the integration of sustainable
development into the business model (Porter, Derry
2012, p. 33-53).
Contemporary companies act in dynamic
environments and conditions and must become more
and more sustainable, however so far little is known
about a business model from perspective of the
marketplace and its dynamics. According
Schaltegger et al. (Schaltegger, Lüdeke-Freund,
Hansen 2016) the dynamics of business model is
propelled by three mechanisms: variation, selection
and retention. These evolutionary mechanisms
support the dynamics between business model
innovation and sustainability transformation of
markets (Schaltegger, Lüdeke-Freund, Hansen 2016,
p. 264-289; Abdelkafi, Makhotin, Posselt 2013, p. 141; Demil, Lecocq 2010, p. 227-246).

N. Bocken et al. introduce types of a sustainable
business model from an efficiency perspective. The
archetypes are:

Another proposition of the sustainable business
model is presented by N. Roome and C. Louche
(Roome, Louche 2016). They present business
models for sustainability through the interactions
between individuals and groups inside and outside
companies. This new business model consists of
three elements: “building networks and collaborative
practices for learning and action around a new
vision, the deployment of new concepts drawn from
outside the company, and elaborating an
implementation structure within a reconfigured
network” (Roome, Louche 2016, p. 11-35).

“energy and material efficiency, creating value from
waste,
Substitute withrenewables and natural processes,
Deliver functionality rather than ownership,
Adopt a stewardship role,
Encourage sufficiency,
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Moreover, Roome, Louche (2016) propose extra
element of the sustainable business model: value
destruction (Roome, Louche 2016, p. 11-35). Some
researchers propose examine the corporate
sustainability from a multilevel perspective (Starik,
Kanashiro 2013, p. 7-30) and the try to integrate
multiple theories from other disciplines to achieve a
broader view of sustainability (Sharma, Starik,
Husted 2007, p. 18-19).

presented from different perspectives and levels to
integrate of different disciplines to achieve a wide
view of sustainability. Secondly, the process of
value creation is central to any sustainable business
model and provides a direct connection to the firm’s
value proposition. Revised literature (Bocken et al.
2014, p. 42-56; Boons, Lüdeke-Freund 2013, p. 919; Roome, Louche 2016, p. 11-35) indicates that all
elements of the business model as value proposition,
value network, value capture, value creation and
value delivery are important for sustainable business
models. If we add a new element of the business
model for sustainability – value destruction, an “old”
framework of sustainable business can be enriched

Concluding, the review of the literature highlights
two key aspects of sustainable business models.
Firstly, the sustainable business model that not only
links production and consumption but also link
stakeholders and their expectations from nonbusiness areas and consequently firm’s profit
generation.Sustainable
business
models
are

value

value

Value

Value

value

Value

proposition

network

Capture

Creation

delivery

destruction

Figure 2. Elements of sustainable business model framework
Source: Own elaboration based on (Bocken et al. 2014, p. 42-56; Boons, Lüdeke-Freund
2013, p. 9-19; Roome, Louche 2016,
each of the elements. To sum up, environmental,
social, and financial economic aspects are an
important elements of the sustainable business
model (Upward, Jones 2016, p. 97-123).

Successful Sustainable Business Models
Success of sustainable business models depends
on the approaches to sustainability. There can be
indicated two types of sustainability “weak” and
“strong” sustainability related to sustainable
business models. First of all, it should be clarified
differences between “weak” and “strong”
sustainability. “Weak” sustainability means
including environmental goals into the structures
and systems of business. “Strong” sustainability
integrates all the activity of the company into
environmental or socio-ecological systems. This
“strong” approach to sustainability is based on the
whole system thinking of the firm and is
incorporated in its business logic. It is
characterized by a more radical change. In
contrast, the “weak” sustainability is more based
on incremental changes and use only some
sustainability elements (Roome 2012, p. 620-621;
Upward, Jones 2016, p. 97-123). A “strong”
sustainable business model must supply the
organization a base for leading the co-creation of
value with all an organization’s stakeholders:
customers, shareholders, social, and others actors
in the organization to create value. A “strong”
sustainable business model is proposed from four
elements: stakeholders, learning and development
of the product and processes, and measurement

To conclude, the literature indicates that a
successful sustainable business model has
“strong” perspectives on economic success, in
comparison to “weak” perspective. These two
perspectives of sustainable business model are
positions on the same continuum. “Strong”
sustainability demands an understanding of the
broader macro-economy(Upward, Jones 2016, p.
97-123).
Furthermore, there is a need for favorable
conditions for companies in the marketplace for
sustainable
business
models.
Moreover,successful sustainable business models
should be adapted to external environments. The
important factors affecting successful business
models are fulfilment of external stakeholder’s
expectations, changes in the competitive
environment, regulatory forces influencing
external stakeholders and changes in the
competitive environment. What more, regulatory
forces are more relevant than technological or
market-related forces and opportunities brought
about by new technologies. Nevertheless,
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successful sustainable business models may
appear under conditions of threats as well as
opportunities (Upward, Jones 2016, p. 97-123).
However, it must be pointed out that a successful
sustainable business model is insufficient to
guarantee competitive advantage fofirms because
of their transparency for other companies which
can imitate them. There is an agreement to some
degree that even a successful business model
cannot guarantee competitive advantage in the
long period.

Develop Sustainable Business Model Archetypes,
“Journal of Cleaner Production”, Vol. 65,
Pg.42-56. DOI: 10.1016/j.jclepro.2013.11.039
5. Boons F.A.A., Lüdeke-Freund F. (2013),
Business Models for Sustainable Innovation:
State-Of-The-Art and Steps Towards a Research
Agenda, “Journal of Cleaner Production”, Vol.
45, p. 9-19. DOI: 10.1016/j.jclepro.2012.07.007
6. Brzóska J. (2009), Model biznesowy –
współczesna forma modelu organizacyjnego
zarządzania przedsiębiorstwem, “Organizacja i
Zarządzanie. Kwartalnik Naukowy”, nr 2,
pg- 5-23.
7. Brzóska J., Jelonek D. (2015), Koncepcja
pomiaru wartości tworzonej przez aplikacje modeli
biznesu. Podstawy teoretyczne i studium
przypadku, “Przegląd Organizacji”, nr 9, p. 48-55.
8. Chodyński A. (2011), Odpowiedzialność
ekologiczna
w
proaktywnym
rozwoju
przedsiębiorstwa, Wydawnictwo Krakowskiej
Akademii im. Andrzeja Frycza Modrzewskiego,
Kraków.
9. Cyfert S., Krzakiewicz K. (2014), Wpływ
mechanizmów odnowy organizacyjnej na
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10. Demil B., Lecocq X. (2010), Business Model
Evolution: In Search of Dynamic Consistency,
“Long Range Planning”, Vol. 43, p. 227-246. DOI:
10.1016/j.lrp.2010.02.004

Conclusion
Companies and in particular corporations are
forced to contribute to the achievement of
sustainable development more than ever. To
achieve sustainability, companies has to
transform its entire business logic. So far, the
literature distinguishes two archetypes of
sustainable business models from narrow (weak
sustainability) to broad perspectives (strong
sustainability) and indicates “strong” sustainable
business model as the most successful. There is a
need for the diffusion of new sustainable
business models in the market to achieve the
“strong” sustainable business models. Three
mechanisms of the evolutionary processes
(variation, selection, and retention) can support
the diffusion of sustainable business models in
mass market but it is still open question how to
generate economic performance. It is concluded
that ecology, economy and equity should all
work in correlation with sustainable social
development and develop scale-up and
sustainable solutions which forms an essential
part and necessary purpose for the society all
over the world
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Abstract
Quality of work life (QWL) has evolved as a multidimensional phenomenon for enhancing organizational
efficiency and productivity. It comprises of the quality of relationship between employees and working
environment. Job satisfaction is seen as the emotional response to the job situation. It is a pleasurable
emotional state resulting from the appraisal of an individual's job. It significantly influences the absenteeism,
turnover, job performance and psychological distress. If the employees of an organization are satisfied from
their job, they will be induced to produce good results. This paper presents the theoretical framework of quality
of work life and job satisfaction. An attempt is also made to bring out the relationship between quality of work
life and job satisfaction.
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favorableness or un favorableness of a job
environment for the people working in an
organization. The period of scientific management
which focused solely on specialization and
efficiency, has undergone a revolutionary change.
The traditional management (like scientific
management) gave inadequate attention to human
values. In the present scenario, needs and
aspirations of the employees are changing.
Employers are now redesigning jobs for better
QWL.

Introduction
The current era is an era of knowledge workers
and the society in which we are living is came to
be known as the society of knowledge or
knowledge society. The intellectual pursuits have
taken over the physical efforts. Some knowledge
workers work for more than 60 hours a week. As a
result of this, their personal hobbies and interests
clash with their work. Life is a bundle that
contains all the strands together and hence the
need to balance work life with other related
issues.’ One must have both love and work in
one’s life to make it healthy. Work is an activity
that produces something of value for other people.
It includes paid employment plus unpaid work in
the household and on the farm, by family
members [1].
Gone are the days when the priority of employees
used to be for physical and material needs. With
the increasing shift of the economy towards
knowledge economy, the meaning and quality of
work life has undergone a drastic change. Today
organizations are required to attain flexibility in
their working conditions so that they are able to
develop their workforce and enjoy their
commitment. Therefore organizations should
adopt strategies to improve the employee’s quality
of work life so that they can satisfy organizational
objectives as well as the needs of their employees.
Quality of work life (QWL) refers to the

QWL addresses the concerns of improving
employee’s satisfaction, strengthening workplace
learning and better manage the on-going change
and transition. One of the important strategies to
improve QWL is to create work rules that can help
in maintaining an orderly atmosphere that is
pleasant for employees to work effectively. Work
rules can also help in improving the quality of
work life by creating an atmosphere where
employees are treated with dignity and respect,
helping to ensure that employees conduct
themselves in a professional and safe manner,
encouraging open communication between
employer and employees [2]. Authors agree that
QWL deals with the wellbeing of employees.
Indeed high QWL is an important feature with
firm’s good growth and profitability. Therefore
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improving organizational performance and
employee satisfaction. According to the American
Society of Training and Development (1979), it is
a process of work organization which enables its
members at all levels to actively participate in
shaping the organization’s environment, methods
and outcomes. This value based process is aimed
towards meeting the twin goals of enhanced
effectiveness of the organization and improved
quality of life for employees. Quality of work life
is consisted of physical and mental health,
economic situations, personal belief and
interaction with environment.
Human resource is considered to be the most
powerful and valuable assets for any organization.
It may be noted that human resources should be
utilized to the maximum possible extent in order
to achieve individual and organizational
objectives. It is thus the employee’s performance,
which ultimately decides the attainment of goals.
The success and growth of any organization
whatever may be the character, depends upon
effective use of its human resources. The problem
of handling human resources is quite different
from that of physical material and financial
resources because the former is not standardized,
interchangeable, or passive always. Thus the
performance of these factors is to a large extent
influenced by motivation and job satisfaction.
The study of job satisfaction is very much
essential to every management comes to know the
area of satisfaction and dissatisfaction and
satisfied and dissatisfied group of persons.
If there is any kind of dissatisfaction among the
employees in respect to their working life that will
ultimately affect them at some point of time
irrespective of their position and status, which will
lead to frustration and anger which be costly to
both individuals and employees.
Therefore managers seek to reduce this job
dissatisfaction at all levels of organization
including their own. Indeed it is a complex
problem, because it is difficult to identify and
cover the attributes which affect the quality of
working life.

Mirkamli and Thani recommended that
“organizational climate should be designed in a
way that provides the essential conditions for the
creation of collaboration and morale of collective
work in all levels of organizational structure”.
Many studies have highlighted the existence of a
relationship between QWL and organizational
factors.

QWL: The Origin
Quality of work life (QWL) as a discipline began
in the U.S. in September, 1972, when the phrase
was coined at a “democratization of work”
conference held at Columbia University’s Arden
House [3]. The conference was organized to
discuss the two movements which were occurring
during the same time period and generating a lot
of interest.
The first one was the political movement
“industrial democracy”, in Western Europe.
Parliaments and assemblies of England, France,
Germany, Sweden and Italy were applied pressure
to legislate worker participation to corporate
decision making.
Secondly it was the emergence of various
psychological theories emphasizing on the
positive relationship between morale and
productivity and the possibility of enhancing
productivity through improved human relations.
Studies on attitudes of workers conducted by
Mayo, Herzberg, Maslow, Trist and others stated
that the workers were increasingly alienated from
their jobs and their employers. They said that it
was the way organizations are structured and jobs
designed, the separation of thinkers from doers
that alienates the worker, and each of theorists had
a different direction for solving the problem.
An international conference was held at Arden
House, New York in 1972. It dealt in detail with
the practice and theory of democratization of work
place. In this conference the term “Quality of
Working Life’ was introduced, and the
International Council for Quality of Working Life
(ICQWL) was formed to facilitate research on and
action for Quality of Working Life.

This fact cannot be ignored that the profitability of
a company has a direct relationship with the
workforce satisfaction. The organization which
ignores this fact and does not measure and
improve employee satisfaction may face
increasing turnover, decline in the productivity
and may lack the ability to retain or to attract
qualified personnel’s.

Concept of Quality of work life
According to Harrison (1985), QWL is the degree
to which the working organization contributes to
material and psychological well-being of its
members. The QWL as “a process of joint
decision making, collaboration and building
mutual respect between management and
employees”; it is concerned with increasing labor
management co-operation to solve the problems,

The benefits of quality of work life initiatives go
to both employees and employers. The presence of
quality of work life initiatives makes the
employees feel safe, relatively well satisfied and
provides them the opportunities to grow. The
employees believe that quality of work life
enhances their dignity through job satisfaction and
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humanizing work by assigning meaningful jobs,
ensuring job security, making provisions for
adequate pay and benefits, providing safe and
healthy working conditions, giving opportunities
to develop human capacity, ensuring growth and
security, social integration, constitutionalism,
getting freedom to self-expression and thus help to
increase individual productivity that supports to
achieve organizational effectiveness. In addition
to these benefits, the quality of work life
initiatives are equally beneficial for the employers
cherishing a more flexible, loyal, and motivated
workforce, which is essential in determining the
company’s competitiveness in this high tech
world.(Hamid et al., 2012)[5].
Taylor James (1973)[6]discussed the concept of
quality of work life from individual point of view
and concluded that past research is deficient in
intensive and systematic field information
particularly measuring quality of work life in
terms of behaviors. The author suggested eleven
quality of work
life criteria namely; alienation, health and safety,
economic security, self-esteem, self-actualization,
work environment, control and influence,
organizational enclosure, career aspirations and
extra work activities which are the major outcome
variables to be studied in behavioral terms. These
measures are considered to be the most essential
elements of measuring quality of work life and
were also followed by many researchers.
Carlson (1983)[7]determined that the quality of
work life is both a goal and an on-going process
for achieving the goal. The author specified that as
a goal, quality of work life is the commitment of
any organization to work improvement; the
creation of more involving, satisfying and
effective jobs and work environment for
employees at all levels of the organization. As a
process, quality of work life calls for efforts to
realize the goal through the active involvement of
employees throughout the organization. Hence, it
is clear from the above statement that quality of
work life in the organization can be achieved only
by providing a supportive work environment on
the part of the employer and complete
involvement on the part of employees.
Components of Quality of Work Life

job satisfaction,



job involvement,



work role ambiguity,



work role conflict,



work role overload,



job stress,

organizational commitment and



Turn-over intentions.

Job satisfaction: The concept of job satisfaction,
viewed through different lenses by various
scholars, is defined differently. Greenberg and
Baron (2008), for instance, viewed job satisfaction
as a feeling that can produce a positive or negative
effect toward one's roles and responsibilities at
work and added that it is important to understand
the concept of job satisfaction as there is no single
way to satisfy all workers in the workplace.
Greenberg and Baron (2008) saw it as a positive
feeling toward a person's job.
Job involvement:
Job Involvement refers to the psychological and
emotional extent to which someone participates in
his/her work, profession, and company. Showing
up to work on time is half the battle. Top
performers are engaged in their work and have
high job involvement. There have been several
studies that directly correlate high job
involvement with job satisfaction and how it
makes a difference in the organization.
Work role ambiguity:
A person who does not know the boundaries of
their job requirements may be frustrated due to the
role
ambiguity
of
their
job.
Work role conflict:
Conflict among the roles begins because of the
human desire to reach success, and because of the
pressure put on an individual by two imposing and
incompatible demands competing against each
other. The effects of role conflict, as found
through case-studies and nationwide surveys, are
related to individual personality characteristics
and interpersonal relations.
Work role overload
Role overload occurs when employees simply
have too much to do—in other words, their roles
become too big. First, it is helpful to consider how
roles develop in organizations.
Job stress: Job stress can be defined as the
harmful physical and emotional responses that
occur when the requirements of the job do not
match the capabilities, resources, or needs of the
worker. Job stress can lead to poor health and
even injury.

Baba and Jamal (1991) [8] listed what they
described as typical indicators of quality of
working life, including:




Organizational commitment: Organizational
commitment is the bond employees experience
with their organization. Broadly speaking,
employees who are committed to their
organization generally feel a connection with their
organization, feel that they fit in and, feel they
understand the goals of the organization.
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Turn over intentions: Turnover is the process
through which staff leaves a business or
organization and that business or organization
replaces them. Turnover intention is a
measurement of whether a business' or
organization's employees plan to leave their
positions or whether that organization plans to
remove employees from positions

lead for high productivity and results in employee
satisfaction too.
To introduce the hard practices in to the
organization it is the important to have
encouraging atmosphere. QWL is one of the most
important factors, which leads to such favorable
atmosphere. It produces more humanized jobs. It
attempts to serve the higher order needs of
employees are human resources that are to be
developed rather than simply used
QWL leads to an atmosphere that encourages
employees to improve their skill. It also leads to
have good interpersonal relations and highly
motivated employees who strive for their
development. QWL will ensure enthusiasm work
environment with opportunities for everyone to
give is best. Such job will provide job satisfaction
and pride to the company.

Impact of quality of work life

Job satisfaction is very important aspect for any
organization in order to ensure its effective
functioning. In today’s competitive world we see
organizations are spending lot of time and money
on employee satisfaction in an effort to improve
productivity, increase customer satisfaction, and
also to help the organization needs. Executive
should maintain a satisfied work forces, hence the
employee satisfaction and QWL directly effects
the company ability to properly serve its
customers and if it is not measured. It cannot be
effectively improved and maintained.
Dissatisfaction with working life is a problem,
which affects all workers at one time or another.
Hence the sustained vitality and profitability of the
organization is clearly linked to the satisfaction of
its work force. If the company which does not
measured and improved the employees
satisfaction may face increasing turnover,
declining productivity from the people that
remain, and limited ability to attract and retain
qualified replacements.

Figure 1
[Impacts of quality of work life]
The world is moving with very high speed and
managing an organization has become more
complex than ever before. There is a competition
going on between companies to attract and retain
quality human resource in order to be ahead of its
competitors in a particular industry. At this
backdrop, Quality of Work Life (QWL) has
emerged as one of the most important aspect of
Job that ensures long term association of the
employees with the organization.

There is a much about the quality every aspect viz.
quality product, quality of material and inputs
there in, quality of packing, quality of product
development and quality of service. The quality of
work life and quality of life, which is pivotal
aspects in everyone’s work life. This also bring
employee satisfaction

All the employees mostly feel they are working
harder, faster and longer hours than even before
and hence employees are attempting to determine
what kind of investments in staff really payoff,
and if there is no balance the stress of the
employee leads to lack of commitment to the
corporation, poor productivity and even leaving
the company. The problem of the employees can
be solved by many methods employer should try
to address the employee turnover and job

You can obtain man’s physical presence at a
given place, and a measured number of skilled
muscular motions per hour or day. But the
enthusiasm, initiative, joy, loyalty, you can’t
obtain by devotion of hearts, mind and souls.
Apart from this if the employee is provided with
other extrinsic and intrinsic benefits then this will
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satisfaction issues. The issue must be first
determined in order to take effective action plan
towards employees’ satisfaction. QWL to improve
and eliminate job stress, employers can also make
efforts to the aware of the workload and job
demands, employer need to examine employee
training,
communication,
reward
system,
coworker relationship and work environment.If
the employees are given freedom to choose their
own work schedules; quality and productivity of
the work increases. Because of this opportunity
given to the employee will also bring to the
responsibility for finishing work within specified
time.

The term productivity must not be confused with
production. Productivity is a ratio while
production relates to a volume. Increased
production does not necessarily mean increase in
productivity. Input of resources goes up in direct
proportion to the increase in output; the
productivity will remain the same.Peoples are the
important assets of any organization because only
through people all other resources are converted
into utilities. Productivity consciousness has
acquired
worldwide
momentum.
Higher
productivity is very important for any firm for the
survival of any nation, and its stands for proper
utilization of available resources to check the best
results with minimum costs .The only path to
national prosperity is to improve the productivity
in the industrial sphere.Not only the firm’s
survival, the productivity denotes the efficiency of
the various input’s which are converted in to
different goods and services. It’s a multifaceted
concept it also signifies the ratio between inputs
and output.

Non- financial rewards often have more impact in
attaining job satisfaction rewarding the employees
is important. Job satisfaction can be improved by
the recognizing the employees’ performance
through providing other works, benefits, and nonfinancial rewards. Job satisfaction is a motivator
in work endeavors, and QWL is a key indicator of
the overall quality of human experience in the
work place. QWL expresses a clear way of
thinking about people, their work, and other
organization in which their career are fulfilled.
QWL establishes a clear objective that high
performance can be achieved with high job
satisfaction. Unclear targets and objectives and
poor communications can contribute to
dissatisfaction and eventually lead to poor work
performance.

All organizations regard work life benefits as an
investment designed, among other things, to
attract, and retain talent. Such benefits recognizes
the growing demands on the lives of people,
particularly at times when jobs are The impact of
HRM practices and policies on firm performance
is an important aspect in the fields of HRM,
industrial and organizational psychology. All the
organizations do expect higher productivity with
less resources and investment.

QWL and Organizational Productivity
Quality of Work Life and Job
Satisfaction

relationship between individual personality
characteristics, their needs and preferences to that
of conducive environment at work place. Similarly
Lawler[11] also established a strong association
between individuals’ basic needs to that of good
work environment in the organization. In another
study, Sirgy, et.al.,[12] conceptualized and
confirmed QWL in terms of satisfaction of
knowledge and aesthetics. Greenberger and
Strasser[13], also asserted that me people will have
an innate need to be able to feel a sense of mastery
and personal competence in their environments.
Wubbolding[14] one of the famous Psychologists
opined that the competition is yet another drive that
stimulates people to work and forms an important
facet of QWL. Nordenfelt (1993)[15] stated that
quality of life is anchored in psychodynamic theory
and is based on the concept of human need. His
idea is that a person has a high degree of quality of
life, if and only if his or her fundamental needs

Quality of Work Life of an employee is
the result of one’s own need fulfillment which will
be reflected in the form of job satisfaction, work
commitment, employee morale, low absenteeism
and turnover. If the needs of an employee are
fulfilled than it will drives and stimulates him/her
towards given task. In the context of an
organization, an employee is motivated when
his/her personal needs are fulfilled. And for some,
social needs at work place are important. In a
sense, an individual will be motivated only when
there is a compatibility or congruence between his
individual needs to that of organizational goals.
There are scores of studies which proved that there
is a close proximity between need-fulfillment of an
employee to that of organization work
environment. For instance the studies of Seashore,
Downey, Hellriegel and Slocum [10] found a close
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have been satisfied. However, he agrees with the
theorists of need in claiming that there are common
traits in human nature that determine some basic,
minimal and common biological and psychological
conditions of quality of life. According to the study
done
by
Fatihe
Kermansaravi, Ali
Navidian, Shahindokht Navabi Rigi, and Fariba
Yaghoubinia on the relationship between quality of
work life and job satisfaction among faculty
members it has been concluded that the correlation
between job satisfaction and quality of work life in
faculty members, job satisfaction can be improved
through the changing and manipulating the
components of quality of work life and in this way;
the suitable environment for organization
development should be provided.[16]

5. Hamid Zare, Zolfa Haghgooyan, Zahra Karimi
Asl (2012), “Determining and Prioritizing the
Criteria and Scales of Quality of Work Life
(QWF) by AHP Method”, European Journal of
Social Sciences, Vol.27, No.3, pp. 346-359.
6. Taylor James C (1973), “Concepts and Problems
in Studies of the Quality of Working Life”,
Education Resources Information Center,
EDO87887, www.eric.ed.gov
7. Howard C. Carlson, (1983), "A Model of Quality
of Work Life as a Developmental Process",
Education + Training, Vol. 25, Issue. 1, pp.27 –
32.
8. (Baba, VV and Jamal, M (1991) Routinisation of
job context and job content as related to
employees quality of working life: a study of
psychiatric nurses. Journal of organisational
behaviour. 12. 379-386.)
9. K. CHELLADURAI, QUALITY OF WORK
LIFE AND JOB SATISFACTION A Study
with reference to the Faculty Members of
Higher Educational Institutions in Coimbatore
District
10. Downey, H.K., et al. "Congruence between
individual needs, organizational climate, job
satisfaction and performance." Academy of
Management Journal 18 (2000): 149-155.
11. Lawler, E.E III, "Measuring the psychological
quality of working life:The why and how of
it." (1975) In Davis, L.E and A.B Chems, A.B
.The quality of working life. Volume 1:
Problems, prospects and the state of the art..
New York: The Free Press, 1975
12. Sirgy. op. cit.,
13. Greenberger. op.cit.
14. Wubbolding, R.E. Using reality therapy. New
York: Harper & RowPublishers, 1986
15. Nordenfelt, L. Quality oflife, health and
happiness. Avebury: Aldershot,2000
16. Fatihe Kermansaravi, Ali Navidian,
Shahindokht Navabi Rigi, and Fariba
Yaghoubinia, The Relationship Between
Quality of Work Life and Job Satisfaction of
Faculty Members in Zahedan University of
Medical Sciences

Conclusion
Quality of work life and job satisfaction are
interrelated which implies that there exist a positive
relationship between both of them. As discussed
earlier in the article that quality of work life leads
to job satisfaction which states that the motive of
quality of work life is creating of job satisfaction
for personnel and helping to organization for
employee selection and retention. Quality of work
life is one of the most important factors for human
motivating and improving job satisfaction, through
changing and manipulating the components of
quality of work life and in this way; the suitable
environment for organization development should
be provided.
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Abstract
The sleep is normal regular state of rest of an organism. In contrast to walking state, sleep is characterized by a
low level of physiological function, blood pressure, breathing, heart beat and a relatively low response to
external stimuli. The prevalence of insomnia and other sleeping disorder are increasing world wide at an
alarming rate in the developed and developing countries.10% of world population is suffering from this
frightening disease insomnia and approximately 30% of a variety of adult samples drawn from different
countries reported one or more symptoms of insomnia. Scientist curry life style of people. In this study 40
patient of insomnia were selected for this trial from OPD & IPD of University college of Ayurveda, Jodhpur. In
this study in management of Insomnia Mansyadi ghan vati and Takra Amlaki shirodhara were taken. Both drugs
were found effective in reducing the symptoms of insomnia. The plus point observed in case of Ayurvedic
management is absence of any hazardous of modern era includes ultra modernization and urbanization as causes
of insomnia, because of the hurry, worry and effect

Keywords: Anidra, Insomnia, Upstambh, Shirodhara, Pathya.
Trayaupstambha. However only single Stambha or
Upstambha disturbance can be resultant as a
disease.

Introduction
In the modern ‘Stress Age’, Human life is full of
various mental stresses and strains. Struggle for
existence is increasing day by day, giving rise to
increased mental tension. The ultimate result is the
increasing mental ill health and psychosomatic
disease in the civilized world.

=;miLrEHkk bfr&vkgkj% Loiuks czãp;Zfefr]-----------------A
11@35½

¼p-lw-

These Aahara, Nindra and Brahmachrya support
the body for the maintenance of long and healthy
life span.

Ayurveda the science of life primarily devotes to
the care of ‘life’ in order to safeguard ‘Arogya’
both in its physical and mental dimensions. Along
with preservation of health, Ayurveda also intends
to take care of the disease person and to relieve the
illness. Concepts of Ayurveda are based upon
VATA, PITTA and KAPHA and the body is made up
by these three, which called Trayastambh in
Ayurveda. The word Stambha has a general
meaning of a pillar, support. Just like
Trayastambha Ayurveda recommends another
supports for build up the physical, mental and as
well as spiritual health by the nourishment of

As the first Upastambh Ahara has been described
under various principles like Aahar vidhi
visheshayatan, Aahar vidhividhan, Annapanavidhi
and rules of trividha-kukshiys chapter.
Second Upastambha is Nindra or sleep, importance
of sleep is well known in the maintenance of health
and life, when it is used properly.
Third Upstambha is Brahmacharya.
The sleep is normal regular state of rest of an
organism. In contrast to walking state, sleep is
characterized by a low level of physiological
function, blood pressure, breathing, heart beat and
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a relatively low response to external stimuli. The
sleep (Nindra) is mentioned as an Upastambha in
Ayurveda. its importance is not only for better
health but also for long and happy life.

When the person feels afraid, the brain reduces the
availability of the opioid neurotransmitters and also
the neurotransmitters GABA (gamma-aminobutyric
acid). This makes us feel a sense of urgency as well
as anxiety. Then the bran releases dopamine which
gives a feeling of invincibility and also
neurotransmitters called norepinephrine. it is also
adrenaline to be released which makes oxygen and
energy to be sent from the internal organs to the
muscles to assist with the ‘fight or fight’
phenomenon. The norepinephrine causes the
neurotransmitters serotonin (that enables sleep), to
be less available and this is what allow you to stay
awake for extended periods, when under stress. The
reduction of serotonin causes a further reduction in
the opioid neurotransmitters and there he has a
cycle which is known as the stress cycle.

Acharya Charaka mentioned the importance of
sleep (Nindra) as described belowfunzk;ra lq[ka nq%[ka iqf"V% dk’;Z cykcye~ A
o`"krk Dyhork KkueKkua thfora u pAA ¼p-lq- 21@36½
Happiness, misery, nourishment, emaciation,
strength, weakness, sterility, virility, knowledge,
ignorance, life and death, all are dependent on
proper or improper sleep.
In the modern era the sleep disorder are increasing
abundantly. In this sleep disorder insomnia being
faced promptly by people who are not following
the sleep hygiene. The prolonged or abnormal
inability to this sleep is known as insomnia.

According to Ayurveda Purgation, evacuation of
head, emesis, fear, anxiety, anger, smoking,
physical exercise (excessive), blood-letting
(excessive),
fasting,
uncomfortable
bed,
predominance of satva and suppression of tamasthese all checks the unwholesome and excessive
occurrence of sleeplessness. These factor may be
included also as causes of insomnia, like over
work, time, disorders (Vatika), Prakriti (Vatika)
and aggravation of Vata itself. (Cha.Su. 21/55-57).

The prevalence of insomnia and other sleeping
disorder are increasing world wide at an alarming
rate in the developed and developing countries.
Psychological stress, fast growing competition,
globalization of western culture, poor health care
management and lack of consciousness towards the
daily regimen (Dincharya) and seasonal regimen
(Ritucharya) are responsible for it. A general
consensus has developed from population-based
studies that approximately 30% of a variety of
adult samples drawn from different countries report
one or more of the symptoms of insomnia:
difficulty initiating sleep, difficulty maintaining
sleep, waking up too early, and in some cases,
nonrestorative or poor quality of sleep. The surveys
say that 10% of world population is suffering from
this frightening disease insomnia. Scientist of
modern era includes ultra modernization and
urbanization as causes of insomnia, because of the
hurry, worry and curry life style of people.

Acharya Sushruta stated that Nindranasha is
caused by aggravated conditions of the vata and
pitta of our body as aggrieved state of the mind,
wasting of Dhatus and trauma (Physical or Mental)
funzkuk'kks·fuykr~ fiÙkkUeuLrkikr~ {k;knfi AA
lEHkoR;fHk?kkrkPp izR;uhdS% iz”kkE;fr AA ¼lq-“kk-4@41½
In this context there is more pipe lines are
available to find the treatment of insomnia in
Ayurveda . This present study work is the part of
the same. In this study Mansyadi Ghan Vati and
Takra Amalki Shirodhara were taken to treat
insomnia.

Against the common belief, insomnia is not a
disease of only modern era but also hundreds year
ago, in Ayurveda texts insomnia was mentioned as
widely found symptoms of various diseases. Vata,
Pitta and Kapha are involved in insomnia. but the
deviation from the normal level is to be considered
with due important. Vata and Pitta are increased
state, while in case of Kapha, the kshaya is
observed.

Objectives
1.
2.

To study the efficacy of “Mansyadi ghan
vati” in management of Anidra.
To study the efficacy of “Mansyadi ghan
vati”
along
with
“Takra-amalaki
shirodhara”
in the management of
Anidra.

Materials and Methods

Etiology of Insomnia (Anidra)
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GROUP-B –
20 well diagnosed patients of Anidra were be
administered with Mansyadi ghan vati 2 tab twice
for 45 days along with Takra-amalaki shirodhara
for 14 days. Pathya-Apathya was advised as per
Ayurvedic classics followed in both groups.

Sample source: 20 well diagnosed & confirmed
case of Anidra(Insomnia) were be selected
randomly in each group and totally 40 patient were
be selected for this trial from OPD & IPD of
University college of Ayurveda, Jodhpur, on the
basis of symptoms described in Ayurvedic classical
text.

Probable Mode of Action of Drug
Mansyadi Ghan Vati

Sample size: 40 patients suffering from
Anidra(insomnia) fulfilling the diagnostic and
inclusion criteria were selected & divided into two
group Group A & Group B for the study.

Mansyadi Ghan vati contains Jatamansi,
Ashwagandha and Khurasani Ajwain. All the drugs
mainly have Tikta, Katu and kashaya Rasa, KaphaVata Shamak Prabhava and Ushna virya properties
except Jatamansi (which is shita virya). The drug
produces anti aggressive effects (cooling and
calming effective) through vatahara property which
helps in pacification of Raja dosha of mana. has
Nidrakar property which reduces stress level and
may normalize the raja dosha of mana, thus giving
stability to mind. Medhya (promotes the intellect)
& nidrajana (the one which induces sleep) property
of jatamansi & rasayana (Rejuvenation) & balya
(promotes the physical and mental strength)
property of Ashwagandha corrects all Maanas
Vikara (psychiatric diseases). Tridosha shamaka
(subsides the increased bio humors) property of
Jatamansi & Kapha Vaata shamaka (decreases)
property of Ashwagandha corrects all the somatic
ailments. So by the virtue of combined effects of all
the above chemical constituents, Mansyadi Ghan
vati acts as hypnotic, sedative and tranquillizer.

Study design: Comparative clinical study
Selection Criteria: Diagnostic Criteria and grading
as per symptoms :Anidra:
1.

Sound sleep

0

2.

Occasionally disturbed sleep

1

3.

Occasionally disturbed sleep

2

4.

Disturbed sleep 3-4 hours

3

5.

Anidra
night

4

(insomnia)

whole

Inclusion criteria
1] Patients of both sexes between the age group 18
to 60yrs.
2] Patients who already diagnosed as Insomnia
were be selected.
3] Patients willing to sign the consent form for the
clinical trial.

Takra Amalaki Shirodhara
Continuous pouring of tail or kwath on fore head
for a specific period has a tranquillizing effect and
induces sleep. According to modern science
application as ointment may pass through stratum
corneum in to blood vessel and produce desirable
effect by reaching target organs, the continuous
pouring of oil or kwath in relaxed and comfortable
position has an additional effect which can
compare to cradling of mother to a child. This act
as sedative and soothing effect for brain and
produces sleep. Medicated oil or kwath poured on
fore head may be absorbed, producing tranquilizing
effect by reaching the brain cortex.

Exclusive criteria
1] Secondary hypertension.
2] Pregnancy induced hypertension
3]Patients of Drugs like Oral Contraceptive Pills,
steroids.

Interventions:
Results

After the complete examination and investigations,
all the patients were be divided randomly into two
group details as below:
GROUP-A –
20 well diagnosed patients of Anindra were be
administered with Mansyadi ghan vati 2 tab twice a
day with lukewarm water for 45days. (Each tablet
of 500 mg.).

In Group A the mean Score before treatment was
2.0 which lowered down to 1.05 after treatment,
with SD±1.468 giving a relief of 47.5 % which was
statistically significant (P<0.05).
In Group B the mean Score before treatment was
1.75 which lowered down to 0.40 after treatment,
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with SD±1.663 giving a relief of 77.14 % which
was statistically Very significant (P<0.01).
Relief provided by Group B is more than Group A.
The initial response to Ayurvedic therapies in
respective groups was slow, which increased
significantly as the duration of treatment steadily
progressed.
Discussion

2.

On the observation of above results it can be say
that Both drug, Mansyadi ghan vati and TakraAmlaki Shirodhara were found effective in
reducing the symptoms of insomnia. No adverse
effects of the drugs were observed during the study.
It was observed that those patients who followed
the dietary and life style modifications as instructed
they responded very well to the treatment given.
The plus point observed in case of Ayurvedic
management is absence of any hazardous effect,
which is really a great benefit to the patient and is
of vital importance in view of the global
acceptance of Ayurveda.

3.

4.

5.

Conclusion
On the basis of the bservations and results obtained
after completion of the current research project, it
can be concluded that, Mansyadi ghan vati and
Takra-Amlaki Shirodhara may be used in the
management of Anidra (insomnia). The clinical
response in terms of improvement in various
symptoms of Anidra was milder in Mansyadi ghan
vati treated group, moderate in patients of
Mansyadi ghan vati and Takra-Amlaki Shirodhara
group.

6.

7.

Therefore, it can be concluded that, therapy in the
form of administration of Mansyadi ghan vati and
Takra-Amlaki Shirodhara separately or in
combination is a safe and effective in the
management of Anidra (Insomnia ).
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Abstract
Psoriasis is one the most dreadful dermatological condition affecting up to 2.5% of the world’s & approximately
0.8% Indian population. It is a common, chronic and non- infectious skin disease characterized by well-defined
slightly raised, dry erythematous macules with silvery scales and typical extensor distribution affecting any sex
& having incidence at any time throughout the life. Peak incidence period is 3rd&4th decade of life due to which
patients find themselves helpless to do daily routine work. Social embarrassment is a key factor to these patients
due to which they gets frusteted and suicidal tendency developed to large extent. The holistic approach of
Ayurveda management of diseases is key for present scenario. The present study was planned for betterment of
the patients suffering from the psoriasis and to avoid the adverse effects of the drugs used in the modern
medicine. So this study has been planned and executed. Group – A was advised KhadirKarvellakadi yoga with
shodhana therapy, Group – B was advised only Shamana therapy i.e. KhadirKarvellakadi yoga and Group –C
was advised only Shodhana therapy. For local application patients in all Groups were advised to apply
GandirikadiTaila. Results were assessed on the basis of improvement in the objective and subjective symptoms.
The study reveals that the Group A showed better results than the other groups.
Key words: Kitibha, Kustha,shodhana,shaman.

Introduction
Dhatus. Kusthais described since time of Vedasiii.
The psoriasis has a wide range of presentation from
just a single spot to involvement of whole body.
Careful analysis of the nature of disease shows a
close resemblance of symptoms between Psoriasis
&Kitibhakustha.
In the present study both shamana and shodhana
therapy has been taken in account for the
management of kitibhakustha (psoriasis).

Charming personality & good looks are
prerequisite for success in 21st century. Any change
in the skin either good or bad has tremendous
impact on person’s daily life so nowadays “Skin”
has become most valuable organ of body. Skin is
just like a mirror which reflects our emotions &
aspects of normal physiologyi. Psoriasis is one the
most dreadful dermatological condition affecting
up to 2.5% of the world’s & approximately 0.8%
Indian populationii. In Ayurveda all dermatological
conditions are grouped under broad term Kustha
which
again
have
two
divisions
Mahakustha&Kshudrakustha on the basis of their
symptoms, severity & involvement of deeper
effective remedy from Ayurveda
management of aforesaid lacuna.

for

Need of Present Study
In modern medicine prolong use of treatment of
Psoriasis has many side effects. So, it is a great
scope of research to find out safe, potent, cost

the

Design of the Study
The method
adopted in present study is
Randomized, Clinical, Open study.
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3.

Aims and Objectives
Present study was undertaken with following aims
& objectives

** For local application patients in all Groups were
advised to apply GandirikadiTaila.
 Duration of Trial: 2 months.

 Conceptual & clinical study on Psoriasis
according to Ayurveda as well as Modern science
on various scientific parameters.
 Clinical evaluation of role of shodhana
(vamana,
virechana)
&
shaman
KhadirKarvellakadi yoga (hypothetical) along
withGandirikadi Tail for local application on the
psoriatic patches in Management of Psoriasis.

Criteria of Assessment
A. Subjective parameters:
1 PASI Score (Psoriasis area &
Severity Index)
2 Kandu (Itching index)
3 Daha (Burning index)
B. Objective parameters:
1. Routine blood count: Hb%, TLC, DLC.
2. ESR
3. Liver Function test : (SGOT,SGPT)

Materials and Methods
The study was conducted on 30 clinically
diagnosed & confirmed cases of Psoriasis from
OPD & IPD section of associated group of
hospitals of M.M.M Govt. Ayurveda college,
Udaipur.

Statistical Evaluationof Results
Further the effect of the treatment of signs and
symptoms were analyzed statistically by Mean, SD,
and SE, ‘paired Wilcoxon signed rank test ’and‘
unpaired Mann-Whitney test for non-parametric
study.

Criteria of Inclusion
1.
2.
3.

Patients who are willing for trial.
Patients in the age group of 15 – 60 years.
Patients of KitibhaKustha diagnosed by
Ayurvedic classics and psoriasis diagnosed by
Modern classics.

Observations
There was higher incidence rate in 2nd, 3rd& 4th
decade of life. Male and female ratio was 5:1.
Majority of the patients enrolled belonged to urban
areas (60%).Majority of the patients of study were
married (86.66%).Educational status shows higher
ratio of graduates (60%).All the patients enrolled
for the study belonged to various occupations with
maximum percentage of government/ nongovernment servants (33.33%).There was almost
equal distribution as per food habits i.e. 73.33%
vegetarian and 26.66% on mixed diet.Among the
total patients enrolled 56.66% were smokers, 50%
were alcoholic and 43.33% have addiction of
Tobacco chewing.Majority of the patients enrolled
were belonged to upper middle class of society
(40%).Among the total patients 6.66% patients
have positive family history of the disease.Majority
of the patients enrolled for the study were of
vatakaphaprakriti
(60%)
&Tamasikprakruti
(46.67%).Maximum 53.33% patients were of
Madhya kostha.

Criteria of Exclusion
1.
2.
3.

4.

Patients with age below 15 & above 60 yrs.
Pregnant women’s & lactating mothers.
Patients suffering from serious systemic
disorders like Diabetes Mellitus, Cardiac &
Renal Disorders, Malignant disease, Major
liver disorders etc.
Patients
Contraindicated
for
Vaman&Virechana as per classical Ayurvedic
Texts

Randomization of Patients
All the patients fulfilling the criteria of diagnosis
and inclusion were randomly divided into three
groups named as Trial Group A, Trial Group B &
Trial Group C consisting 10 patients each.
1.

2.

Group –C was advised only Shodhana
therapy.

Group
–
A
was
advised
KhadirKarvellakadi yoga with Shodhana
therapy,

Results

Group – B was advised only Shamana
therapy i.e. KhadirKarvellakadi yoga

Table No. 1: Showing effect of Therapy in
Subjective Parameters.
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(Wilcoxon matched paired single ranked test)
Variable

PASI Score

Kandu(Itchin
g Index)
Daha
(Burning
Index)

Group
Gr. A
Gr. B
Gr. C
Gr. A
Gr. B
Gr.C
Gr. A
Gr. B
Gr.C

Mean
BT
19.34
24.14
19.70
2.50
2.60
2.30
1.90
1.20
1.50

AT
8.36
12.10
9.80
0.80
1.10
0.90
0.60
0.60
0.60

MeanDi
ff.
10.98
12.04
9.90
1.70
1.50
1.40
1.30
0.60
0.90

%
Relief
56.77
49.87
50.25
68.0
57.69
60.86
68.42
50.0
60.0

SD±

SE±

p

S

3.80
6.07
3.93
0.48
0.52
0.69
0.67
0.51
0.87

1.20
1.92
1.24
0.15
0.16
0.22
0.21
0.16
0.27

0.002
0.003
0.002
0.002
0.002
0.003
0.003
0.03
0.03

HS
HS
HS
HS
HS
HS
HS
S
S

Table No. 2.1: Showing improvement in Haematological Investigations in Group A.
(Paired t Test)
Variables

BT

AT

Diff

% imp

SD±

SE±

t

P

S

Hb%

13.5

14.6

1.1

8.14

1.28

0.40

2.88

0.01

S

TLC

6800

6910

110

1.61

202.48

64.03

1.71

0.11

NS

Neutrophill

62.90

62.10

0.80

1.27

2.39

0.75

1.05

0.31

NS

Lymphocyte

35.60

35.50

0.10

0.28

0.99

0.31

0.31

0.75

NS

Eosinophill

1.20

1.10

0.10

8.33

0.31

0.10

1.00

0.34

NS

Monocytes

2.0

2.0

0.0

0.0

0.47

0.14

0.00

0.99

NS

Basophill

0.40

0.30

0.10

25

0.56

0.17

0.55

0.59

NS

ESR

34.40

20.50

13.90

40.4

13.78

4.36

3.18

0.01

S

Table No.2.2 Showing improvement in Haematological Investigations in Group B

60

Madhav Research and Review: A Multidisciplinary International Journal / Vol. 4 / Issue I / July – December 2018
ISSN-2455-5851 (online)

(Paired t Test)
Parameter
Hb%
TLC
Neutrophils
Lymphocyte
Eosinophill
Monocytes
Basophill
ESR

BT
12.55
5740
64.20
34.30
1.90
1.60
0.40
31.20

AT
13.01
5720
62.40
33.70
1.70
1.20
0.30
19.40

Diff
0.46
20
1.80
0.60
0.20
0.40
0.10
11.80

% imp
3.66
0.34
2.80
1.74
10.5
25
25
37.8

SD±
1.07
204.40
3.45
1.17
0.78
0.96
0.56
11.04

SE±
0.33
64.63
1.09
0.37
0.24
0.30
0.17
3.49

t
1.35
0.30
1.64
1.61
0.80
1.30
0.55
3.37

p
0.20
0.76
0.13
0.14
0.44
0.22
0.59
0.008

S
NS
NS
NS
NS
NS
NS
NS
HS

Table No. 2.3 Showing improvement in Haematological Investigations in Group C
(Paired t Test)
Parameter
Hb%
TLC
Neutrophils
Lymphocyte
Eosinophill
Monocytes
Basophill
ESR

BT
12.63
6060
65.10
34.90
1.30
1.00
0.70
30.50

AT
13.45
6210
62.10
34.60
1.40
0.90
0.60
19.10

Diff
0.82
150
3.00
0.30
0.10
0.10
0.10
11.40

% imp
6.49
2.47
4.60
0.85
7.69
10.0
14.28
37.3

61

SD±
0.55
184
3.26
0.48
0.31
0.73
0.31
10.71

SE±
0.17
58
1.03
0.15
0.10
0.23
0.10
3.38

t
4.65
2.57
2.90
1.96
1.00
0.42
1.00
3.36

p
0.001
0.02
0.01
0.08
0.34
0.67
0.34
0.008

S
HS
S
S
NS
NS
NS
NS
HS
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Table No. 3.1: Showing Effect of Drug on LFT in Group A:
Variable

BT

AT

Diff

% imp

SD±

SE±

t

P

S

SGOT

27.90

26.0

1.09

3.90

6.0

1.9

1.00

0.34

NS

SGPT

28.90

26.0

2.90

10.03

5.17

1.63

1.77

0.11

NS

S

Table No. 3.2: Showing Effect of Drug on LFT in Group B:
Variable

AT

BT

Diff

% imp

SD±

SE±

t

P

SGOT

29.30

25.40

3.90

13.31

3.51

1.11

3.51

0.006

HS

SGPT

28.50

26.70

1.80

6.31

4.02

1.27

1.41

0.19

NS

Table No. 3.3: Showing Effect of Drug on LFT in Group C:
Variable

BT

AT

Diff

% imp

SD±

SE±

t

P

S

SGOT

25.80

29.90

4.10

15.89

5.21

1.65

2.48

0.03

S

SGPT

26.20

28.70

2.50

9.54

4.14

1.31

1.90

0.08

NS

Overall Assessment of the Treatment
At the end of treatment each patient result were carefully observed to assess the overall effect of therapy.
Assessment was done on the basis of% improvement grading described in methodology. The overall effect of
treatment is as follows
Table No. 4: Showing Effect of overall effect of therapy
Parameter

Group A

Group B

Group C

Complete improvement

1

10%

0

0

0

0

Marked Improvement

1

10%

1

10%

4

40%

Moderate Improvement

7

70%

7

70%

2

20%

Mild Improvement

1

10%

2

20%

4

40%

No Improvement

0

0%

0

0%

0

0%
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Am Acad (Dermatol 1996) 34: 10301034}

Discussion


Probable
Mode
of
action
of
drug:AcharyaCharak mentioned Khadir as
“Agaryadravyaiv” in KusthaRog



Kustha
is
a
Raktapradoshajvikar
mentioned by Acharya charak7. So while
treating it specific consideration of
Raktadhatu is essential. In ayurvedic
classics
KhadirandKarvellakais
well
known
for
its
Raktashodhan&Raktaparasadanv
property.



According to AyurvedaYakrut&Pleeha
(Liver & Spleen) are site of formation of
Raktadhatu. Giloya and karvellaka are
having potent Hepatoprotective action8.
These drugs act on the formation site of
the Raktadhatu& break the basic
pathogenesis of Kustha.



Acacia catechu extract is known to
contain catechinvi which have significant
antioxidant and antimicrobial effects
(NaikGh
et
al.
Phytochemistry,2003;63(1):pp97-104) it
also has hepatoprotective properties.



Stress is main triggering factor of
psoriasis, Giloya and Madhuyasthi is
having potentMedhyaproperty which
relives stress & balances the Central
nervous system. Giloya and
Madhuyasthihas potent Rasayan property
which helps in preventing the multiple
relapse of the disease by strengthening
body’s own immune system.


Thus by these actions we can say that
KhadirKarvellakadi yoga act on the root
cause of the disease & breaks the basic
pathogenesis of KitibhaKustha.

Guduchi and madhuyasthi has potent Anti
inflammatory, Analgesic, Antibacterial,
Immunomodulatory, Antioxidant property.
It plays key role in reducing inflammation
& early prematuration of cells7.



Drug in the formulation except
Madhuyasthi9 has Tikta, KatuKashayaras,
& havingKusthagna, Kundugna Property
Which Pacifys the vitiated Doshasmainly
the Kaphadosha. On the account of having
dominance
of
Tiktakatu
rasa&Ushnaveerya causes digestion of
Ama& clears state of the Mandagni which
is the main causitve factor of Kustha..



Number of studies has shown that
psychological stress is often caused by
psoriasis, and can be a factor in “flares” of
psoriasis. Conversely, psychological stress
can affect the course of the disease as well
as contribute to psychological problems
such as depression, anxiety and unfocused
anger. {Psychodermatology: an update, J

Bitter melon(Karvellaka) extract inhibit
cancer and tumor formation. A novel
phytochemical in Karelavii has clinically
demonstrated the ability to inhibit an
enzyme named guanylatecyclase. This
enzyme is thought to be linked to the
pathogenesis and replication of not only
psoriasis, but leukemia and cancer as well.
Other phytochemicals that have been
documented with cytotoxic activity are a
group of ribosome-inactivating proteins
named alpha and beta momorcharin,
momordin and cucurbitacin B.

Gandirikadi Tail: Patients were advised
for external application of it on the
patches.
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The patches of Psoriasis are dry & Scaly.
TheGandirikadi Tail provides proper
moisture to it resulting in slowing of rapid
turnover of epithelium. As dryness
reduces some sort of soothing analgesic
effect is experienced by the patient.
Commonly itching experienced by the
psoriatic patients is due to excessive
dryness of lesions so local application of
Gandirikadi Tail shows beneficial results
to patients.



Gandirikadi tail contains ArkaKsheer and
SnuhiKsheer which have anti-proliferative
properties that cause inhibition of scaling.



According to Dermal drug delivery system
of modern science skin shows the better
absorption of lipid & lipid soluble
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substances than water soluble molecules.
So according to this theory Gandirikadi
tail shows better penetration in skin with
carrying properties of Drugs added to it.

nature & recurrent relapse it has to
concluded that Kustha (Psoriasis) is still
like a one of Mahagada.


Due to very wide range of clinical
manifestations we have to conclude that
no single disease in Ayurveda can be
exactly co-related as Psoriasis. According
to Symptoms of disease & Concepts of
Ayurveda to some extend we can consider
KitibhaKustha as Psoriasis. As maximum
Patients registered in trial also shows
symptoms of KitibhaKustha so we can
finally conclude that KitibhaKustha can
be taken as Psoriasis.



Observations of current study reveals that
psoriasis has peak incident at 2nd to 4th
decade of life, affecting more males than
female (ratio 5:1), environmental
changes, stress & smoking plays the major
role in development of disease.



Group A showed 56.77% improvement in
PASI score, Group B showed 49.87 % and
Group C showed 50.25% improvement.
So on the bases of statistical analysis we
can
conclude
that
Group
A
(Shodhana&Shamana) is more effective
than other Groups i.e.; Group B
(Shamana) & Group C (Shodhana) and
Group C is comparatively more effective
than Group B.



Group A showed 68% & 68.42%, Group
B showed 57.69% & 50 % and Group c
showed 60.86% & 60% improvement in
Kandu&Daha Symptoms respectively. So
on the bases of statistical analysis we can
conclude
that
Group
A
(Shodhana&shamana) is more effective
than other Groups i.e.; Group B
(Shamana) & Group C (Shodhana) and
Group C is comparatively more effective
than Group B.



Significant increase in Hb% was noted in
Group A & Group C while not significant
in Group B



In all the groups statistically highly
significant results in reduction of ESR.



Shodhana group shows significant
increase in SGOT&SGPT levels as

Panchakarma procedure :
Panchatiktaghrita was selected for the
AbhyantarSnehapan during Vamana&Virechana
Procedures.






It
contains
Vasa,
Nimb,
Patol,
Guduchi&Kantakari. All these drugs have
Tikta
rasa,Kandughna&kusthagna
property.It is specially indicated by
Acharyas for management of Kustha.
Vamana is indicated for kapha
predominant disease &Virechanais carried
out for Pitta&Rakta Vitiated diseases.
Kustha
is
a
RaktapradoshajVikar&KitibhaKusthais
VataKapha predominant type of Kustha.
So Vamana&Virechana ultimately pacify
the basic causative factors (Doshas) &
brings early recovery.
Vamana&Virechanashows a significant
reduction in level ofMalondialdehyde
(MDA)which is a free radical&significant
increase in Super oxide Dismutase
(SOD)&Glutathione reductase (GSH)
which proves potent action of these two
procedures in reducing the oxidative
stress. Vamana&Virechana acts on
microcellular level, eliminates the toxins
(Vitiated doshas) from body & helps in
maintaining normal functioning of body. It
strengthens the immune mechanism and
helps in preventing relapse. It is just a
kind of Biopurification of the body.

Conclusions
Conclusions are like mirrors of the work which has
been done by the researcher. Without finding some
conclusion of work done the scientific study would
not become successful in its aims. After careful
review of the results & Discussions some
conclusions are drawn which are as follows:


Acharyas described Kustha as one of the
Asthamahagadas
even
in
modern
advanced era by its prevalence, chronic
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compare to other counterpart. Though it is
within the normal range.


4. BhavaprakashaNighantu of ShriBhavamishra
commentary
by Chunekar K. C. edited by
PandeyG. S. published by ChaukhambhaBharati
Academy, Varanasi, reprint 2004.
5. BhelaSamhita of AcharyaBhela with Hindi
translation edited by Shukla G.D. pulished
byChaukhambaBharti Academy, Varanasi, Revised
edition 1999.
6.
BhelaSamhita,
Eng.
translation,
Dr.K.H.Krishnamurty
andP.V.Sharma,
ChaukhambaVisvabharti, Varanasi, 1st edition
2000.

The present trial is done on small sample size & is
of short duration so to reach at significant
conclusion study with large sample size & of
longer duration is required.
So it may be concluded that Vaman, Virechana
followed by administration of Khadirkarvellakadi
yoga along with local application of Gandirikadi
tail is effective in management of Psoriasis as it is
safe, cost effective & free from any side effects.

7.
Chakradatta
withPadarthabodhini
Hindi
commentary.
VaidhyaRavidattaShastri,
ChaukhambhaPrakashan.
8. CharakaSamhita, Vidyotini comm. Vol. I & II,
by
Pt.K.N.Shastriand
G.N.Chaturvedi,
ChaukhambaBharti Academy, Varanasi, Revised
edition 1998.
9. CharakaSamhita – CharakaChandrika, Hindi
commentary
6thedition,
ByBrahamaNandTripathi.
10. CharakaSamhita, Eng translation, Vol.I, II &
III, R.K. Sharma and Bhagwandas, Chaukhamba
Sanskrit Series Office, Varanasi, 3rdedition,
1998.
11. CharakaSamhita commentary by Chakrapani,
by
AcharyaYadavjiTrikamji,
ChaukhambhaSanskrita series, Varanasi, 4th
edition.
12. CharakaSamhita with Ayurveda Deepika
commentary,
edited
by Vd.
J.T.Acharya
published
by
ChaukhambhaSurabharatiprakashanaVaranasi,
reprint edition 2004.
13. Database on medicinal plants, Vol. 1-7, central
council for research in Ayurveda and siddha.
14. Dravyagunavigyan: Vol – I & II by Prof.
Sharma P. V, published by ChaukhambhaBharti
Academy, reprint edition 1998, Varanasi.
15.
DravyaGunaVijnana, Eng. Version.Vol.II,
Dr.GyanendraPandey,
ChaukhambaKrishnadas
Academy, Varanasi, Revised edition 2004.
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Ayurvedic Approach
1
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Abstract
Oral submucous fibrosis (OSF) is a premalignant condition and debilitating disease of the oral cavity
characterized by inflammation and progressive fibrosis of the lamina propria and submucosa, which results in
marked rigidity and eventually inability to open the mouth. It is associated with the chewing of areca nut (betel
nut). Oral cancer today is the fifth most common cancer seen in the human body. Oral cancer is major problem
in India and accounts for 50-70% of all cancers diagnosed when compared to 2-3% in UK and USA. Various
medical and surgical treatment modalities have been used in modern science, but results are not satisfactory
owing to recurrence and adverse effects. On analyzing the disease condition with Ayurvedic approach, it seems
to be nearer to Vata-Pitta dominant chronic Sarvasara Mukharoga. Treatment of OSF is difficult, as not many
large, randomized controlled trials have been conducted; rather Ayurvedic management may stop the
progression or reverse the pathogenesis of the disease. The principal actions of Ayurvedic drug therapy include
antifibrotic, anti-inflammatory, Rasayana (antioxygen radical mechanisms), Koshthashuddhi (mild purgation),
Pratisaran, Vrana Shodhana, Ropana, Kavala, Gandusha (gargling) and shaman Therapy with some herbal
formulations. In this review paper we will discuss the dangers of Oral sub mucous fibrosis and its effective
prevention and management by Ayurvedic medicaments.
Keywords : Oral Sub Mucosal Fibrosis, Mucous membrane, Rasayana, Vrana Shodhana, Ropana, Kavala,
Gandusha, Triphala, Mukharoga
premalignant lesions, most often a persistent
leukoplakia or OSF.

Introduction
Oral Sub mucous Fibrosis (OSF) is a precancerous
condition of the oral mucosa. The main causes of
OSF are ingestion of Areca nut and tobacco. Areca
nut consumption with or without tobacco is a social
custom among the poor and rural population in
India. Oral sub mucous fibrosis(OSF) is a disease
due to a chronic, change in fibro-elasticity,
characterized by burning sensation in the oral
cavity, blanching and stiffening of the oral mucosa
and oro-pharynx leading to trismus and inability to
open the mouth. The symptoms and signs depend
on the progression of the lesions and number of
affected sites. It is predominantly seen in Indians
and other Asians.

Oral submucous fibrosis (OSF) is a chronic
debilitating disease of the oral cavity characterized
by inflammation and progressive fibrosis of the
lamina propria and submucosa, that results in
marked rigidity and eventually inability to open the
mouth. It manifests as blanching and stiffness of
the oral mucosa, trismus, burning sensation in the
mouth, intolerance to eating hot and spicy foods,
repeated vesicular eruption and ulceration of the
buccal mucosa, palate and pillars, loss of gustatory
sensation, etc. The condition is remotely linked to
oral cancers, as the disease progresses the jaws
become rigid to the point than the person is unable
to open the mouth, once the original loosely
arranged fibrous tissue is replaced by the ongoing
fibrosis the mobility of the oral tissue is reduced
resulting in loss of flexibility and reduced opening
of the mouth.

OSF has a high morbidity rate because it causes
progressive inability to open the mouth resulting in
eating difficulty and consequent nutritional
deficiencies. It also has a significant mortality rate.
On the basis of cancer registry data, it is estimated
that annually 75,000–80,000 new oral cancer
develop in India, the majority of oral cancers are
unequivocally associated with tobacco-areca nut
chewing habits, and usually preceded by

Habit of betel nut and tobacco chewing, excessive
consumption of chilies and spices, genetic
susceptibility, immune mediated process, smoking,
drinking alcohol coupled with dietary deficiencies
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are thought to be the causative factors of the OSF,
but there is compelling evidence to implicate the
habitual chewing of areca nut with the development
of OSF. Probably involved pathogenesis is
stimulation of fibroblast production, increased
collagen synthesis due to areca nut alkaloids
mainly arecoline along with stabilization of
collagen structure by catechin and tannin contents
of areca nut. The areca nut, which contains
alkaloids, such as arecoline, and other chemicals,
such as catechin and tannin, plays a major role by
stimulating production of collagen fibres and
making them less susceptible to the action of
collagenase. Areca nut has been shown to have a
high copper content, and chewing areca nuts for 5–
30 minutes significantly increases soluble copper
levels in oral fluids. This increased level of soluble
copper supports the hypothesis that copper acts as
an initiating factor in OSF by stimulating
fibrogenesis

Ayurvedic understanding of OSF
Oral sub mucous fibrosis is clinically divided into
three stages Stage 1- Stomatitis
Stage 2- Fibrosis –
a.

Early lesions, blanching of the oral
mucosa.

b.

Older lesions, vertical and circular
palpable fibrous bands in and around the
mouth or lips, resulting in a mottled
marble- like appearance of the buccal
mucosa.

Stage 3- Sequelae of the oral sub mucous fibrosis
a. Leukoplakia
b. Speech & hearing deficits

PATHOGENESIS -

Areca nut chewing

Collection of activated T-lymphocytes

Activated T-lymphocytes

Reduced production of
ontifibrotic cytokines
less collagenase

Macrophages/B-lymphocytes

Increase production of
fibrinogenic cytokines

Mesenchymal

Proliferation of fibroblasts

Increase production of collagen

The basic change is fibroelastoic transformation of
connective tissues in lamina propria associated
with epithelial atrophy, sometimes preceded by
vesicle formation. In later stages, when fibrosis is
marked, there is progressive trismus and difficulty

to protrude the tongue. Leukoplakia and squamous
cell carcinoma may be associated with submucous
fibrosis possibly because of common aetiological
factors involved. It is a premalignant condition and
malignant transformation has been seen in 3-7.5%
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use) of Kashaya Rasa that affects locally
predominantly causing Sthanadushti (local tissue
harm) as well systemically to provoke the Vata
Dosha which is the prime factor in the
pathogenesis
leading
to Rukshata (dryness),
Kharata (hardness), Stambha (stiffness)
and Shushkata (atrophy) in Sthanastha Dhatus
(fibrosis of subepithelial tissue and atrophy of
epithelium of oral cavity). Tamraparna (tobacco Nicotiana tabacum Linn) and lime (alkali) are
having Katu (pungent), Ushna (hot), Tikshna (pene
trating) and Pitta provoking properties. Its
excessive and constant chewing results in Agantu
Vrana (local irritation and injury) causing local
tissue harm while its systemic absorption provoke
the Pitta dosha contributing to the disease
process. Thus analyzing the disease condition, OSF
can
be
considered
as Vata
Pitta dominant Tridoshaja Sarvasara
Mukharoga (chronic disease affecting the whole
oral cavity) and it is obvious that it needs to be
treated at local as well as systemic level.

of case. Histopathology in early case of OSF shows
presence of polymorphonuclear leukocytes,
eosinophils and a few lymphocytes while advanced
case show lymphocytes and plasma cells.
Immunochemistry of inflammatory cells showed
higher population of activated T- lymphocytes
especially the T-helper/inducer lymphocytes but
miner population of B- cells and macrophages. In
later stage significant increase in number of Tlymphocytes, macrophages and high CD4+ to CD8
+ lymphocyte ratio in the subepithelial connective
tissue suggesting that OSF is a celluler immune
response. Small number of B-lymphocyte suggests
miner role of humoral immunity in OSF. In
advanced stages, there was severing fibrosis and
loss of vascularity in the lamina propria and
submucose. The process may extend deeper into
muscle layer also. Activated macrophages and Tlymphocytes produce fibrogenic cytokines which
act on mesenchymal cells to produce fibrosis.
In Ayurveda, as such correlation of OSF is not
found. On looking into the Ayurvedic text, some
scattered description of symptoms related to OSF
such as –
1.
2.

3.
4.
5.
6.
7.
8.

Mukhadaha (burning sensation in mouth).
Tikshna Asaha (Soreness of mouth with
constant burning sensation worsened during
meals particularly of pungent spicy type).
Mukhantargata Vrana (ulceration of the oral
mucosa)
Durudha Vrana (Repeated vesiculer eruption
on the palate and pillars).
Krichchhen Vivrinoti Mukham ( Difficulty to
open the mouth).
Mukhasosha (dryness of mouth),
Arasagyata
or
Virasagyata
(defective
gustatory sensation),
Difficulty to protrude the tongue. In the initial
phase of the disease the mucosea feel leathery
with palpable fibrotic bands. In the advanced
stage the oral mucosa loses its resiliency and
becomes blanched and stiff the disease is
believed to degin in the posterior part of oral
cavity and gradually spread outward.

Ayurvedic Management and Discussion
The management of OSF comprises of nutritional
support
and
anti-oxidants;
physiotherapy;
immunomodulatory drugs such as steroids; intralesional injections of steroids, hyaluronidase,
human placental extracts, etc., either singly or in
combination for early/milder form of disease and
surgical
measures
for
advanced
cases.
Unfortunately, all these medical and surgical
interventions have very limited success, as they are
not free of adverse effects and recurrence is also
there. Ayurveda have some simple remedies in the
form of Triphala, Tulsi, Haldi and Ghritkumari that
are easily available and could be dispensed in Oral
sub mucousfibrosis (OSF).
The treatment of patients with oral sub mucous
fibrosis depends on the severity of symptoms and
degree of clinical involvement. If the disease is
diagnosed at a very early stage, cessation of the
habit (like tobacco or areca nut chewing) is
sufficient, but once, the disease has developed and
goes to the moderate to severe phase, there is
neither regression nor any effective treatment.
Hence the best way to combat OSF is the
prevention is better than its cure or treatment.

Pooga (areca nut - Areca catechu Linn.) is
having Kashaya
Rasa (astringent
taste),
Ruksha (dry), Sheeta(cold)
and Vikasi (causing
looseness of tissues and joints by the diminution
of vital essence) properties. Its excessive and
constant chewing seems to be the Atiyoga (over
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Following are the best ways to minimize the
occurrence of OSF -

times for three to four months helps in clearing the
lesions.

1) Proper Education regarding proper diet
and life style as per Ayurvedic principles.
2) Proper health education, especially in the
rural areas.
3) Campaigning against the detrimental
health effects of Areca nut and betel quid.
4) Maintaining proper oral hygiene. Use
Ayurvedic Herbs for paste and brush.
5) If the disease already occurs then a patient
could manage the disease by simple
Ayurvedic management as described as
follows i) Cessation of habits: Strict ‘NO’ to betel quid and
Areca nut.

v) Tulsi paste: Polyphenol ursolic acid present in
Tulsi can act as powerful antioxidant so this
property can therapeutically utilized in treating
common oral precancerous lesions &conditions.
vi) Patient can make a paste of Tulsi leaves and
turmeric in glycerin and could apply over the
affected region for getting remission.
vii) Rasayan Yoga – Ayurvedic Rasayan drugs are
having immunomodulatory, antioxidant, antiinflammatory, and cancer preventive properties that
may have improved the status of Dhatus (tissues).
Thus, the above Ayurvedic treatment is helpful to
reduce the inflammation and ulceration which
preventing further progress, increases suppleness of
the stiffed oral tissue in terms of improving mouth
movements, these drugs may reverses fibrosis in
some extent and improves overall immunity which
in turns increases the strength of oral sub mucosa to
overcome the disease.

ii) Kosthashuddhi (mild purgation)
and Shiroshuddhi (errhine therapy) - Acharya
Vagbhatta has stated purification of body and head
by Kosthashuddhi and Shiroshuddhi as the first line
of treatment in Mukharogas.
Koshthashuddhi causes Anulomana of Doshas and
prepare the organ for better absorption
while Shiroshuddhi removes
the Srotorodha (obstructions in channels) and
opens the channels for absorption in
supraclavicular region which might have enhanced
the effect of all the used drugs and procedures.

Clinical studies
Various clinical trials are running and some have
accomplished regarding effective and safe
Ayurvedic management of OSF. In A pilot study
on Ayurvedic management of oral submucous
fibrosis
by
Kundan
R.
Patel, Manjusha
Rajagopala, Dharmendrasinh
B.
Vaghela, and Ashok
Shah
at
department
of Shalakya Tantra, IPGT & RA, Gujarat Ayurved
University, Jamnagar. (No. PGT/7-A/Ethics/2011–
12/2087), on 24 patients, conclude that, statistically
highly significant (P < 0.001) results were found in
symptoms such as burning sensation of mouth,
intolerance to spicy food, dryness of mouth, pain
while opening the mouth and clinically marked
improvement was observed in decreased taste.
Furthermore, statistically highly significant
improvement (P < 0.001) was obtained in
blanching of the mucosa, ulceration of the mucosa,
and leathery consistency of the mucosa, but the
result was insignificant in palpable fibrous bands
(P > 0.05) [Table 5]. In objective parameter IID
statistically highly significant improvement was
obtained (P < 0.001). The above study shows that,
out of 22 patients none of the patients was cured,
9.09% showed marked improvement; maximum
72.73% showed moderate improvement and
18.18% of the patients had mild improvement. In a
other recent study by Dr. Anshula Desh Pande et al
over the use of Triphala as a mouth rinse shows
significant reduction in precancerous lesion over a
treatment of 6 to 9 months. Thus, Many other

iii) Kavala (gargling)/Gandusha (holding oil or
decoction in oral cavity) – Kaval and Gandusha are
the local therapies mostly used in Mukharogas.
These therapies are to prevent and reverse the
fibrosis. Herbs like Triphala, Haridra, Pippali,
Madhuyashthi
etc
have
Lekhana (fibrolytic), Shothahara (antiinflammatory), Vranashodhana (wound cleaning),
Vranaropana
(wound
healing)
and Vata
Pitta dominant Tridosha pacifying
effects.
A
mouthwash with Triphala or Haldi has excellent
anti-inflammatory, anti-oxidant property hence it
acts as an effective drug for the treatment of OSF.
Furthermore curcuminin turmeric has fibrinolytic
activity due to inhibition of collagen synthesis.
Turmeric can be used in regular basis as a mouth
rinse and as a dietary supplement for the patient of
OSF.
iv) Applying gel of Ghritakumari: Aloe vera gel or
juice has wound healing properties. The gel of Aloe
vera when applied over the OSF lesion for three
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studies had showed that Ayurvedic medicines
provides much benefits in the symptoms and/or
may inhibits the progression of disease OSF.

(Reprint) Varanasi: Chaukhambha Surbharati
Prakashana; 2010. p. 850.
7. Acharya YT, editor. Sushruta Samhita of
Sushruta, Nidanasthana, Ch. 16, Ver. 65. 3rd ed.
Varanasi: Chaukhambha Surbharati Prakashana;
2010. p. 336.
8. Acharya YT, editor. Charaka Samhita of
Agnivesha, Sutrasthana, Ch. 26, Ver. 119. 3rd ed.
Varanasi: Chaukhambha Surbharati Prakashana;
2011. p. 605.
9. Acharya YT, editor. Sushruta Samhita of
Sushruta, Nidanasthana, Ch. 16, Ver. 65-6. 3rd ed.
Varanasi: Chaukhambha Surbharati Prakashana;
2010. p. 336.
10. Acharya YT, editor. Sushruta Samhita of
Sushruta, Sutrasthana, Ch.21, Ver. 40. 3rd ed.
Varanasi: Chaukhambha Surbharati Prakashana;
2010. p. 107.
11. Acharya YT, editor. Sushruta Samhita of
Sushruta, Chikitsasthana, Ch. 1, Ver. 84,90. 3rd ed.
Varanasi: Chaukhambha Surbharati Prakashana;
2010. p. 404.
12. Aggarwal BB, Prasad S, Reuter S, Kannappan
R, Yadev VR, Park B, et al. Identification of novel
anti-inflammatory agents from ayurvedic medicine
for prevention of chronic diseases: “Reverse
pharmacology”
and
“bedside
to
bench”
approach. Curr
Drug
Targets. 2011;12:1595–
653. [PMC free article] [PubMed]

Conclusion
Rural health is a matter of concern, as the treatment
for any diseases should be cost-effective and
should based on low resource. The inclusion of
Ayurvedic drugs in the management of OSF is an
excellent technique to minimize the health
expenditure and budget, because all the drugs are
easily available and are cheap. Their efficacy is
also established towards scientific community by
the research outputs. The present paper and
previous researches opines that Ayurvedic
treatment protocol ensures the regain of the
normalcy of oral mucosa. It is effective in the
management of OSF without any adverse effect as
well as having sustained relief in follow-up. It can
be considered as a better alternative to the modern
treatment modality in the management of OSF.
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Abstract
Pelvic floor is a group of muscles in the pelvic area which supports the organs in pelvis like a hammock,
including the bladder, uterus, and rectum. Bowel and bladder movements can be controlled by contracting and
relaxing the pelvic floor muscles. Pelvic floor dysfunction refers to a wide range of issues that occur when
muscles of the pelvic floor are weak, tight, or there is an impairment of the sacroiliac joint, lower back, coccyx,
or hip joints. Pelvic floor dysfunction is a network of diseases it includes sexual dysfunction, pelvic organ
prolapse, faceal and urinary incontinence and its types. A total of 200 women were interviewed with a structured
questionnaire by trained physiotherapist. The prevalence of urinary incontinence reported was ( 53%) , pelvic
organ prolapse (6%), sexual dysfunction(41%) at the age of 20-30 years, the prevalence of UI reported was
(58%), POP (14%), SD (28%), at the age of 30-40 years, and the Prevalence of UI reported was (71%), POP
(25%), SD (4%) at the age of 40-50 years. This study confirms that pelvic floor dysfunction is a major problem
in society and seeks treatment for pelvic floor dysfunction.

and hygienic problem for the person who suffers
from it. The prevalence of urinary incontinence
was 41%7. In most of the women, increased intraabdominal pressure such as coughing and lifting
heavy weights can cause urinary incontinence.
Stress incontinence (SI) is loss of urine involuntary
due to poor closure of the bladder with coughing,
sneezing and effort and is a frequent symptom that
is common in the elderly population.4
Anal incontinence is the involuntary loss of rectal
contents whether solid, liquid, or gas. It is often
under-reported because of embarrassment. It is not
uncommon for patients to present with combined
anal and urinary incontinence. 46% of the women
with anal incontinence reported that there is
decreased pelvic floor muscle strength.

Introduction
Pelvic floor is a group of muscles in the
pelvic area which supports the organs in pelvis like
a hammock, including the bladder, uterus, and
rectum1. Bowel and bladder movements can be
controlled by contracting and relaxing the pelvic
floor muscles, Pelvic floor dysfunction refers to a
wide range of issues that occur when muscles of
the pelvic floor are weak, tight, or there is an
impairment of the sacroiliac joint, lower back,
coccyx, or hip joints. Pelvic floor dysfunction is a
network of diseases it includes sexual dysfunction,
pelvic organ prolapse, faceal and urinary
incontinence and its types.2
Pelvic organ prolapse is defined as the structures
descending from the natural position in to vagina
due to over stretching of the pelvic organs.
Prolapse is more common when one gets older,
particularly after the menopause. Being pregnant,
giving birth and overweight can weaken the pelvic
floor muscles. Lifting heavy weights, persistent
coughing and constipation can also leads to pelvic
organ prolapse.
Urinary incontinence is defined as the involuntary
loss of urine3 through the urethra, which is
objectively demonstrated and constitutes a social

Female sexual dysfunction is a complex and poorly
understood condition that affects women. Female
sexual complaints are common; the 1992 National
Health and Social Life Survey showed a prevalence
of 43 percent.6Sexual function has been
reconceptualized as a cyclic (rather than a linear)
process that emphasizes social, psychological,
hormonal, environmental, and biologic factors.
Thus, the present study aims to estimate the
prevalence of Pelvic Floor Dysfunction among
women to evaluate the impact of age, educational
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qualification, occupation, parity and mode of
delivery on pelvic floor dysfunction.

to fitness professional pelvic floor dysfunction
questionnaire questions 1, 3, 4, 5, 6, 7, 8, 10, 14,
16& 20 regarding fecal incontinence. In addition , a
response of yes to fitness professional pelvic floor
dysfunction questionnaire questions 1, 2, 4, 5, 7, 8,
10, 11, 12, 13, 16, 17, 18, 19 & 20regarding pelvic
organ prolapse respectively.

Methodology
This cross sectional study was conducted in two
villages. A total of 200 women were interviewed
with a structured questionnaire by trained
physiotherapist. This study included married
women between 20 and 60 years including
pregnant and postnatal women. Women with recent
fractures, cognitive impairment and neurological
symptoms were excluded from the study.

Results
In total, 200 women were screened for pelvic floor
dysfunction.
The
prevalence
of
urinary
incontinence reported was ( 53%) , pelvic organ
prolapse (6%), sexual dysfunction(41%) at the age
of 20-30 years which is showed in fig 1. The
prevalence of UI reported was (58%), POP (14%),
SD (28%), at the age of 30-40 years showed in fig
2. The Prevalence of UI reported was (71%), POP
(25%), SD (4%) at the age of 40-50 years.

Details of urinary incontinence, fecal incontinence
and pelvic organ prolapse were determined using
the fitness professional pelvic floor dysfunction
questionnaire. Demographic data sheets were used
to collect information such as age, height, weight,
BMI. A response of yes to fitness professional
pelvic floor dysfunction questionnaire questions 1,
2, 6, 9, 10, 11,12, 13, 14, 16, 17, 18, 19 & 20
regarding urinary incontinence. A response of yes

S.NO

Age

Height

Weight

BMI

(Mean)

(Mean)

(Mean)

1.

20 – 30

151.23

57.15

24.92

2.

30 – 40

148.31

58.87

27.57

3.

40 – 50

146.11

52.11

24.43

4.

50 -60

145.72

56.16

26.34

Comparison of Height, Weight, BMI
Comparison of Height, Weight, BMI (20 –30)

(30 – 40)
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PREVALENCE

OF

PELVIC

FLOOR

DYSFUNCTION ACCORDING TO AGE

S.NO

Age

UI

POP

SD

20 - 30

17

2

13

2

30 - 40

21

5

10

3

40 - 50

35

12

2

50 - 60

42

20

0

1

4

Prevalence of Pelvic Floor Dysfunction
According to Age (20- 60)

Comparison of Height, Weight, BMI
(40 – 50)

Figure 1

Comparison of Height, Weight, BMI
(50 – 60)
Figure 2
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Prevalence of Pelvic Organ Prolapse
Figure 3

Graph 2

Prevalence of Sexual Dysfunction
Figure 4

Graph 3
20-30
13

30-40

40-50

50-60

10

2
0
SD

Prevalence of Urinary Incontinence

Discussion

Graph 1

The prevalence of pelvic floor dysfunction
symptoms were assessed among 60 women who
attended the camp. This study include pregnant and
postnatal women but we dint find them in this
study. In our study urinary incontinence was higher
among the women who attained menopause and
nearing to menopause. This suggests that
menopause women have some long lasting effect
on age, height, weight and BMI which may be
important.
In this study, the prevalence of pelvic floor
dysfunction symptoms was assessed among
community women age 20 – 60 years. In our study
stress urinary incontinence prevalence was reported
higher among women who attended menopause.
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This suggests that stress urinary incontinence might
have long lasting effects due to pregnancy, delivery
process and some other factors such as increasing
age or body weight. Conversely, the prevalence of
fecal incontinence and pelvic organ prolapse was
decreased8-13.

6.

Bates P, Bradley WE, Glen E, et al. The
standardization of terminology of
lowerurinary tract function. J Urol. 1979;
121: 551–554.
7. Ilknur Kepenekci, Betul Keskinkilic, Filiz
Akinsu, Petek Cakir, Atilla Halil Elhan, et
al. 2011 Prevalence of pelvic floor
disorders in the female population and the
impact of age, mode of delivery and
parity. Disease of the colon and rectum
54: 85-94.
8. Kumari S, Walia I, Singh A 2000 Selfreported uterine prolapse in a resettlement
colony of north India. J Midwifery
Womens Health 45: 343-350.
9. Sharma JB, Aggarwal S, Singhal S,
Kumar S, Roy KK 2009 Prevalence of
urinary incontinence and other urological
problems
during
pregnancy:
a
questionnaire based study. Arch Gynecol
Obstet 279: 845-851.
10. Reena C, Kekre AN, Kekre N 2007 Occult
stress incontinence in women with pelvic
organ prolapse. Int J Gynaecol Obstet 97:
31-34.
11. Chitra TV, Panicker S 2011 Child birth,
pregnancy and pelvic floor dysfunction. J
Obstet Gynaecol India 61: 635-637.
12. Bodhare TN, Valsangkar S, Bele SD 2010
An epidemiological study of urinary
incontinence and its impact on quality of
life among women aged 35 years and
above in a rural area. Indian J Urol 26:
353-358.

Conclusion
This study confirms that pelvic floor dysfunction is
a major problem in society and is associated with
women ageing and reduced quality of life. The
majority of women nearing to the pre menopause
and menopause stage reported at least one type of
pelvic floor dysfunction. Many women seek
treatment for pelvic floor dysfunction for the
reason being that they assume it to be natural part
of the ageing process. These findings will help in
educational program which can be directed more
towards awareness on pelvic floor dysfunction.
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Abstract
In this paper seven ground water parameters for the villages of various tehsils of Pali District has been studied
and analyzed. An effort has been made to explore the seven parameters of ground water i.e. Alkalinity,
Chloride, Fluoride, Hardness, Nitrate, pH and TDS. Ground water samples are collected in February 2018 and
June 2018 from one town of each tehsil of Pali district. In the next section of this paper analysis of experimental
data has been discussed. In this section the experimental results are compared with previous data collected from
National Rural Drinking Water Programme. Analysis of data shows that the water parameters are too far from
the permissible limit. This paper concludes that Fluoride, Nitrate and TDS are surpassing as far as possible from
the permissible limit. After analysing the data it has been found that the ground water of study area is not
suitable for domestic purpose and even it is not good for irrigation also. and some water treatment is
recommended to save the life of gentry of Pali district. The study area is full of limestone, marble, building
stone and rock. The present experiments will help in the improvement of drinking water quality.
Keyword : Ground water quality, hardness, fluoride, nitrate, pH, TDS.
business, modern, agrarian, and local water
supplies. Urbanization and industrialization has
prompted colossal weight on ground water assets
and has brought about quality weakening of ground
water also.

Introduction
Water is life's issue and network, mother and
medium. There is no life without water. At present
time ground water is being polluted and degraded
quality of ground water. In India groundwater is the
real wellspring of drinking water and more than
94% of the drinking water request is met by
groundwater. Rajasthan is the biggest state in the
nation as far as geographic spread. It has a zone of
342,239 lakh Sq. kms. being biggest condition of
the nation having 10.41 % of the nation's region
and 5.5% of country's populace however has low
water assets i.e. 1% of the nation's assets. The state
has outrageous climatic and topographical
condition and it endures both the issues of amount
and nature of water (Saxena and Saxena 2013). The
nature of water is of upper most significance
contrasted with amount in any water supply
arranging and particularly to drink purposes
immaculateness is similarly imperative. The
synthetic, physical and bacterial attributes of
ground water decide its value for metropolitan,

Study Area
Pali district is situated in the western side of
Aravali hills. It is approximately triangular shape.
The extent of Pali district, in the North it is located
at latitude 26.460335N, longitude 74.237515E, in
the South direction it is located at latitude
24.750149N, longitude 73.150364E. Horizontally it
is situated between latitude 26.267063N, longitude
74.400372E in the Eastern side and latitude
25.8042298N, longitude 72.778926E in the western
side. It has an area of 12,387 sq.km. The average
rainfall of district is 653.4mm .this district is the
only district in Rajasthan which is surrounded by
maximum, 8 districts ( Jalore , Sirohi, Barmer,
Rajsamand, Ajmer, Jodhpur, Nagaur, Udaipur ) .
Population of Pali district 20,38,053 i.e. Pali
district has ten tehsils Sojat, Sumerpur, Rani,
Raipur, Marwar junction, Rohat, Pali, Jaitaran,
Desuri, Bali . In this paper one village from each
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tehsil of Pali district has been selected for the study
of ground water parameters.The villages related to

Table 3: List of problems when water quality
parameter in excess limit (Raychaudhuri,
et al. 2014)

study area are Bilawas, Dholasasan, Busi, Bar,
Dudor, Rohat, Godawas, Bassi, Ana, Beral .

Above
permissible limit
parameter

Methodology
PH

Table 1: Method used for different parameters
(Saxena and Saxena 2013)
Sr.

Parameters

Unit

Method

No.
1
2
3

4
5
6

7

Total
dissolved
solids (TDS)

Employed
pH

-

Total
Alkalinity

mg/l

Total
Hardness (as
CaCO3)
Chloride (as
Cl-)
Nitrate
(as
NO3-)

mg/l

Fluoride
F-)

mg/l

Digital pH meter

mg/l

Total
Dissolved
Solids

Fluoride (F-)

Dental and skeletal fluorosis

Titrimetric method
(with EDTA)

Nitrate (NO3-)

Blue
baby
disease
(methemoglobineamia)

Hardness

Scale
forming,
irritations

Sample data of ground water for 2016 and 2017
have been taken from National Rural Drinking
Water Programme, and samples have been
collected for experiment 2018. Water samples were
collected from the study area. Water bottles of 2.5
liters and 2.0 liters are used for the collection of
samples. The samples were collected from bore
wells and hand pumps in various seasons. Water
quality parameters must not change in the duration
of sample collection and lab test. The concentration
of water should be maintained in that duration. The
containers are cleaned with HCl so that it becomes
free from impurities stick with containers. Then it
is washed with tape water to make it free from
acidic property, and then wash it with distilled
water twice. Fill up the bottle with the sample
leaving only a small air gap at the top of stoppered.
Seal the bottle top with wax. Samples having turbid
or containing suspended particles are separated at
the time of sample collection. All the glassware,
pipettes, and casserole are also first cleaned with
tape water thoroughly and finally with de-ionised
distilled water. The pipettes and burette were rinsed
with solution before final use. After that chemicals
and reagent are used for analysis of analaR-grade.

Digital
Conductivity meter

Sr.N
O.

Paramet
er

Unit

Accepta
ble
Limit

Permissi
ble Limit

1

pH

-

6.5-8.5

No
relaxation

2

Total
Dissolve
d Solids

Mg/l

500

2000

3

Chloride

Mg/l

250

1000

4

Nitrate

Mg/l

45

No
relaxation

Mg/l

200

600

Mg/l

200

600

Mg/l

1

1.5

6
7

Fluoride

skin

Experiment

(BIS 10500-2012)

Total
Alkalinit
y
Total
Hardness

Boiled rice turns yellowish

Titrimetric method
(with HCL)

Table 2: Drinking water quality parameter limits

5

Gastrointestinal irritations,
undesirable taste

Corrosion

Ion
Selective
Electrode

mg/l

Bitter
taste,
corrosion,
affects mucous membrane

Chloride (Cl-)

Titrimetric method
(with AgNO3)
Spectrophotometric
method

mg/l

(as

Alkalinity

Types of problems
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Table 4: Alkalinity table
Parameter Data (mg/l)
Tehsil

Village
2016 (Secondary data)

2017(Secondary data)

2018 (Experiment)

Winter Summer Rainy Average Winter Summer Rainy Average Winter Summer Average
Sojat

Bilawas

610.0

-

-

610.0

640.0

920.0 710.0 756.7

830.0 1060.0

945.0

-

730.0

-

730.0

-

890.0 710.0 800.0

630.0

790.0

710.0

800.0 620.0 700.0

-

1090.0

-

1090.0 880.0

730.0

805.0

910.0

920.0

770.0

-

845.0

650.0

840.0

745.0

-

755.0

780.0

630.0

705.0

890.0 870.0

650.0

910.0

780.0

Sumerpur Dholasasan
Rani

Busi

680.0

Desuri

Ana

-

Bali

Beral

1060.0 760.0 790.0 870.0

750.0

760.0

Jaitaran

Bassi

680.0

-

680.0 680.0

850.0

-

Pali

Godawas

-

-

850.0 850.0

-

1320.0

-

1320.0 730.0

820.0

775.0

Rohat
Marwar
Jn.

Rohat

810.0

-

-

810.0

-

850.0

-

850.0

660.0

625.0

1150.0

-

-

1150.0

-

1180.0

-

1180.0 850.0 1140.0

995.0

Raipur

Bar

-

700.0

-

700.0

650.0

-

-

650.0

960.0

Dudor

910.0

-

801.0

Average

911.7

Average

590.0

900.0 1020.0
Average

804.5

Table 5: Chloride Table
Parameter Limit (mg/l)
Tehsil

Village

2016(Secondary data)

2017(Secondary data)

2018(Experiment)

Winter Summer Rainy Average Winter Summer Rainy Average Winter Summer Average
Sojat

Bilawas

Sumerpur Dholasasan

1370.0

-

-

1370.0

-

1880.0

-

1880.0 1700.0 1470.0 1585.0

-

1900.0

-

1900.0

-

3820.0

-

3820.0 2200.0 1940.0 2070.0

Rani

Busi

1480.0

-

-

1480.0 1440.0 2190.0

-

1815.0 2020.0 2270.0 2145.0

Desuri

Ana

-

1440.0

-

1440.0 1110.0

-

-

1110.0 1730.0 1920.0 1825.0

Bali

Beral

1420.0

-

-

1420.0 1080.0

-

-

1080.0 1180.0 1320.0 1250.0

Jaitaran

Bassi

1850.0

-

1520.0 1685.0

-

-

Pali

Godawas

-

-

2300.0 2300.0

-

2310.0

-

2310.0 1630.0 2900.0 2265.0

Rohat
Rohat
Marwar
Jn.
Dudor

2220.0

-

-

2220.0 2240.0 2130.0

-

2185.0 1250.0 1040.0 1145.0

1420.0

-

-

1420.0

1550.0

-

1550.0 1080.0 1520.0 1300.0

Raipur

1600.0

-

-

1600.0 2620.0

-

-

2620.0 1280.0 1670.0 1475.0

Average

Bar

1683.5

-

Average
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Table 6: Fluoride Table
Parameter Limit (mg/l)
Tehsil

Village

2016(Secondary data)

2017(Secondary data)

2018(Experiment)

Winter Summer Rainy Average Winter Summer Rainy Average Winter Summer Average
-

-

3.60

-

1.90

1.70

1.80

3.10

10.80

6.95

Sumerpur Dholasasan 1.90
20.00
Rani
Busi

2.60

-

2.25

-

1.70

-

1.70

2.52

7.14

4.83

8.90

3.00

10.63

-

2.80

2.70

2.75

1.45

2.36

1.91

Sojat

Bilawas

3.60

Desuri

Ana

4.40

2.10

-

3.25

3.17

4.60

3.70

3.82

3.30

5.30

4.30

Bali

Beral

2.10

3.60

3.60

3.10

-

6.40

-

6.40

1.75

2.00

1.88

Jaitaran

Bassi

2.20

1.80

7.20

3.73

3.80

-

-

3.80

1.71

15.70

8.71

Pali

Godawas

-

-

4.40

4.40

-

1.70

-

1.70

6.00

4.84

5.42

Rohat
Marwar
Jn.

Rohat

4.80

4.38

-

4.59

2.00

7.90

4.40

4.77

2.10

8.11

5.11

3.00

-

-

3.00

-

5.40

-

5.40

2.58

5.78

4.18

Raipur

Bar

2.30

-

-

2.30

2.40

-

-

2.40

1.68

1.96

1.82

Dudor

4.09

Average

3.45

Average

4.51

Average

Table 7: Hardness Table
Parameter Data (mg/l)
Tehsil

Village

2016(Secondary data)

2017(Secondary data)

2018(Experiment)

Winter Summer Rainy Average Winter Summer Rainy Average Winter Summer Average
Sojat

Bilawas

Sumerpur Dholasasan

-

740.0 790.0 765.0

-

1350.0

-

1350.0 820.0 1270.0 1045.0

-

850.0

-

850.0

-

3350.0

-

3350.0 680.0 1750.0 1215.0

-

Rani

Busi

1360.0

-

-

1360.0

960.0

-

960.0 1190.0 1780.0 1485.0

Desuri

Ana

-

950.0

-

950.0 1140.0 1000.0

-

1070.0 720.0 1020.0

870.0

Bali

Beral

890.0

-

-

890.0 1150.0 650.0

-

900.0

710.0 1280.0

995.0

Jaitaran Bassi

1030.0

-

900.0 1870.0 1385.0

Pali

1500.0

-

-

1500.0

Rohat
Rohat
Marwar
Jn.
Dudor

700.0

-

710.0

Raipur

1440.0

Average

Godawas

Bar

700.0 865.0

850.0

-

-

850.0

-

2680.0

-

2680.0 2150.0 910.0

1530.0

-

700.0 1910.0 1590.0

-

1750.0 680.0 1160.0

920.0

-

-

710.0

-

830.0

805.0

765.0

-

-

1440.0

-

-

1003.0

Average
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780.0

710.0

820.0

3530.0 3530.0 1700.0 1550.0 1625.0
1724.5

Average

1183.5
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Table 8: Nitrate Table
Parameter Data (mg/l)
Tehsil

Village

2016(Secondary data)

2017(Secondary data)

2018(Experiment)

Winter Summer Rainy Average Winter Summer Rainy Average Winter Summer Average
Sojat

Bilawas

Sumerpur Dholasasan

120.0

-

-

120.0

-

72.0

-

72.0

240.0

675.0

457.5

-

75.0

-

75.0

-

88.0

-

88.0

157.0

210.0

183.5

Rani

Busi

192.0

62.0

47.0

100.3

-

449.0

-

449.0

79.0

128.0

103.5

Desuri

Ana

142.0

58.0

-

100.0

356.0

708.0

-

532.0

228.0

421.0

324.5

Bali

Beral

302.0

72.0

58.0

144.0

191.0

148.0

-

169.5

59.0

72.0

65.5

-

56.0

-

56.0

461.0

-

-

461.0

138.0

99.0

118.5

132.0

-

-

132.0

-

1388.0

-

1388.0 680.0

570.0

625.0

Rohat
Rohat
Marwar
Jn.
Dudor

379.0

-

-

379.0

398.0

880.0

-

639.0

175.0

250.0

212.5

361.0

-

-

361.0

-

209.0

-

209.0

112.0

186.0

149.0

Raipur

620.0

-

-

620.0

-

-

721.0

721.0

78.0

95.0

86.5

Jaitaran Bassi
Pali

Godawas

Bar

208.73

Average

472.85

Average

Average 232.6

Table 9: pH Table
Parameter Data
Tehsil

Village

2016(Secondary data)

2017(Secondary data)

2018(Experiment)

Winter Summer Rainy Average Winter Summer Rainy Average Winter Summer Average
-

-

8.9

6.0

-

-

6.0

8.4

8.6

8.5

Sumerpur Dholasasan 8.7
8.8
Rani
Busi

9.2

-

9.0

-

8.9

8.8

8.9

8.3

8.7

8.5

-

-

8.8

-

8.6

-

8.6

8.2

8.7

8.5

Sojat

Bilawas

8.9

Desuri

Ana

8.6

8.9

8.6

8.7

8.7

-

-

8.7

6.3

6.0

6.2

Bali

Beral

8.6

8.7

-

8.7

6.3

8.8

-

7.6

6.4

7.8

7.1

Jaitaran Bassi

8.6

8.8

8.9

8.8

8.6

8.7

-

8.7

8.5

8.8

8.7

Pali

10.9

-

8.9

9.9

-

8.8

-

8.8

8.6

8.8

8.7

-

-

8.8

8.8

-

8.7

-

8.7

8.4

8.8

8.6

-

-

9.0

9.0

-

8.6

6.3

7.5

8.6

8.8

8.7

9.0

-

-

9.0

6.3

-

-

6.3

8.8

9.0

8.9

Godawas

Rohat
Rohat
Marwar
Jn.
Dudor
Raipur
Average

Bar

8.95

Average

80
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8.23
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Table 10:

TDS Table
Parameter Data (mg/l)

Tehsil

Village

2016(Secondary data)

2017(Secondary data)

2018(Experiment)

Winter Summer Rainy Average Winter Summer Rainy Average Winter Summer Average
Sojat

Bilawas

Sumerpur Dholasasan

3670.0

-

-

3670.0

-

4490.0

-

4490.0 3470.0 3620.0 3545.0

-

4800.0

-

4800.0

-

3340.0

-

3340.0 3180.0 3410.0 3295.0

2520.0 3570.0

-

2420.0

-

2420.0 3750.0 2280.0 3015.0

Rani

Busi

4620.0

-

Desuri

Ana

-

4050.0

-

4050.0 3720.0 3160.0

-

3440.0 2850.0 4260.0 3555.0

Bali

Beral

4620.0

-

-

4620.0 3120.0 2700.0

-

2910.0 2630.0 3460.0 3045.0

Jaitaran Bassi

4780.0

-

4180.0 4480.0 2250.0

-

-

2250.0 2980.0 3670.0 3325.0

-

-

5280.0 5280.0

-

4810.0

-

4810.0 3390.0 4290.0 3840.0

Rohat
Rohat
Marwar
Jn.
Dudor

5480.0

-

-

5480.0

-

3520.0

-

3520.0 2750.0 3020.0 2885.0

4270.0

-

-

4270.0

-

4720.0

-

4720.0 2940.0 4090.0 3515.0

Raipur

3500.0

-

-

3500.0

-

3610.0

-

3610.0 2840.0 3690.0 3265.0

Pali

Average

Godawas

Bar

4372.0

Average
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Results And Discussion

According to comparative study of alkalinity
for 2016, 2017 and 2018 It has been found that
there is drastic increase of 34% in average
alkalinity of 2018 year as compared to
permissible limit. But there is increase of 52%
in average alkalinity of 2017 year and increase
of 33% in average alkalinity of 2016 year as
compared to permissible limit. There is
decrease in alkalinity of 2018 year as
compared to 2017 year but increase as
compared to 2016 year averagely.

Fig. 2: Chloride Graph comparing average values
of each village for different years

According to comparative study of Fluoride
for 2016, 2017 and 2018 .It has been found
that there is drastic increase of 200% in
average Fluoride of 2018 year as compared to
Permissible limit. But there is increase of
130% in average Fluoride of 2017 year and
increase of 172% in average Fluoride of 2016
year as compared to Permissible limit. There is
increase in Fluoride of 2018 year as compared
to 2017 and 2016 year averagely.

Fig. 1: Alkalinity Graph comparing average values
of each village for different years

According to comparative study of Chloride
for 2016, 2017 and 2018 .It has been found
that there is drastic increase of 78.2% in
average Chloride of 2018 year as compared to
Permissible limit. But there is increase of
93.9% in average Chloride of 2017 year and
increase of 68.3% in average Chloride of 2016
year as compared to Permissible limit. There is
decrease in Chloride of 2018 year as compared
to 2017 year but increase as compared to 2016
year averagely.

Fig. 3: Fluoride Graph comparing average values
of each village for different years

According to comparative study of Hardness
for 2016, 2017 and 2018. It has been found
that there is drastic increase of 97% in average
Hardness of 2018 year as compared to
Permissible limit. But there is increase of
187% in average Hardness of 2017 year and
increase of 67% in average Hardness of 2016
year as compared to Permissible limit. There is
decrease in Hardness of 2018 year as c
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ompared to 2017 year but increase as
compared to 2016 year averagely.

compared to 2017 year but decrease as
compared to 2016 year averagely.

Fig. 4: Hardness Graph comparing average values
of each village for different years

Fig. 6: pH Graph comparing average values of
each village for different years

According to comparative study of Nitrate for
2016, 2017 and 2018. It has been found that
there is drastic increase of 416% in average
Nitrate of 2018 year as compared to
Permissible limit. But there is increase of
950% in average Nitrate of 2017 year and
increase of 363% in average Nitrate of 2016
year as compared to Permissible limit. there is
decrease in Nitrate of 2018 year as compared
to 2017 year but increase as compared to 2016
year averagely.

According to comparative study of TDS for
2016, 2017 and 2018. It has been found that
there is drastic increase of 66.4% in average
TDS of 2018 year as compared to permissible
limit. But there is increase of 77.5% in average
TDS of 2017 year and increase of 118.6% in
average TDS of 2016 year as compared to
permissible limit. There is decrease in TDS in
2018 year as compared to 2017 and 2016 year
averagely.

Fig. 5: Nitrate Graph comparing average values of
each village for different years

Fig. 7: TDS Graph comparing average values of
each village for different years

According to comparative study of pH for
2016, 2017 and 2018. It has been found that
pH falls in Permissible limit in 2018, 2017
year. There is increase in pH in 2018 year as

In
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ater part of the alkalinity is caused because of
carbonates and bicarbonates. Hardness is the
property of water which averts foam
arrangement with cleanser and expands the
boiling point of water. The hardness of water
principally relies on the measure of calcium or
magnesium salt or both. It is an imperative
basis for deciding the ease of use of water for
residential, drinking and numerous mechanical
supplies.

outcomes and experiments of water tests, it is
likewise prescribed to utilize water simply
after boiling or by Reverse Osmosis to prevent
adverse effect. Chloride and Fluoride in Bassi
town, Nitrate and TDS in Godawas town is
expanding greatly and should be controlled.
As all parameters are above permissible limit,
exceptional consideration is to be taken.
In future this study can be used in water
treatment at large scale in the Pali district to
save people from various diseases.

In presence of high concentration of nitrate
drinking water is toxic. Due to higher
concentration (over 100 mg/L) of nitrate in
water, infants, less than six months old, have
been suffering from methamoglobinemia or
blue baby disease. The expanded nitrate level
in the groundwater tests might be because of
the utilization of substantial amount of
nitrogenous manures like urea, NPK and cows
shed alongside metropolitan waste. Fluoride is
imperative in human body for the
improvement of bones. The required level of
fluoride is 1.0 to 1.5 mg/L. Higher grouping of
fluoride in groundwater seems to make dental,
skeletal and non-skeletal fluorosis. Abundance
fluoride may prompt tooth rot and kidney
sickness. Total dissolved solid is a vital
parameter for drinking water and water to be
utilized for different purposes past as far as
possible, it confers a particular taste to water
and decrease its potability.
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Abstract
Higher education institutions can serve as powerful means to increase the awareness, knowledge, skills, values,
and attitude to create a more sustainable future. With a target date of 2030, these institutions have increased
people's capacities to transform their visions for society into reality for achieving this goal. They must play a
strong role in good quality education, research, policies, curriculum's, information exchange and lifelong
learning have the unique freedom to develop new ideas, teacher training, learning, and practice, as well as
contribute to the creation of new knowledge. It is required to develop innovative solutions to the world’s
greatest problems of environmental issues and achieve ‘sustainable development (SD).' Education is critical for
promoting SD. Here we approach ‘education for sustainable development (ESD)'
“The development that meet the need of the present without compromising the requirement of future
generations to meet their own needs”. Education is the primary agent of transformation towards SD; we present
a case study, whose results have confirmed the validity of this methodology.
Keywords: Sustainable Development, Education Methodology, Control System, Research
Process

on Development

Introduction
industry, and human activities in a region and in a
nation. “By 2030 this is the moral responsibilities
of all learners to acquire the knowledge and skill,
to develop such a strong sustainable system. For
human rights, gender parity, promotion of a culture
of peace and non-violence, global citizenship,
corruption, forests, climate change, agriculture,
Environmental and natural resources security.
“Human being gives their contribution to
sustainable development”.

Nowadays,
environmental problems have a
significant impact on people due to the result of
human activity, for example, global warming, Air
Pollution, Global Climate Change, Water Pollution,
and Inadequate Sanitation, Nuclear Power, Ground
Pollution and Hazardous Waste, Oceans, Food, are
major environmental problems that threaten the
planet. The destruction of ecosystems, It is the
ultimate challenge of the 21st century to solve
these problems and achieve ‘sustainable
development (SD)'. A higher education system
gives the opportunities to improve health;
responsibilities towards targeted policies and
technological innovation mitigate the consequences
of climate change and “the knowledge, skills,
attitudes, and values necessary to shape a
sustainable future.”

Control
system
development

for

sustainable

“In higher education, there is now increasing
interest and debate in education for leadership for
sustainability” through these activities we can solve
the environmental or social problems. Activities
performed by an individual person, a society, an

Figure 1: Sustainable Development

Educational
methodology
sustainable development
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environments and developments, friends of earth
international, UN: world summit for social
development.
Solving issues, problems, and conflicts: We have
ability to contribute to the solving of issues,
problems and conflicts at the local, national and
global level by overcoming excessive at selfinterest that how societies make decisions and take
action. How government agency, business
organization, non-governmental Sector, civil
society and researchers will work together.

Figure 2: Educational Methodology for
Sustainable Development
The ultimate goal of ESD is economic growth of
sustainable future through various key terms like
Taxation, productivity and competitiveness,
globalization, inclusive growth, the economics of
fourth industrial revolution etc. as we know the
sustainable development is embedded at the heart
of education and learning.
For the awareness of SD United Nations Institute
for Training and Research (UNITAR) are
organizing the SDGs Learning, Training &
Practice at large scale where a series of capacity
building and knowledge workshops, complex
developments and formal learning processes,
knowledge, skills, attitudes, values and types of
behavior, outcome of learning and research, are
conducted on regular basis for “2030, Agenda for
Sustainable Development”. However we have
become standard in many countries, including
competencies, skills, themes/topics, teaching and
learning methods as well as performance
monitoring and assessment. Depict in Fig. 3

Figure 4: Development Process
Thinking critically: Develop strategic guidelines
to Fight against poverty and inequality and
Manage natural resources sustainable and
equitable, Built legitimacy for state institutions by
providing security and functioning systems of law
and justice, Create inclusive economic growth and
employment, and provide a minimum of public
services, Build capacity and fight against
corruption,

Figure 3: Goal & Factors of ESD

Dealing with systems: monitoring and evaluating
progress at local, national and global levels of
acting and to assess the effect of human
interventions.

Acquiring knowledge: First of all we collect the
data and information from various source
organization that works on solution of issues
related to sustainable development, like the Centre
for International Sustainable Development Law ,
Women's Health and Education Center (WHEC),
World Family Organization and UNAPMIF ,World
Federation of Engineering Organizations (WFEO)
and Worldwide Fund for nature, world resource
institute, water environment federation, women

Facing the future: If we continuously harm the
environmental resources and if we do not save.
Then we will definitely face many problems.
Pressure on resources increases because of
population inversion growth. As we know with
climate change comes increases in temperatures,
hurricanes, droughts, fires, and displacement.
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Through the Industrial Revolution increased the
number of carbon emissions in the atmosphere. as
we know the number of greenhouse gases released
into the atmosphere, Low impact foods are better
for the environment. We can save energy by
reducing the amount of energy used in a house
daily by unplugging and turning off lights,
electronics, and other appliances when not in use.
We deal with uncertainty and changes as shown in
below Fig.5

Case study: We produced programs of SD on
the basis of the educational methodology and put
them into practice. We can reduce global warming
by reducing waste, choosing reusable products,
recycling half of your household waste, use of Use
Less Heat and Air Conditioning, Changing a Light
Bulb, reduce your carbon footprint, using energyEfficient Products, use Less Hot Water, Save
electricity and reduce global warming by turning
off lights when you leave a room, plantation of
trees and Share information about recycling and
energy conservation with all human beings.

Figure: 5 Consumption of Electricity
Thinking and acting inclusively with Planning
and Executing Actions:
We have ability to cooperate with people regardless
of their gender, religion, ethnic and social origin.
We work together and contribute to integration and
appreciate in diversity. At the final stage in the
ESD for the stable use of energy at home by
heating and cooling processes, learners are
expected to actually improve their household
energy usage. Therefore, it is significant for
learners to make their own action plans for
improving their household energy usage and carry
these plans into execution by using energy saving
appliances at home. ‘Planning and executing
actions’ We can save the energy by use of solar
water heaters, use inverters avoid generators, use
the gas stove for cooking, Unplug all electrical
appliances when they are not being used, use
energy-efficient LED’s. So the youth of today are
prepared to bring about their bright and sustainable
future.

Figure 7: Reduce Global Warming
This sustainable system shows that in order to deal
with ‘global warming' and the ‘depletion of fossil
fuels', ‘energy' is identified as an environmental
issue of human activities relating to learners, and
the ‘stable use of energy' is to save the
environments. Like minimizing our carbon
footprint and reducing disposable waste.
Incidentally, the ‘stable use of energy' means
renewable energy such as solar energy. The
majority of our energy usage that depends on fossil
fuels, namely oil, coal and natural gas which causes
global warming and the depletion of fossil fuels. So
the harmful influences such as a rise in sea levels
and abnormal weather. On the other hand the
depletion of fossil fuels can cause social disorder
due to the tight supply-demand situation for
energy. Understanding and realizing the harmful
effects of using fossil fuels
Experiments on Energy Saving and Utilizing
Solar Energy:
We often adopt experiments on energy saving and
utilizing solar energy, which help participants
realize the value of using environment-friendly
technology. In Fig.8 participants are lighting a light
bulb, fluorescent light and light-emitting diode
(LED) light, using hand-cranked generators. This
experiment can clearly show that a fluorescent light

Figure 6: Fundamental Stability Development
Process
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is much superior to a light bulb in energy efficiency
and the energy efficiency of a LED light exceeds
still more than that of a fluorescent light.

show that education practices have increased the
learners' capacity and their motivation to improve
their energy usage, which has confirmed the
validity of that methodology. Accordingly, in order
to mitigate global warming and the depletion of
fossil fuels, the methods in the case study are
expected to be widely used at education interfaces.
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Abstract
Green computing is the term used to indicate efficient use of resources based on computing, so it is known as
green information technology (Green IT). Green computing emphasizes on the operation of computer and its
peripherals devices in order to minimize the carbon dioxide. Green commuting not only meant for
accomplishment of our task bust also making our environment healthy. It will cut the overall cost of the
system. So green computing is responsible for our environment and eco-friendly source of energy also. Green
computing is the best policy for all the users who are directly or indirectly related with computers. This paper
presents a study with an example to learn more about the future of green computing. This research paper
highlights a new perspective to think in the direction that technology does not only mean to accomplish our
tasks but also make sure that our technology is not harming the environment around us.
Keywords: Green Computing, E-waste, Current Trends, Energy Saving methods

Introduction
Green computing is concerned with the
environmentally responsible design, manufacture,
operation and disposal of information system
related products. Green IT consists of new
electronic product and services with optimum
efficiency of computing system and also save
energy. It was introduced in 1992 at the U.S.
When the environmental protection agency(EPA)
was launched the Energy Star Program.
Government regulations are promoting Vendors to
think green, go green, behave green, act green, do
green, use green. The main aim of Green
computing is to minimize the use of hazardous
materials and reduce improper use of power
consumption, maximize energy efficiency of the
product’s
lifetime.
Information
and
Communication Technologies (ICT) industry
generates about
2% of the total global CO2 emissions, which is
equal to the aviation industry as given by [3].
According to reports from the German Federal
Environment Office, devices consume around 17
billion (kWh) in a year in standby mode.
The CO2 dissipated from ‘sleeping’ devices = 1/7th
the CO2 emitted by an automobile. So most of the
IT companies has realized that moving towards
green computing.

Figure 2. Reasons of Green Cloud computing
What is Green Computing?
It refers to the study and practice of using the
computing
resources
effectively
and
in
environmental friendly manner while maintaining
all the computing performance. It starts from
design to manufacturing by using the equipment
efficiently and effectively with minimum or no
impact on the environment.
Generally, Green computing includes:
a.

b.
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Green Design- Design energy efficient and
environment friendly components, computers,
servers and cooling equipment's.
Green Manufacturing-The discovery or
development of electronic components,
computers and other sub systems that
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c.

d.

eliminates the use of hazardous material in
manufacturing.
Green Use-Using the resources in such a way
that it reduces the use of energy consumption
and other information systems as well as
using them in an environment friendly
manner.
Green Disposal-Recycling old computers,
unwanted computers, other electronic
equipment and e-waste in such a way that it
has no or minimal impact on the environment.

Recent implementations of Green
Computing
Blackle : Blackle is a search engine that is powered

by Google Custom Search. Blackle’s website is
mainly black in color, which actually saves energy
over other colors. It is a miniscule saving, but
together with other people using it, ‘Black Google
Would Save 750 Megawatt-hours a Year. An
average CRT uses about 20 watt of power when
idle. If your monitor is off for just 15 minutes more
per day, you could save 7.3kilowatt hour.”

Benefits
This technology is beneficial for following thing-

The Asus Eee PC and other ultraportables: The Asus

Eee PC is one example of an ultraportable. The
"ultra-portable" class of PC is characterized by a
small size, fairly low power CPU, compact screen,
low cost and innovations such as using flash
memory for storage rather than hard drives. These
factors combine to enable them to run more
efficiently and use less power than a standard
laptop. It's weighs less than a kilogram, has built-in
wi-fi.[2]It also works on other operating system as
well as on linux.

1. It will reduce E-waste (discarded, surplus,

broken electronic devices). Because dumping of
computer components leads to air pollution and
airborne toxins. In U.S. alone, 500 million
obsolete electronic equipment's. Computers and
130 million cell phones are thrown out every
year.
2. Green computing helps to minimize the energy

by educating the consumers on
efficient ways to keep power usage low level.

Sunray thin client :Customer interest
is
increased in a thin desktop client, as electricity
prices climb up, according to Subodh Bapat, vice
president and chief engineer in the Eco
Responsibility office at Sun Micro systems. Thin
desktop like the Sun Ray consume far less
electricity than conventional desktops. A Sun Ray
desktop consumes 4 to 8 watts of power, because
most of the heavy computation is performed by a
server.[1] In the United States, desktops need to
consume 50 watts or less in idle mode to qualify
for new stringent Energy Star certification. Sun
says Sunrays are particularly well suitable for costsensitive environments such as call centers,
education, health care, service providers, and
finance. Sunrays PCs have more powerful
processors as well as hard drives, some time thin
clients don't have. Thus, traditional PCs always
consume a substantially larger amount of power.

3. Green computing will raise public environmental
awareness.
4. It will reducing impacts on environment and
human health and also it reduce harmful effects
of computing resources.

5. It will reduce energy consumption of
computing resource during important
operation.

Fit-PC: Fit-PCs that are extremely small in size
and compact and have more features than any
other PC in their category. It is designed to fit
easily everywhere. Fit-PC draws only 5 Watts. It
consumes less electricity than any other normal PC.
It is made of an embedded grade motherboard in a
die-cast aluminum shell. Fit-PC computers are
among the most energy efficient in their category.

Figure 3. Performance of Green Cloud
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So you can leave fit-PC to work 24/7 because
energy saving may significantly reduce TCO (total
cost of ownership). It is totally noiseless, it is
enough fit to run Windows XP or Linux.

11 Use only necessary operating system version
upgrade which requires a hardware upgrade.

Zonbu Computer: The Zonbu is latest and very
effective PC. The Zonbu devour consume only
33% of the electricity of a normal light bulb. The
gadget runs the Linux working framework utilizing
a1.2 gigahertz processor and 512 meg of RAM. It
likewise contains no moving parts, and even
contain a fan. You can get one for as meager as
US$99, however it requires you to agree to a twoyear membership.

13 Use greener Google Browsing - Greener Firefox
Surfing, Being green with Yahoo!, Blackle.com.
Blackle.com saves energy because the screen is
predominantly black.

12 Use a small hand set device such as Android
phone in place of a desktop or laptop.

14 Reduce paper consumption so do not print
unless necessary.
15 Buy hardware from manufacturers that have a
hardware recycling scheme, and recycle your old
computer equipment rather than sending it to
landfill.

Actions to be taken for Green Computing
1 Use sleep mode when away from a computer for
extended period of time. Otherwise we can use
the power options settings in PC’s Control
Panel. It enables PC’s to go to stand-by mode
and turn off the monitor when the PC is idle for
a few minutes.

Conclusion
Efforts of Governments and Non-Government
Organizations are also appreciable. Green IT is a
vital topic today and will continue to be serious
issue for several years to come.
Generally
Customers haven’t cared about environment impact
when purchasing computers. They are interested
only about speed and price. So all user’s must
develop a positive attitude towards environment
and health issues. The main goal of green
computing is to upgrade the valuable material
content, and safely dispose of and remove
hazardous materials.
Future work in Green Computing will also rely on
research work in academics since this is an
emerging discipline and there is much more need to
be done. There is need for more research in this
discipline especially within academic sector.
Devices use less and less power while renewable
energy gets more and more portable and effective.
The greenest computer will possibly contain the
entire feature to save energy and protect our
environment and health.

2 Use flat-screen or LCD (Liquid crystal display)
monitors, instead of cathode ray tube (CRT)
monitors. Because flat-screen or LCD monitors
will consume less energy as compare to CRT
monitor.
3 Buy energy efficient notebook computers,
instead of desktop computers.
4 Switch off your computer and
other
equipment's after the completion of work or put
it in stand-by mode if you are not doing any
work on computer. You can allow the power
saving techniques for your computer system and
do not use screen saver.
5 Use hardware and software with the Energy Star
Label. Because Energy Star is a seal of
approval by the Energy Star organization of
the government.
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Abstract
Cloud computing has dominant role all over the modern world, It is not only changes the way of
obtaining computing resources (such as computers, infrastructures, data storage, and application
services), but also changes the way of managing and delivering computing services, technologies, and
solutions. Cloud computing leads an opportunity in offering testing as a service (TaaS) for SaaS and
clouds. Meanwhile, it causes new issues, challenges and needs in software testing, particularly in
testing clouds and cloud-based applications. This paper provides a comprehensive tutorial on cloud
testing and cloud-based application testing. It answers the common questions raised by engineers and
managers, and provides clear concepts, discusses the special objectives, features, requirements, and
needs in cloud testing. It offers a clear comparative view between web-based software testing and
cloud-based application testing. In addition, it examines the major issues, challenges, and needs in
testing cloud-based software applications. Furthermore, it also summarizes and compares different
commercial products and solutions supporting cloud testing as services.

Keywords: cloud computing, cloud- based software testing, testing cloud services, performance
testing and evaluation, and scalability testing
A major impact is known as Testing as a
Service (TaaS) in Clouds. TaaS cloud
infrastructures is considered as a new business
and service model, in which a provider
undertakes software testing activities of a
given application system in a cloud
infrastructure for customers as a service based
on their demands. Although there are many
published
papers
discussing
cloud
architectures, technologies, and models,
design, and management, cloud testing and
TaaS are still new subjects in software testing
community. Hence, test engineers and quality
assurance managers encountered many issues
and challenges in testing modern clouds and
cloud-based applications. The rest of this paper
is structured as follows. The next section
discusses cloud testing concepts, including
definitions, objectives, motivation and
benefits,
testing
forms,
types,
and
environments as well as activities. Section 3 is
devoted to the discussion about what is new in
cloud testing. It focuses on the new
requirements, features, and differences
between cloud testing and conventional
software testing. Section 4 examines the

Introduction
Cloud computing fetches magnificent attention
recently as it changes the way computation and
services to customers, For example, it changes
the way of providing and managing computing
resources, such as CPUs, databases, and
storage systems. Today, leading players, such
as Amazon, Google, IBM, Microsoft, and
Salesforce.com offer their cloud infrastructure
for services. In 2010, Garner estimated that
“the cloud service market will reach $150.1
billion in 2013”. Similarly, Merrill Lynch also
predicted that “cloud computing market will
reach $160 billion in 2011”. A recent study of
Market Research Media forecasts that U.S.
government spending on cloud computing is
entering an explosive growth phase at about
40% CAGR over the next six years.
Expenditure will pass $7 billion by 2015.
Merrill Lynch estimates that within the next
five years, the annual global market for cloud
computing will surge to $95 billion. Cloud
computing not only brings new business
opportunities, but also causes some major
impacts on software testing and maintenance.
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primary issues, challenges and needs in cloud
testing. Section 5 reviews the existing
emergent technologies, solutions, and tools in
software cloud testing. Section 6 reviews the
published papers in cloud testing and cloudbased software testing. Finally, the conclusion
remarks are given in Section 7.

Innovative
Testing

Scenario

of

activities on a cloud-based environment and
infrastructure by leveraging cloud technologies
and solutions. It has four major objectives. To
assure the quality of cloud-based applications
deployed in a cloud, including their functional
services, business processes, and system
performance as well as scalability based on a
set of application-based system requirements
in a cloud. To validate software as a service
(SaaS) in a cloud environment, including
software performance, scalability, security and
measurement based on certain economic scales
and pre-defined SLAs. To check the provided
automatic cloud-based functional services, for
example auto-provisioned functions. To test
cloud compatibility and inter-operation
capability between SaaS and applications in a
cloud infrastructure, for example, checking the
APIs of SaaS and their cloud connectivity to
others.

Cloud

Direction from to [1], cloud computing
Manages a cost-effective and flexible means
through which scalable computing power and
diverse services (computer hardware and
software resources, networks and computing
infrastructures), diverse application services,
business processes to personal intelligence and
collaboration are delivered as services to largescale global users whenever and wherever they
need. Cloud computing is the next stage of the
Internet evolution. A typical cloud must have
several distinct properties: elasticity and
scalability,
multi-tenancy,
self-managed
function
capabilities,
service
billing
and metering functions, connectivity interfaces
and technologies. In addition, a cloud supports
large scale user accesses at distributed
locations over the Internet, offers on-demand
application services at anytime, and provides
both virtual and/or physical appliances for
customers. There are three types of clouds: a)
private clouds, which are internal clouds based
on a private network behind a firewall; b)
public clouds, which are the clouds with public
accessible services over the Internet; and c)
hybrid clouds, which are made of different
types of clouds, including public and private
clouds.

Proposed Issues and Challenges in
Cloud Testing
There are a number of issues and challenges in
testing clouds and cloud-based software. Here
we discuss them from the following four areas.
On-demand test environment construction
How to set up a testing environment
systematically (or automatically) for ondemand testing services in a cloud? Although
the current cloud technologies support
automatic provision of required computing
resources for each SaaS (or application) in a
cloud, there are no supporting solutions to
assist engineers to set up a required test
environment in a cloud using a cost-effective
way. It is necessary to provide an on-demand
test environment for TaaS customers. To do
this, TaaS vendors need to provide a
systematic solution to establish a required test
environment based on the user’s selection. In
addition, engineers also found that there is a
lack of cost-effective solutions for them to
easily leverage their cloud-based applications
(or SaaS) in a cloud with the existing test tools
because most of them are not cloud-enabled.

What is Cloud Testing.
Cloud testing is the sort out an answer to the
less-than-realistic performance test that
originates within the infrastructure of one of
our clients. Whenever we use cloud testing, we
take advantage of hardware and bandwidth that
more closely mimics our observed, real world
conditions. Essentially, we execute the test in
cloud-based infrastructure and bandwidth.” (R
V Ramanan, President – Global Delivery and
Chief
Software
Architect,
Hexaware
Technologies) In short, cloud-based software
testing refers to testing and measurement

Scalability and performance testing
Although many published papers discuss
system performance testing and scalability
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evaluation in the past two decades, most of
them address issues and solutions in
conventional distributed software or webbased software systems. According to our
recent literature survey on this subject, most
existing papers focus on scalability evaluation
metrics and frameworks for parallel and
distributed systems [19][20][21]

Hence, in contrast to the simplified model presented in Section 2, which focuses on a single
test case, our model takes all potential test
cases of a project into consideration.
Henceforth, it optimizes the investment in
automated testing in a given project context by
maximizing the benefit of testing rather than
by minimizing the costs of testing.[7]

Testing security and measurement in clouds
Security testing has becoming a hot research
subject with many open questions in current
software testing community. Since security
becomes a major concern inside clouds and
security services become a necessary part in
modern SaaS and cloud technology, engineers
must deal the issues and challenges in security
validation and quality assurance for SaaS and
clouds.

Regression
challenges

testing

issues

Fixed Budget
First of all, the restriction of a fixed budget has
to be introduced to our model. This restriction
corresponds to the production possibilities
frontier described in the previous section. R1:
na * Va + nm * Dm ≤ B na := number of
automated test cases nm := number of manual
test executions Va := expenditure for test
automation Dm := expenditure for a manual
test execution B := fixed

and

budget Note that this restriction does not
include any fixed expenditures (e.g., test case
design and preparation) manual testing.
Furthermore, with the intention of keeping the
model simple, we assume that the effort for
running an automated test case is zero or
negligibly low for the present. This and other
influence factors (e.g., the effort for
maintaining and adapting automated tests) will
be discussed in the
next section. This
simplification, however, reveals an important
difference between automated and manual
testing. While in automated testing the costs
are mainly influenced by the number of test
cases (na), manual testing costs are determined
by the number of test executions (nm). Thus, in
manual testing, it does not make a difference
whether we execute the same test twice or
whether we run two different tests. This is
consistent with manual testing in practice –
each manual test execution usually runs a
variation of the same test case [6]

Supporting on-demand software validation in
clouds must address the regression testing
issues and challenges caused by software
changes and bug-fixing. However, most
existing research in software regression testing
pays most attention to re-test a specific
software version in apre-configured test
environment. The multi-tenancy feature of
clouds may cause the difficulty to apply the
exsiting research work in cloud testing,
specially for on-demand software regression
testing service whenever software changes. In
addition, we also lack of dynamic software
validation methods and solutions to address the
dynamic features of SaaS and clouds, for
example
automatic
provisioned/deprovisionedfeatures.

A Cost Model Based Analysis
Building on the example from the previous
section, we propose an alternative cost model
drawing from linear optimization. The model
uses the concept of opportunity cost to balance
automated and manual testing. The opportunity
cost incurred in automating a test case is
estimated on basis of the lost benefit of not
being able to run alternative manual test cases.

Figure 1: Automated based Cloud testing
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infrastructure. This paper provides a
comprehensive review and tutorial on cloud
testing by discussing the related concepts,
issues,
and
challenges.
The
major
contributions of this paper include its
insightful discussion about

Maximizing the Benefit
Third, to maximize the overall benefit yielded
by testing, the following target function has to
be added to the model. T: Ra(na) + Rm(nm) �
max Maximizing the target function ensures
that the combination of automated and manual
testing will result in an optimal point on the
production possibilities frontier defined by
restriction R1. Thus, it makes sure the
available budget is entirely and optimally
utilized.

cloud testing in terms of its special
requirements, benefits, and features as well as
the comparison with conventional testing.
Moreover, cloud testing opportunities, current
major players, and existing research work are
reviewed. The Conclusion of this research and
review paper is analyze to the manual testing
drawback in software testing rather more
benefits of automated software testing tools.
The enlightened of this modern approaches
leads to the new Methodologies of software
test automation. The destination of software
testing is considered to succeed when an error
is detached. Effective Conclusions are given
below. Software testing is an art. Most of the
testing methods and practices are not very
different from 20 years ago. In the current era
there are many tools and techniques available
to use. Good testing also requires a tester's
creativity, experience and intuition, together
with proper techniques. Testing is more than
just debugging. Testing is not only used to
locate defects and correct them. It is also used
in validation, verification process, and
reliability measurement. Although manual
testing is not expensive but is no more
effective rather automated testing because
automation is a good way to cut down cost and
time. Testing efficiency and effectiveness is
the criteria for coverage-based testing
techniques.

Real Example
To illustrate our approach we extend the
example used in Section 3. For this example
the restriction R1 is defined
as follows. R1: na * 1 + nm * 0.25 ≤ 75 To
estimate benefit of automated testing based on
the risk exposure of the tested object, we refer
to the findings published by Boehm and Basili
[5]: “Studies from different environments over
many years have shown, with amazing
consistency, that between 60 and 90 percent of
the defects arise from 20 percent of the
modules, with a median of about 80 percent.
With equal consis- tency, nearly all defects
cluster in about half the modules produced.”
Accordingly we categorize and prioritize the
test cases into 20 percent highly beneficial, 30
percent medium beneficial, and 50 percent low
beneficial and model following alternative
restrictions to be used in alternative scenarios.
R2.1: na ≥ 20 R2.2: na ≥ 50 To estimate the
benefit of manual testing.
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Abstract
Big Data has retrieved a lot of attentiveness from the academic world and the IT industry. In the digital and
computing world, in order is produced and collected at a rate that rapidly exceeds the boundary range.
Currently, over 2 billion people worldwide are connected to the Internet, and over 5 billion individuals own
mobile phones. By 2020, 50 billion devices are expected to be connected to the Internet. At this point, predicted
data production will be 44 times greater than that in 2009. As information is transferred and shared at light
speed on optic fiber and wireless networks, the volume of data and the speed of market growth increase.,
analysis, and security. Cloud computing has startup novel approaches and opportunities for testing departments.
New technology and social connectivity trends are creating a perfect storm of opportunity, enabling cloud to
transform internal operations, Customer relationships and industry value chains.
To ensure high quality of cloud applications under development, developer must perform testing to examine the
quality and accuracy whatever they design. Business users are drawn to cloud’s simplified, self- service
experience and new service capabilities. In this research paper, we address a testing environmental architecture
with valuable key benefits, to perform execution of test cases and used testing methodologies to enhance quality
of cloud applications.
Keywords: Big data, Data analytics, Data management system. Big data-as-a-service, Analytics-as-a-service,
Business intelligence Lease, storage Cloud computing, Cost-benefit analysis model.
investigations in many fields of knowledge, such as
science, engineering or management. Unlike webbased big data, location data is an essential
component of mobile big data, which are harnessed
to optimize and personalize mobile services.
Hence, an era where data storage and computing
become utilities that are ubiquitously available is
now introduced. Furthermore, algorithms have
been developed to connect datasets and enable
more sophisticated analysis. Since innovations in
data architecture are on our doorstep, the ‘big data’
paradigm refers to very large and complex data sets
(i.e., petabytes and exabytes of data) that traditional
data processing systems are inadequate to capture,
store and analyze, seeking to glean intelligence
from data and translate it into competitive
advantage. As a result, big data needs more
computing power and storage provided by cloud
computing platforms. In this context, cloud

Introduction
The Internet saturation continuously increases, as
more and more people browse the Web, use email
and social network applications to converse with
each other or access wireless multimedia services,
such as mobile TV. Moreover, several demanding
mobile network services are now available, which
require increased data rates for specific operations,
such as device storage synchronization to cloud
computing servers or high resolution video. The
access to such a global information and
communication infrastructure along with the
advances in digital sensors and storage have
created very large amounts of data, such as
Internet, sensor, streaming or mobile device data.
Additionally, data analysis is the basis for
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providers, such as IBM, Google, Amazon and
Microsoft, provide network-accessible storage
priced by the gigabyte-month and computing
cycles priced by the CPU-hour.

Fig. 1 A
architecture

conceptual

big

data

warehouse

Information increases rapidly at a rate of 10x every
five years [6]. From 1986 to 2007, the international
capacities for technological data storage,
computation, processing, and communication were
tracked through 60 analogues and digital
technologies in 2007, the capacity for storage in
general-purpose computers was 2.9 × 1020 bytes
(optimally
compressed)
and
that
for
communication was 2.0 × 1021 bytes. These
computers could also accommodate 6.4 × 1018
instructions per second. However, the computing
size of general-purpose computers increases
annually at a rate of 58%. In computational
sciences, Big Data is a critical issue that requires
serious attention. Thus far, the essential landscapes
of Big Data have not been unified. Furthermore,
Big Data cannot be processed using existing
technologies and methods. Therefore the
generation of incalculable data by the fields of
science, business, and society is a global problem.
With respect to data analytics, for instance,
procedures and standard tools have not been
designed to search and analyze large datasets. As a
result, organizations encounter early challenges in
creating, managing, and manipulating large
datasets. Systems of data replication have also
displayed some security weaknesses with respect to
the generation of multiple copies, data governance,
and policy. These policies define the data that are
stored, analyzed, and accessed. This groups the
critical issues in Big Data into three categories
based on the commonality of the challenge.

Big Data: Background and Architecture

IBM data scientists fight that the key size of big
data are the “4Vs”: volume, velocity, variety and
veracity. As large and small enterprises constantly
attempt to design new products to deal with big
data, the open source platforms, such as Hadoop,
give the opportunity to load, store and query a
massive scale of data and execute advanced big
data analytics in parallel across a distributed
cluster. Batch-processing models, such as Map
Reduce, enable the data management, mixture and
processing from numerous sources. Many big data
solutions in the market exploit external information
from a range of sources (e.g., social networks) for
modeling and sentiment analysis, such as the IBM
Social Media Analytics Software as a Service
solution. Cloud providers have already begun to
establish new data centers for hosting social
networking, business, media content or scientific
applications and services. In this direction, the
selection of the data warehouse technology
depends on several factors, such as the volume of
data, the speed with which the data is needed or the
kind of analysis to be performed. Conceptual big
data warehouse architecture is presented. Another
significant challenge is the delivery of big data
capabilities through the cloud. The adoption of big
data-as-a-service (BDaaS) business models enables
the effective storage and management of very large
data sets and data processing from an outside
provider, as well as the exploitation of a full range
of analytics capabilities (i.e., data and predictive
analytics or business intelligence are provided as
service-based applications in the cloud).

A. Volume of Big Data. The volume of Big Data
is classically large. However, it does not require a
certain amount of petabytes. The increase in the
volume of various data records is naturally
managed by purchasing additional online storage;
however, the relative value of each data point
decreases in proportion to aspects such as age,
type, quantity, and richness.
B. Rapid Growth of Data.
The data type that increases most rapidly is
shapeless data. This data type is characterized by
“human information” such as high-definition
videos, movies, photos, scientific simulations,
financial transactions, phone records, genomic
datasets, seismic images, geospatial maps, e-mail,
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tweets, Face book data, call-center conversations,
mobile phone calls, website clicks, documents,
sensor data, telemetry, medical records and images,
climatology and weather records, log files, and
text. According to Computer World, unstructured
information may account for more than 70% to
80%of all data in organizations. These data, which
mostly originate from social media, constitute 80%
of the data worldwide and account for 90% of Big
Data. Currently, 84% of IT managers process
unstructured data, and this percentage is expected
to drop by 44% in the near future. Most shapeless
data are not modeled, are random, and are difficult
to analyze. For many organizations, appropriate
strategies must be developed to manage such data.
Table 1 describes the rapid production of data in
various organizations further. According to
Industrial Development Corporation (IDC) and
EMC Corporation, the amount of data

A. Management Tools.
With the evolution of computing technology,
immense volumes can be managed without
requiring supercomputers and high cost. Many
tools and techniques are available for data
management, including Google Big Table, Simple
DB, Not Only SQL (NoSQL), Data Stream
Management System (DSMS), MemcacheDB, and
Voldemort. However, companies must develop
special tools and technologies that can store,
access, and analyze large amounts of data in nearreal time because Big Data differs from the
traditional data and cannot be stored in a single
machine. Furthermore, Big Data lacks the structure
of traditional data.
B. Hadoop.
Hadoop is printed in Java and is a top-level Apache
project that started in 2006. It emphasizes
discovery from the perspective of scalability and
analysis to realize near-impossible feats. Doug
Cutting developed Hadoop as a collection of opensource projects on which the Google Map Reduce
programming environment could be applied in a
distributed system. Presently, it is used on large
amounts Hadoop is composed of HBase, HCatalog,
Pig, Hive, Oozie, Zookeeper, and Kafka; however,
the most common components and well-known
paradigms are Hadoop Distributed File System
(HDFS) and Map Reduce for Big Data.

C. Development Rate of Hard Disk Drives
(HDDs).
The demand for digital storage is highly elastic. It
cannot be completely met and is controlled only by
budgets and management capability and capacity.
Goda et al. (2002) and discuss the history of
storage devices, starting with magnetic tapes and
disks
and
optical,
solid-state,
and
electromechanical devices. Prior to the digital
revolution, information was predominantly stored
in analogue videotapes according to the available
bits. As of 2007, however, most data are stored in
HDDs (52%), followed by optical storage (28%)
and digital tapes (roughly 11%). Paper-based
storage has dwindled 0.33% in 1986 to 0.007% in
2007, although its capacity has steadily increased
(from 8.7 optimally compressed PB to 19.4
optimally compressed PB). Figure 2 depicts the
rapid development of HDDs worldwide.

C. HDFS.
This paradigm is applied when the amount of data
is too much for a single machine. HDFS is more
complex than other file systems given the
complexities and uncertainties of networks. Cluster
contains two types of nodes. The first node is a
name-node that acts as a master node. The second
node type is a data node that acts as slave node.
This type of node comes in multiples.

Big Data Managementt
The architecture of Big Data must be synchronized
with the support infrastructure of the organization.
To date, all of the data used by organizations are
stagnant. Data is increasingly sourced from various
fields that are disorganized and messy, such as
information from machines or sensors and large
sources of public and private data. Previously, most
companies were unable to either capture or store
these data, and available tools could not manage
the data in a reasonable amount of time.

D.HBase.
HBase is a supervision system that is open-source,
versioned, and distributed based on the Big Table
of Google. This system is column- rather than rowbased, which accelerates the performance of
operations over similar values across large data
sets. For example, read and write operations
involve all rows but only a small subset of all
columns.
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E. ZooKeeper.

Hadoop

Component Functions

ZooKeeper maintains, configures, and names large
amounts of data. It also provides distributed
synchronization and group services. This instance
enables distributed processes to manage and
contribute to one another through a name space of
data registers (-nodes) that is shared and
hierarchical, such as a file system.

1) HDFS

Storage and replication

2) MapReduce

Distributed processing
and fault tolerance

3) HBASE
4) HCatalog
5) Pig

F. HCatalog.

6) Hive

HCatalog manages HDFS. It stores metadata and
generates tables for large amounts of data.
HCatalog depends on Hive metastore and
integrates it with

7) Oozie
8) ZooKeeper
9) Kafka

other services, including MapReduce and Pig,
using a common data model. With this data model,
HCatalog can also expand to HBase. HCatalog
simplifies user communication using HDFS data
and is a source of data sharing between tools and
execution platforms.

10) Mahout

Fast read/write access
Metadata
Scripting
SQL
Workflow and scheduling
Coordination
Messaging and data
integration
Machine learning

G. Hive.

Table 1: Hoodoo components and their
functionalities

Hive structures warehouses in HDFS and other
input sources, such as Amazon S3. Hive is a sub
platform in the Hadoop ecosystem and produces its
own query language (HiveQL). This language is
compiled by MapReduce and enables user-defined
functions (UDFs).

Cloud Computing
Cloud computing has become a new computing
paradigm where the cloud could provide both
virtualized hardware and software resources that
hosted remotely and provide a use-on-demand
service model. Cloud computing offered an ability
to access shared resources and common
infrastructure, which provide services on demand
over the network to perform operations that meet
changing business needs. etc. To serve a quality
product, testing is the last solution to any kind of
problem we would face in future from customer
site. Cloud testing is a form of software testing
wherein testing is done through using resources
over cloud applications under the cloud
infrastructure. This is where cloud testing has
emerged as a fresh approach to testing where cloud

H. Mahout.
Mahout is a library for machine-learning and data
mining. It is divided into four main groups:
collective filtering, categorization, clustering, and
mining of parallel frequent patterns. The Mahout
library belongs to the subset that can be executed in
a distributed mode and can be executed by
MapReduce.

I. Chukwa.
Currently, Chukwa is a framework for data
collection and analysis that is related to
MapReduce and HDFS. This framework is
currently progressing from its development stage.
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computing environments are leveraged to simulate
real world with application’s performance,
consistency , speed, security and functionality.

Forms of Cloud- based Software Testing
There are four different forms of cloud-based
application or software testing. Each focus on
different objectives:
A. Testing a SaaS in a cloud
It reassures the quality of a SaaS in a cloud based
on it functional and non-functional service
requirements.
B. Testing of a cloud
It validates the quality of a cloud from an external
view based on the provided cloud specified
capabilities and service features.

Fig 2. Infrastructure Capacity /Cost.

Various Testings to be Performed Over
Cloud Applications
Cloud testing is often seen as only performance or
load tests, however, as discussed earlier it covers
many other types of testing. Cloud computing itself
is often referred to as Software as a Service (SaaS)
and utility computing. In regard to test execution,
the software offered as a service may be a
transaction generator and the cloud provider's
infrastructure software.

C. Testing inside a cloud:
It checks the quality of a cloud from an internal
view based on the internal
infrastructures of a cloud and specified cloud
proficiencies. Only cloud vendors can implement
this type of testing since they have accesses to
internal infrastructures and connections between its
internal SaaS and automatic proficiencies, security,
management and monitor.

There are various testing methods to be performed;
we are here using basic and general testing
approaches:

Conclusion
Since networking is ubiquitous and vast amounts of
data are now available, big data is envisioned to be
the tool for productivity growth, innovation and
consumer surplus. Huge opportunities related to
advanced big data analytics and business
intelligence are at the forefront of research,
focusing on the investigation of innovative
business-centric methodologies that can transform
various sectors and 34 G. computing,

application
ation
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Abstract
In this paper, we present the introduction and significance of spectral signature and recognition of skin from
hyperspectral face imagery for Face Recognition (FR). In the acquisition step, hyperspectral cameras are used to
capture multispectral or hyperspectral images of faces for skin recognition. The developed signature may either
be stored in a database for forthcoming testing or be used for purposes of identification. The spectral properties
of human tissue are approximately invariant to face orientation and expression which allows hyperspectral
discriminants to be used for recognition over a large range of poses and expressions.
Keywords: Hyperspectral, Spectral, Face Recognition
combination of factors: active development of
algorithms, the availability of a large databases of
facial images, and a method for evaluating the
performance of face recognition algorithms [4].

Introduction
Biometrics is the technical term for body
measurements and calculations. It refers to metrics
related to human characteristics. Biometrics
authentication is used in computer science as a
form of identification and access control [1].
Examples include, but are not limited to
fingerprint, palm veins, face recognition, DNA,
palm print, hand geometry, iris recognition,
retina and odour. Behavioral characteristics are
related to the pattern of behavior of a person,
including but not limited to typing rhythm,
gait, and voice. Among the various biometric
identification methods, Face Recognition (FR) is
one of the most flexible, working even when the
subject is unaware of being scanned [2].

FR is a biometric approach that employs automated
methods to verify or recognize the identity of a
living person based on his/her physiological
characteristics [5]. In general, a biometric
identification system makes use of either
physiological characteristics or behaviour patterns
to identify a person. Because of human inherent
protectiveness of his/her eyes, some people are
reluctant to use eye identification systems. FR has
the benefit of being a passive, non-intrusive system
to verify personal identity in a “natural” and
friendly way [6].
The application of face recognition technique can
be categorized into two main parts: law
enforcement
application
and
commercial
application. Face recognition technology is
primarily used in law enforcement applications,
especially Mug shot albums and video surveillance
[7]. The commercial applications range from static
matching of photographs on credit cards, ATM
cards, passports, driver’s licenses, and photo ID to
real-time matching with still images or video image
sequences for access control. Each application
describe diverse restraints in terms of handling.

Face Recognition
FR is a significant research problem covering many
fields and disciplines. This because FR, in
additional to having frequent practical applications
such as bankcard identification, access control,
Mug shots searching, security monitoring, and
surveillance system, is a fundamental human
behaviour that is essential for effective
communications and interactions among people
[3]. Progress has advanced to the point that FR
systems are being established in real-world
settings. The rapid development of FR is due to a
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EM spectrum as acquired by digital cameras.
Calibrating spectral signatures under specific
illumination are collected in order to apply an
empirical correction to airborne or satellite imagery
digital images [13]. Spectral Curves for different
facial attributes are shown with Figure 1[14].

Hyperspectral Face Imaging
Hyperspectral facial data presents creative
information, taken with Hyperspectral camera, as
compared to the traditional camera and images.
This facial spectral dataset is a rich source of
information extraction and analysis over traditional
single band data with constant wavelength of
Electromagnetic Spectrum (EMS) [8]. A
hyperspectral image is a data cube with two spatial
dimensions and one spectral dimension. It is
captured by a hyperspectral camera which operates
in multiple narrow bands and densely samples the
radiance information in both space and wavelength,
producing a radiance spectra at every pixel [9].
Although the high dimensionality of hyperspectral
data is a desirable feature for separating the
different identities, at the same time it poses new
challenges such as interband misalignments and
low signal-to-noise ratio (SNR) in certain spectral
bands [10].

Figure 1. Spectral Curves for different Face
Attributes [14]

Implication of skin spectral curves in
face recognition

Importance of Hyperspectral Imaging in FR
Using Hyperspectral Images for FR is reasonable
by two principal reasons: Narrow spectral bands
display more relevant facial information compared
to orthodox broadband color and black and white
images [11]. Certainly, we obtain a unique spectral
signature of the facial tissue. Such information can
be employed to improve the accuracy of FR.
Second, by using Hyperspectral images, we are
able to distinct the illumination information from
object reflectance in distinction to broadband
images where it is almost unbearable to do so. This
separated information can be used to normalize the
images. For example, Near-Infrared (NIR) spectral
band can be joined with the visible image. This
method has been widely used to build more
operative biometric systems [12].

Spectral dimensions from human tissue, for
example, have been used for numerous years for
characterization and observing applications in
biomedicine. In remote sensing, scholars have
shown that hyperspectral data are operative for
material identification in scenes where other
sensing modalities are unsuccessful. The
introduction of hyperspectral cameras has led to the
expansion of methods that syndicate spectral and
spatial information. As hyperspectral cameras have
become accessible, computational methods
developed primarily for remote sensing problems
have been moved to biomedical applications. Since
the vast person-to-person spectral variability for
different tissue types, hyperspectral imaging has
the capability to expand the capability of automated
systems for human identification [11].

Spectral Curves

Numerous of the boundaries of current FR systems
can be overwhelmed by using spectral information.
The interface of light with human tissue has been
studied widely by several researchers and
concludes tissue spectral properties. The epidermal
and dermal layers of human skin establish a
scattering medium that comprises numerous
pigments such as melanin, hemoglobin (HbO2),
bilirubin, and carotene. Minor variations in the
distribution of these pigments make significant
variations in the skin’s spectral reflectance. Recent

Reflectance of the surface of a material is its
effectiveness in reflecting radiant energy. It is the
fraction of incident electromagnetic power that is
reflected at an interface. The reflectance spectrum
or spectral reflectance curve is the plot of the
reflectance as a function of wavelength.
The measurements can be made with various
instruments, including a task specific spectrometer,
although the most common method is separation of
the red, green, blue and near infrared portion of the
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research has measured skin reflectance spectra over
the visible wavelengths and proposed models for
the spectra [11].

Conclusion
We have proven the utility of hyperspectral
imaging for face recognition over time in the
presence of changes in facial pose and expression.
The hyperspectral imaging provides accurate
recognition performance for expression changes
and for images acquired over several week time
intervals.

Scholars have used a skin reflectance model to
propose method for skin detection under changing
lighting circumstances. A skin reflectance model
has also been used to synthesize face images after
changes in lighting and viewpoint.
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Hkkjr ds lkaLd`frd fodkl esa lksyg laLdkjks dh izklafxdrk
iwue pUn
“kks/kkFkhZ] f“k{kk&foHkkx] ek/ko fo“ofo|ky;] fi.MokM+k
Lkkjka’k
Hkkjro’kZ dh laLd`fr vkSj lH;rk lcls izkphu gSA Hkkjr ds lkaLd`frd fodkl dks lgh <ax ls iksf’kr djus
gsrq rFkk tUe ls ysdj e`R;q Ik;ZUr ekuo dks viuk thou lqpk# :Ik ls ;kiu djus ds fy, lksyg laLdkjksa dk
fo/kku gekjs _f’k eqfu;ksa us crk;k gSA cPps ds tUe ls iwoZ rhu& xHkkZ/kku] iqaloue~] lheksUrUu;ue~ o tUe ds ckn
tkrdeZ] ukedj.k] fu’dze.k] vUuizk”kue~] pwMkdeZ] d.kZos/k] miu;u] osnkjEHk] lekorZu] fookg] okuizLFk o laU;kl
rFkk e`R;q ds Ik”pkr vUR;sf’V laLdkj gSaA bu laLdkjksa ds ek/;e ls gh euq’; vius thou esa iw.kZ :Ik ls “kkjhfjd]
ekufld o vkfRed :Ik ls LoLFk jg ldrk gSA exj orZeku esa bu laLdkjksa ds vHkko ls euq’; rhuksa :iksa ls
vLoLFk gSA ekouo ds uSfrd ewY;ksa dk iru gks jgk gSA lekt esa vukpkj] vR;kpkj dh o`f) gks jgh gSA ;gk¡ rd
fd yksx tUe nsus okys ekrk firk rd dks Hkwyrs tk jgs gSaA la;qDr ifjokj lekIr gksrs tk jgs gSaA HkkbZ&HkkbZ ls
uQjr dj jgk gSA orZeku le; esa vxj Hkkjr dk lkaLd`frd Lo:Ik iqu% mlh Lrj ij ykuk gS] tSlk izkphu dky
ls jgk gS rks gesa gekjh thou “kSyh esa bu lksyg laLdkjksa dks LFkku nsuk gksxk] bUgsa viukuk gksxk] rHkh ns”k dk
lkaLd`frd iqufoZdkl laHko gksxk vkSj Hkkjr dk iqutkZxj.k Hkh laHko gks ldsxkA
'kks/k i=

/;ku esa j[krs gq, vk;Zlekt ds laLFkkid egf’kZ
n;kuUn esas ^laLdkjfof/k* uked xzUFk dh jpuk
dhA

lalkj esa lcls izkphu laLd`fr Hkkjrh;
laLd`fr dks ekuk x;k gSA orZeku esa oSKkfudksa us
Hkh fl) fd;k gS fd osn gh fo'o ds lcls
izkphu xzUFk gSA fo”o ds lcls izkphure xzaFkksa esa
_Xosn gSA _Xosn esa vk;qosZn] ;tqosZn esa
deZdk.M] lkeosn esas xk;ufo/kk o vFkZoosn
f'kYidyk dk o.kZu gSA

fu’ksd
s kfn’e’kkukUrks eU=S;ZL;ksfnrks fof/k %
¼euqLe`fr&f}rh;k/;k;s]’yksd 16 AA½
vFkkZr~ euq";kssa ds 'kjhj vkSj vkRek ds mÙke gksus
ds fy, fu"ksd vFkkZr~ xHkkZ/kku ls ysds 'e'kkukUr
vFkkZr vUR;sf"V ;k e`R;q ds Ik”pkr e`rd 'kjhj
dk fof/kiwoZd nkg djus i;ZUr 16 laLdkj gksrs
gSSaA

osn bZ'oj dh cukbZ gqbZ bl l`f"V izokg esa
vukfn gS] mlh izdkj bZ'oj dk Kku tks l`f"V esa
izkf.k;ksa ds mRd"kZ ds fy, vko';d gS] og Hkh
vukfn gSA izy; ds i'pkr tc&tc l`f"V dk
l`tu gksrk gS] rc&rc osn dk 'kk'or Kku
_f’k;ksa dks txnh'oj dh vkSj ls fn;k tkrk gS]
Bhd ,sls gh tsSls orZeku txr esa fdlh lHkk
lkslk;Vh ds fuekZ.k ds lkFk&lkFk mldk fo/kku
Hkh curk gS vFkok fdlh vkfo"dkj ds lkFk lkFk
mldk rduhfd Kku vko';d gksrk gS A

izR;sd laLdkj dh viuh vyx vyx
egkurk gSA mnkgj.k ds rkSj ij vfHkeU;q mfpr
laLdkj ds dkj.k gh ekrk ds xHkZ essa gh mls
pdzO;wg dk Hksnu djus dh f'k{kk izkIr gks xbZ
FkhA laLdkjks esa cksys tkus okys eU=ksa esa laLdkj
ds lEcU/k esa tkudkjh] mPPk Hkkouk,¡ ,oa
drZZO;ikyu dh f'k{kk,¡ gksrh gSaA

egf"kZ n;kuUn dk n`< fo”okl gS fd osn Kku
bZ”oj dh vkSj ls l`f"V ds vkjEHk esa vfZXu ]ok;q
]vkfnR; vkSj vafxjk uke ds _f"k;ksa ds ek/;e ls
fn;k x;k gSSA vr% Kku ds {ks= esa osn Lor%
izek.k gSA osn dh izkekf.kdrk ds fy, fdlh vU;
xzUFk dh vis{kk ugha dh tk ldrh gSSA

Hkkjrh; laLdfr dh ekU;rkuqlkj izR;sd
laLdkj ;K ls izkjEHk gksrk gSA ;K gou ds ihNs
ijksidkj dh Hkkouk fufgr gSA blds }kjk vfXu
esa Mkys x;s lqxfU/kr] iksSf"Vd inkFkksZa ,oa ?kh dh
lqxU/k okrkoj.k esa QSy dj tyok;q 'kq) djus
dk midze gSA tyok;q 'kq) djus ls izkf.kek=
dks lq[k igq¡prk gSsA ;gk¡ iz'u vkrk gS fd ?k`r o
vU; lqxaf/kr lkexzh dks tykus ls Ik;kZoj.k
okrkoj.k 'kq) dSls gksrk gS\ bl iz'u dk mÙkj
;g gS fd ftl izdkj ,d fepZ dks ,d O;fDr
[kkrk gS rks mldk izHkko ml O;fDRk rd gh
jgrk gS vkSj mlh fepZ dks vfZXu esa Mky nsrs gSa
rks ogh fepZ ml ?kj okykas rFkk vklikl ds
yksxksa fy, ijs'kkuh iSnk dj nsrh gSA Bhd blh
rjg ?k`r o lqxfU/kr inkFkZ tc gou :ih vfXu

osn dk Kku fuHkzkZUr ]i{kikrjfgr iwokZijkfo:)
vkSj l`f"V fo/kk ds vuqdwy gksus ls Hkh bZ’oj dk
Kku fl) gksrk gSSA ekuo dks viuk thou
lqpk: :Ik ls ;kiu djus ds fy, osnksa dks
vk/kkj eku dj gh xHkkZ/kku ls ysdj vUR;sf"V
rd euq’; ds fy, lksyg laLdkjksa dk fo/kku
gekjs _f’k eqfu;ksa us crk;k gSaA cPpksa esa vPNs
laLdkj Mkyus ds fy, oSfnd e;kZnk essa bu
laaLdkjkss dk cgqr egRo gSA bu lc ckrkssa dks
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esas Mkys tkrs gSa rks mudh lw{e 'kfDr yk[kksa xq.kk
c<+dj okrkoj.k dks LoPN o lqxU/k ;qDr dj
nsrh
gSA
bl izdkj izkphudky ls gou rFkk lksyg
laLdkjksa dh egÙkk pyh vk jgh gS rFkk orZeku o
Hkfo"; ds fy, Hkh ;g vfr vko”;d gS A

^^iqlouor~ izFkesxHksZ ek:s "k"Bs∙"esok**
¼;g ikjLdj x`álw= dk izek.k
gSa AA½

4- tkrdeZ laLdkj &
bl laLdkj ls lUrku dk tc tUe gksrk gS rc
mlds 'kjhj dk tjk;q i`Fkd dj eq[; vax
ukfldk] dku] vk¡[k vkfn esa ls xUnxh dks ey
oL= ls lkQ dj 'kq) djsa rFkk mlds LokLF;
dk fo'ks"k /;ku j[ksAa mls ok;q 'khr m".krk ls
cpkdj j[ksa ftldk orZeku esa xzkeh.k Hkk"kk esa
xsVdh nsuk ¼?kqV~Vh nsuk½ vkfn dgk tkrk gS A
bl laLdkj ls uotkr f'k'kq ds LokLF; dk /;ku
j[kk tkrk gS] ;s izHkko gSA

lksyg laLdkj ds laf{kIr ifjp; ls gh irk py
tk;sxk fd ;s Hkkjrh; laLd`fr ds fodkl esa
mudk egÙo D;k gSa rFkk orZeku esa mudh
izkalfxrk D;k gSaA 16 esa rhu laLdkj tUe ds iwoZ
rFkk ,d e`R;q ds ckn gksrs gSaA

1- xHkkZ/kku laaLdkj &
ßxHkZL;k oh;ZL;k∙∙/kku oh;ZLFkkua fLFkjhdj.ka
;fLeu~ ;su ok deZ.kk rn~ xHkkZ/kkue~ß

5- ukedj.k laLdkj &

vFkkZr~ xHkZ dh /kkj.kk vFkkZr~ oh;Z dk
LFkkiu xHkkZ”k; esa fLFkj djuk gSsA tsSls mÙke
cht vkSj [ksr ds mÙke gksus ls vUu Qy vkfn
inkFkZ Hkh mÙke gksrs gSaA oSls gh mÙke cyoku
L=h&iq:"kksa ls mRiUu lUrku Hkh mRre gksrh gSaA
18 o"kZ dh dU;k rFkk 21 o"kZ ls de iq#’k dks
fdlh Hkh ifjfaLFkfr esa xHkkZ/kku ugha djuk pkfg,
bldk fo/kku izkphu xzUFkksa esa gS]a tks vkt dh
fLFkfr vuqlkj Hkh mfpr gS&
ßi´~p foa’ksrrks o"ksZ iqlku rq v"Vkn’ks A
leRokxr oh;ksZ rksZ tkuh;kRdq’kyks fHk"kd~ AA
lqJqr lw=
+ LFkkus A v‐35 A
10 AA
xHkkZ/kku laLdkj dk lkjka”k ;gh gS fd ;qDr
osnvaxksa ls vkgqfr iznkudj mi;qDr [kku&iku o
laLdkj ds funsZ”kkuqlkj xHkkZ/kku gksrk gS rks
fu”p; gh lUrku vfr cqf)eku~ jksxjfgr
lrxq.k&deZ&LoHkko okyh iSnk gksrh gS A

ukedj.k laLdkj ds fy, fo/kku gS fd ftl fnu
ckyd ckfydk dk tUe gqvk gS ml fnu ls
ysdj 10 fnu NksM X;kjgosa fnu ;k ,d lkS
,dosa fnu vFkok nwljs o"kZ ds vkjEHk esa tUe
fnu okys fnu esa lLadkj gks ldrk gSA ukedj.k
ds fy, Hkkjrh; laLdkj esa vFkZiw.kZ ;Fkksfpr uke
j[kus
dh
gh
ijEijk
gSA

6- fu"dze.k laLdkj &
fu"dze.k laLdkj mldks dgrs gSa tks ckyd dks
?kj ls tgk¡ dk ok;qe.My 'kq) gks] ogk¡ Hkze.k
djokuk gksrk gSaA bl laLdkj dk egÙo blfy,
gS fd blls ckyd ds 'kkjhfjd fodkl esas
lgk;rk izkIr gksrh gSaA

7- vUUk izk'kue~ &
bl lLadkj ds fy, fo/kku gS fd ;g laLdkj
rHkh djsa tc ckyd dh “kfDr vUUk ipkus ;ksX;
gksosaA oSls N% eghus dk ckyd&ckfydk gks rc
;g laLdkj djuk pkfg,A izkjEHk esa ?k`r;qDr Hkkj
vFkok ngh ;k “kgn f[kykus dk izko/kku gSA bl
laLdkj dk egRo ;s gSa fd uotkr dks mfpr
le; ij [kkuk izkjEHk djokus ls mlds LokLF;
ij izHkko iMrk gSaA

2- iqaloue~ laLdkj &
bl laLdkj dk le; xHkkZ/kku Kku gq, le; ls
nwljs
;k
rhljs
eghus
esa
gSA
bl laLdkj ds le; ;K ¼gou½ esa ftu
lkexzh dk iz;ksx gksrk gS oks xHkZ dks ikyus o
iq"V djus ds xq.k ls ;qDr gksrh gSA bldh
izkalfxrk gksrh gS fd bl lalkj ls L=h dks
funsZ”k gS fd og vius [kku&iku dk fo”ks"k /;ku
j[ks rFkk dzks/k] }s"k] yksHkkfn esa u Q¡ls fpÙk dks
lnk izlUu j[ks] 'kqHkkpj.k djaas bR;kfnA

8- pwMk deZ laLdkj &
bl laLdkj dk nwljk uke ds”k Nsnu laLdkj Hkh
gSA blds fy, “kkL=ksa esa dgk x;k gS fd ckyd
ds tUe ds izFke o’kZ ;k rhljs o’kZ esa djus dks
dgk x;k gSA vFkkZr ckyd rhu ds Ik”pkr
eD[ku vFkok ngh dh eykbZ gkFk esa yxkkdj
ckyd ds fodkj ij yxkdj Luku djokuk
pkfg,A bl laLdkj dk egRo gsSa fd tUe ds
ckn ls ckyd ds flj esa tek eSy o xanxh lkQ
gks tkrh gSA blls ckyd O;kf/k;ksa ls cp tkrk
gSA

3- lheUrksUu;ue~ laLdkj &
;g og laLdkj gS ftlls xfHkZ.kh L=h dk eu
lUrq"V] vkjksX; xHkZ fLFkj mRd`’V gksrk gS A
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vksj vxzlj djus dk iz;kl djrs jgsA orZeku esa
bls Qs;joy ,oe~ dUoksds”ku dk uke fn;k
x;kA

9- d.kZ os/k laLdkj &
^^vu izek.ke~ d.kZos/kks o’ksZ r`rh; i´pda okß
¼;g vk”oyk;u x`álw= dk opu gSa½

13- fookg laLdkj &

vFkkZr ckyd ds d.kZ o ckfydk ds d.kZ o
ukfldk ds os/k dk le; tUe ds rhljs ;k ik¡pos
o’kZ dk mfpr gS rFkk fNnzksa esa “kykdk j[ksa
ftlls fNnz iqu% Hkj u tkos vkSj vkS’kf/k yxkosa
ftlls dku ukd idsa ugh vkSj “kh?kz vPNs gks
tkosa A bl laLdkj ds fy, vk;qosZn esa ekuk
tkrk gS fd ftu iq#’kksa ds ckY;dky esa d.kZ Nsn
gks pqdk gSS] mudks iq:’kksa esas gksus okyh ÞgkfuZ;kß
uked fcekjh ugha gksrh gSaS A

fookg mldks dgrs gaS tks iw.kZ czãp;Z ozr }kjk
fo|k cy dks izkIr rFkk lc izdkj ls “kqHk xq.k
deZ LoHkkoksa ls rqY; ijLij izhfr ;qDr gksd
s s
lUrkuksRifr vkSj vius&vius o.kkZJe ds vuqdqy
mÙke deZ djus fy, L=h vSkj iq#’k dk lEcU/k
gksrk gSA fookg ds vkB izdkj dk o.kZu gSA exj
osnkuqlkj ikf.kxzg.k dks loksZÙke ekuk x;k gSA
fookg ds fy, L=h dk 18 o"kZ o iq#’k dk 25
o"kZ dk gksuk vfuok;Z ekuk x;k gSA vxj blls
de mez gS rks L=h&iq:"k ,oe~ muls mRiUUk gksus
okyh lUrku ds fy, LokLF; dk [krjk jgrk gSA
osn esa pkj vkJe gSa& cãpk;Z] x`gLFk] okuizLFk
vkSj laU;klA pkjksa esa lcls T;knk lEeku izkIr
laU;kl vkJe gSA exj lcls cM+k vkJe x`gLFk
vkJe dks crk;k x;k gSa A

10- miu;u ¼;Kksiohr½ laLdkj&
czáopZldkeL; dk;Z foizL; i´pes A
jktks cGkfFkZu% o’Bs oS’;L;sgkfFkZuks nz’Ves AA
vFkkZr ckyd@ckfydk ds vkBosa o’kZ esa ;Kksiohr
laLdkj fo/kku gSA osn esa f”kf{kr oxZ dks ßf}tß
laKk nh xbZ gSSA ftlds lEeku dk lwpd fpg~u
;Kksiohr gSA blds /kkj.k djus ls cMh gh
tokcnkjh jgrh gSA ftl izdkj ,d lSfud tc
onhZ esa ugha gksrk rks mldh igpku ugha gksrh
vkSj yksx mlls ugha Mjrs Bhd blh izdkj
;Kksiohr ;k tusÅ f”k{kk o f”kf{kr dk izrhd
gqvk djrk FkkA orZeku esa ;g ,d tkfr fo”ks’k
dk vkHkw’k.k cu dj jg x;k gSA izkphu xq#dqyksa
esa bls lHkh dks /kkj.k djuk iMrk Fkk A

;Fkk ok;q lekfJr orZUrs loZtUro%A
rFkk x`gLFekfJR; orZUrs loZvkJe%AA ¼euqLe`fr½
tSls ok;q ds vkJ; ls lc thoksa dk orZeku
fl) gksrk gSSA oSls gh x`gLFk ds vkJ; ls
czãpkjh] okuizLFk vkSj laU;klh vFkkZr lc vkJe
dk fuokZg gksrk gSA exj lkFk gh dgk x;k gS
fd x`gLFk dks fuEu dk lRdkj ugha djuk
pkfg,&
ik"kf.Muks fodeZLFkkUoSMky ozfrdk´N<ku~ A
gSrqdkUcdo`rh’p okMek=s.kh; ukpZ;sr~ AA

11- osnkjEHk laLdkj &
ftl fnu miu;u ¼;Kksiohr½ laLdkj gksrk Fkk
Bhd mlh ds lkFk mlh fnu osnkjEHk gksrk Fkk A
bl laLdkj ds ckn ckyd&ckfydk dk v/;;u
fof/kor xq:dqyksa esa vkjEHk gks tkrk FkkA
ekrk&firk ls nwj xq:dqyksa esa fo/kkjEHk gks tkrh
FkhA tgk¡ ij ckyd&ckfydk dk lokZafx.k
fodkl gksrk FkkA og Kku {ks= esa vkxs c< tkrk
FkkA f“k{kk ls ysdj vk;qosZn rd izkphu pkSng
fo|kvksa dks i<+ds fo}ku gksdj lc txr~ ds
dY;k.k vkSj mUUkfr djus gsrq rS;kj gksrk Fkk A

vFkkZr tks ik[k.Mh ]osnfuUnd] ukfLrd bZ”oj osn
vkSj /keZ dks u ekus] v/kekZpj.k dju okys] gkjs]
fgald] “kB] feF;kfHkekuh] dqrdhZ vkSj ozd o`fÙk
vFkkZr ijk;s inkFkZ gjus o cgdkus esa cxqys ds
leku vfrfFk os'k/kkjh cuds vkosa mldk opu
ek= ls Hkh lRdkj x`gLFk dHkh u djsa A
fookg laLdkj esa L=h&iq:’k dks /keZ ds n'k
y{k.kksa dk ikyu djrs gq, ,d nwljs ds lkFk
/keZ] vFkZ] dke vkSj eks{k dh flf) essa lQy
gksdj lnSo Lo;a vkuUn esas jgdj lcdks vkuUn
esa j[kus dk mins'k gSA

12- lekorZu laLdkj &

14- okuizLFk laLdkj &

ßlekorZd laLdkjß mls dgrs gSa ftlesa czáp;Z
ozr] lkaxksikax osn fo/kk] mÙke f”k{kk vkSj inkFkZ
foKku dks iw.kZ jhfr ls izkIr dj x`gLFkkJe dks
xzg.k djus ds fy, xq:dqy ¼fo|ky;½ dks NksMus
?kj dh vksj izLFkku djuk gksrk gSA bl laLdkj
esa mins”k gS fd ckyd&ckfydk viuh fo|k dks
lekt] ns”k] jk’Vª ds mRFkku ds fy, iz;ksx djus
rFkk vius lkFk&lkFk lEiw.kZ i`Foh dh mUufr dh

okuizzLFk laLdkj mls dgrssa gSa tks fookg ls
lUrkuksRifr djds x`gLFk vkJe ds nkf;Ro dks
iw.kZ djds iq= ds iq= dh izkfIr gksus ij ou esa
riL;k djuk gSSA bl laLdkj eas gou vkfn
djds lc b"V fe=ksa vkfn ls fey dj iq= ij
lc ?kj dk Hkkj lkaSidj vfZZXugks= dh lkexzh
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ysdj txay esa tkdj ,dkUr esa fuokl dj
;ksxkH;kl] 'kkL=ksa dk foLrkj] egkRekvksa dk lax
djds LokRek vkSj ijekRek dks lk{kkr~ djus esa
iz;Ru djus dk fo/kku gSSA

ge lekt esas ikrs gaS fd euq’;kssa essa usSfrd ewY;
lekIr gksrs tks jgs gaS rFkk LokLF; esas fujUrj
fxjkoV vk jgh gSSA lekt essa gj izdkj dh
vuSfrd ?kVukvkssa esas mÙkjksÙkj o`f) gks jgh gS
vkSj lEiw.kZ oxZ vKkurk esa fxj¶r gS] ik[k.M
dk cksy&ckyk gS] pkjksas vkSj gk&gk dkj epk
gqvk gS] ekuork lekIr gks xbZ gaSA
bUlku&bUlku ls uQjr djus yxk g]S ;gk¡
rd fd iq= vius o`) ekrk&firk rd dks Hkwy
jgk gSA ;s lc oSfnd lksyg laLdkjks ds vHkko
ls gks jgk gSA vxj ge lksyg laLdkj ds egRo
dks le> yssa vkSj iqu% mUgsa viukuk “kq: dj nsa
rks orZeku leL;kvksas ls dkQh gn rd NqVdkjk
fey
ldrk
gaSA
bl izdkj ls lksyg laLdkj ns”k ds fodkl essa
vk/kkjHkwr lajpuk dh Hkwfedk fuHkk ldrs gaS vkSj
ns”k o lekt dk iqutkZxj.k gks ldrk gSSa A

15- lU;kl vkJe &
laU;kl laLdkj mls dgrs gSS fd ftlesas eksgkfn
vkoj.k i{kikr NksM ds fojDr gksdj lkjs
lalkj esas ijksidkjkFkZ fopj.k djssaA ;e fu;eksas
dk ikyu djrs gq,] viuh vkRek dks ijes'oj
dks lefiZr djrs gq,] ijksidkj djrs gq,] thou
;kiu djrs gq,] ijekuUn ijes'oj ds lq[k dks
Hkksxdj 'kjhj NksM ds lokZUkUn;qDRk eks{k dks
izkIr gksuk laU;kfl;ksa ds eq[; deZ gSaA

16- vUR;sf"V laLdkj &
vUR;sf’V deZ mls dgrs gS tks “kjhj ds vUr
dk laLdkj gSS ftlds vkxs ml “kjhj ds fy,
dksbZ Hkh vU; laLdkj ugha gSA

lanHkZ xzUFk%&
1- egf"kZ n;kuUn laLdkjfof/k & vk"kZ lkfgR;
izpkj VªLV ] fnYyh laLdj.k 22oka

HkLekUra 'kjhje~ AA ¼;tqosZn v- 40]
eU= 15 ½

2- egf"kZ n;kuUn ;tqosZn Hkk"; & oSfnd
;a=ky;] vtesj laLdj.k 5oka

e`r “kjhj ds gsrq ?k`r o vU; lkexzh dk o.kZu
gS rFkk “kkL+=ksDr fof/k ls “e”kku esa fdz;k deZ
dk foLr`r o.kZu gSSA bl fof/k ls e`rd dks
tykus ij ok;qe.My nwf’kr ugh gksrk gSSAlksyg
laLdkjkssa ds vfr laf{kIr ifjp; ds ckn fu’d’kZ
:Ik esa ;g dg ldrs gSa fd vxj osnksDr lksyg
laLdkj tks orZeku essa ge Hkwy x;s gaS rFkk dqN
dks fod`r :Ik iznku dj fn;k gSSA bl dkj.k

3- MkW- lqjUs nz &euqLe`fr & vk"kZ lkfgR; izpkj
VªLV] fnYyh laLdj.k r`rh;
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