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Abstract:

The reaction between thallium (III) and benz and m-toluic acid hydrazideswas carried out in
a mixture of perchloric and hydrochloric acid medium. The reaction proceeds through
formation of complex with reactant, which decomposes in subsequent steps to give product.
Effect of acrylonitrile shows, that there is no formation of free radicals. The increase in [H']
and [Cl'] decreases the rate of the reaction. The increase in ionic strength does not affect the
rate of reaction. The effect of temperature was studied at four different temperatures ranging
from 15 to 30°C. The activation parameters were also determined and a mechanism is
predicted.

Keywords: kinetics, thallium(III), oxidation, Benzoic acid hydrazide i.e. Benz hydrazide

(BAH), m-Toluic acid hydrazide (m-TAH)

*Corresponding Author: Amit S. Varale E-mail: amitvarale@gmail.com




RTPAS-2022 Special issue in RILBPCS www.rjlbpcs.com

Introduction

Thermodynamics is interested only in the initial and final states of a system, the
mechanism whereby the system is converted from one state to another and the time is of no
importance. Time is not one of the thermodynamic variables. The most important subject in
thermodynamics is the state of equilibrium and consequently, thermodynamics is the more
powerful tool for investigating the conditions at equilibrium. Kinetics is concerned
fundamentally with the details of the process whereby a system gets from one state to another
and with the time required for the transition. Equilibrium can also be treated in principle on the
basis of kinetics as that situation in which the rates of the forward and reverse reactions are
equal. The converse is not true; a reaction rate cannot be understood on the basis of
thermodynamics alone.

Therefore, a branch of chemistry, which deals with the study of reaction rates, i.e.
chemical kinetics may be considered a more fundamental than thermodynamics.

Thallium(III) salts, which are wellknown oxidants in organic chemistry[1]have not yet
been employed for the oxidation of hydrazides of carbon-nitrogen bonds: 1) Cleavage of
oximes and semicarbazones to obtain aldehydes or ketones[2] and 2) the preparation of
alkynoic esters or allenic esters from 5-pyrazolanes and their condensed analogs[3]. The
oxidation of cyclopropane by thallium(IIl) acetate in acetic acid leads to cleavage of C-H
bonds[4].The reaction is first order in both reactants. Interest in the use of thallium(III) in the
oxidation of organic compounds has increased only recently and research in this regard is not
been extensive. The potential of this oxidant is realized more and more as is evident from the
considerable amount of work that is lately being done. Thus, the selectivity of thallium (III) is
higher than its neighbours in the periodic table, mercury (II) and lead (IV) and also thallium
(ITI) is a better oxidant than the other two. The kinetics of oxidation of simple olefins was
studied in detail by Henry [5].

Literature survey reveals that, although several oxidants are used for oxidation of
hydrazides and their mechanisms have been established, there is no report on the oxidation of
hydrazides by thallium (III). Hydrazide derivatives are the type of organic compounds
containing a nitrogen-nitrogen covalent bond with one of the substituents being an acyl group.
They have gained prominence because of their antibacterial, anti-inflammatory, anticancer,
antiplatelet, antimalarial, analgesic and antioxidant activity [6,7]. The objective of the present

study is not only to develop method for the oxidation of hydrazides to their corresponding
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carboxylic acids but also to determine order of reaction and to propose the plausible mechanism
of the reaction. The hydrazides are structurally related and are having different substituents.
Material and Method

Benzoic and m-Toluic acid hydrazides used are of 1M. Thallium (III) solution was prepared
by dissolving T1.03 (ACROS) in 1.0 mol dm™ HCI and the concentration was ascertained by
iodometric titration. The Benzoic and m-Toluic acid hydrazides were prepared from reported
procedure [8] and characterised by determining their melting points. Stock solution of Benzoic
and m-Toluic acid hydrazides were prepared in 50% v/v, 1,4-dioxane. lonic strength was kept
constant.

The reactions were carried out in 50 % v/v 1-4 dioxane (s.d.fine.chem) under pseudo-
first order conditions keeping concentration of hydrazide in large excess over that of the
oxidant. The solutions containing the reactants and all other constituents were thermally
equilibrated separately, mixed and the reaction mixture was analysed for unreacted
thallium(III) iodometrically by titrating against standard thiosulphate. The pseudo-first order
rate constants were determined from the slopes of linear log [TI(II)] versus time plots. The
results were reproducible up to £ 5%. Kinetic runs were followed to about three half-lives of
the reactions. Under the experimental condition’s oxidation of 1,4-dioxane did not occur.
End product analysis. For identification of products the reaction was carried out by using
aqueous solution of hydrazide, thallium(IIl), HCl and HCIO4. The flask containing reaction
mixture was kept in thermostated water bath maintained at 50°C for 24 h to complete the
reaction, the residue obtained after filtration was analysed for acid as follows:

(1) The presence of carboxylic acid group was detected by testing with bicarbonate.
(i1) The formation of acid was confirmed by IR and its melting point.

RCONHNH, +2 Tl (IIN)+H,0 — R-COOH+N, +4H" +2TI(I)  ...(1)

Results and Discussion

The reaction occurs rapidly in perchloric acid medium but in the presence of hydrochloric acid
the rate is measurable. Therefore, the reaction was carried out in a mixture of both acids. The
effect of reactants on the reaction was studied at constant [HCI] and [HCIO4] of 0.1 mol dm™
each and ionic strength of 0.6 mol dm. Concentration of oxidant was varied from 6.4x10*to
6.4x1073 mol dm keeping the [hydrazide] constant at 1x10"! mol dm™. Since, the pseudo-first
order rate constants were fairly constant (3.6 = 0.1x10*s™! for BAH and m-TAH), the order

with respect to [oxidant] is unity. The effect of [hydrazide] was studied between the
6
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concentration range from 1x1072 to 1x10™! mol dm~ keeping the [oxidant] constant at 3.0x10"
3 mol dm.The pseudo-first order rate constants increases with increase in concentration and
the order with respect to hydrazide is found to be fractional.

To study the effect of [H'] and [CI7] [oxidant], [hydrazide] and ionic strength were kept
as 3.0x107, 1x107" and 0.6 mol dm™, respectively. To vary [H'] and [CI'], HClO4 and NaCl
were used. Increase in [H'] from 0.13 to 0.60 mol dm™ decreases 10"k (s™!) from 4.20 to 0.15
for BAH and from 28.71 to 0.21 for m-TAH at 25°C. Increase in [C]7] from 0.13 to 0.60 mol
dm™ decreases 10k (s!) from 2.80 to 0.095 for BAH and from 3.03 to 0.12 for m-TAH at
25°C. The relative permittivity was varied by changing the 1,4-dioxane content from 5 to 40%
v/v. The rate was found to decrease with decrease in relative permittivity.

Added acrylonitrile in the concentration range 0.5 to 2.5 vol.% by keeping concentrations of
oxidant, reductant, perchloric acid, hydrochloric acid and ionic strength fixed did not produce
any precipitate due to polymerisation of the added acrylonitrile on the pseudo-first order rate

constants indicating absence of free radical.
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Fig. 1. Effect of temperature Fig. 2. The Michaelis-Menten plot

Since there is no formation of free radicals in the reaction, the reaction proceeds with
two-electron transfer step. The order in thallium(IIl) was found to be unity and the order in
hydrazide was found to be fractional. Such fractional order in substrate concentration is due to

the prior complex formation equilibrium between the reactants.

Schemel
TI(III) + hydrazidle —— complex K.
complex — TI(I)+ intermediate ki
T1(III)+intermediate — TI(I) + products fast
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The Michaelis - Menten plots of 1/kobs versus 1/[hydrazide] (Fig. 2) were linear with an
intercept in support of the complex formation. Therefore, in agreement with the results obtained
the mechanism of the reaction can be represented as in Scheme 1. Equation (2) gives the rate
according to Scheme 1. Since, total [TI(III)] exists in the form of free [ TI(II)] and the complex
(equation (3)) therefore, the [TI(III)] free is given by equation (5). The overall rate law is now

expressed by equation (6) and the pseudo-first order rate constant kobs, - by equation (7).

Rate = k1 [complex] = k1K  [hydrazide]see [TI(I)] free )
[T1(1ID)Jtota = [TI(IIT) Jfreet [complex] 3)
[TI(II)Jtotar = [T1(IID)]free + Kc [hydrazide] [TI(III)]free 4)
[TI(ID)]free = [TI(I)Jtotat/(1+ Ke [hydrazide]) (5)

Rate = k1K, [hydrazide] [TI(II1)]free (6)

kobs = k1K, [hydrazide]/(1 + K. [hydrazide]) (7)

The rate law (equation (7) is verified by plotting 1/kos against 1/[hydrazide] at four
different temperatures and from the slopes and intercepts of these plots the values of k1 and K¢
were calculated and are given in Table 1.

The effect of hydrogen and chloride ion concentrations on the reaction is due to the
protonation of hydrazides [9]and different chloro—complexes of thallium(IIl) present in the
solution. in acid medium according to equation (9). Hydrazides are known to be protonated,
therefore, total [hydrazide] can be expressed by equation (10 and thereby the fact that there
was no effect of free [hydrazide] by equation (11). Since the rates of reaction decreases as the
[H'] increases, free hydrazide is the active species, this is in support of ionic strength on the

reactions indicating one of the reactants is neutral.

RCONHNH, + H" —— RCONHNH;" Ko (8
[Hydrazide]otal = [hydrazide]see + [hydrazide]protonated 9)
[Hydrazide]iotal = [hydrazide]fe. + Ku[hydrazide]fre (10)
[Hydrazide]see = [hydrazide]iotl /(1+ Ku [H']) (11)
Thallium(III) forms strong complexes with chloride ions of the formula TIC1,>” where

n is the number of chlorides complexes with thallium(III) as represented in equilibria (12) to
(15). The values of respective stability constants are K; = 1.38 X 10%, K» = 3.98 X 103, K5 =
6.02 X 10" and Ks=1.0 X 10" mol'dm?.

8
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™ +  CF —— TIC K (12)
TICI> + cr —— TICL K (13)
TICL' +  CI —— TICL' K; (14)
TICL + CI — TICl' Kq (15)

All the thallium(III) will exists as TICl," and its concentration can be expressed by
equation (16). The [TICl2] fee can now be given by equation (18) where B1 = K3/K» = 151 and
B2 = K4/K3 = 166, further, using equations (18) and (19) the concentrations of [TICl2] free, TICl3
and TICls were calculated at different chloride ion concentrations and compared with the

change in rate constant as the chloride ion concentration varied.

[TI(IID Jtotat = [TICl2 Jtotat = [TICl2 ]free + [TICl3] + [TICl4] (16)
[TICL: Jrotal = [TICl2 free (1+B1[C1] + BQ[CI']Z) (17)
[TICL Jree = [TICL Teowa/(1 + B1 [CI] + B2[CIT?) (18)

The concentration of both of [TICI; e and TICI3 parallel the values of rate constants

as [CI'] changes, but the order [Cl7] is —1.5, which makes [TICI, e as the only active species.

Scheme 2
TIC1," + hydrazidle — - complex K.
complex — RCbTHNH +TICl»-+ H' ki
RCONHNH+H,0+TICl;" — RCOOH+N+2H" + TICly fast
where R is alkyl group.

The mechanism considering TICl>" of oxidant and free hydrazide of the substrate as the
active species can now be represented by Scheme 2 with respective rate law and the expression
for the pseudo-first order rate constants by equations (19) and (20). The rate law (equation(20)
was verified by plotting 1/kebs against 1/[hydrazide] and 1/kobs against [H] which were found
to be linear. From the slopes and intercepts of these plots the values of K. and Ky were
determined. The values of K¢ are given in Table 1 and those of Ky were found to be 13 and
16 mol™! dm? for heterocyclic acid hydrazides, respectively.

kK. [hydrazideJiotar [TICl2Jtotal
9
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Rate = (19)
(14K, [hydrazide]) (1+Ku[H']) (I4+p:1[CI']+B2 [CIT?)

kiKc [hydrazide]iotal
kobs = (20)
(1+K. [hydrazide]) (1+Ku[H'T) (1+1 [CI']+B2[C1T?)

The electrophilic character of TICl;" among the thallium(III) chlorocomplexes is

highest, thus making it the reactive species.

Table 1. Values of K¢ and &

[HCI] = 0.1 mol dm?; [HCIO4] = 0.1 mol dm?;[ TI(II[)] =3.0 x 10~* mol dm™; 7= 0.6 mol dm"
3

Hydrazide K. (mol dm %) ki< 10* (s
15°C  20°C  25°C 30°C 15°C 20°C 25°C 30°C
BAH 9.85 12.12 1225 12.50 1.03 1.25 1.48 2.15
m-TAH 12.50 1333 11.25 12.00 3.33 555 7.40 11.12

10
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Mechanism

Scheme 3

O H H O H H

H H
1 R hn 1 1 I N
R—C—N—N—H + TICI, éﬁ R—C—N—N—H | — » R—C—N —H

AN /

/
cl cl o’ o
Complex _-|-|C|2'
.|—|+

I
o-
R—cC
| P
H + RCOOH —=—— o <«——— R—C—N—N—-H
VAR |
O+
H H /N
+ + l
+ - TICl, H .
N, + 2H +TCl, «——— H—N—N—H =——— N =N—H

R=Alkyl group for acid hydrazides

The detailed mechanism involves electrophilic substitution on the nitrogen of the
hydrazide with the formation of N-TI bond, which decomposes in the subsequent step with
direct two-electron transfer from hydrazide to thallium to give an intermediate followed by fast
steps (Scheme 3). Such N-T1 bond formation has been postulated during thallium(III)
oxidation of nitrogen-containing compounds[10].

The activation parameters, with respect to slow step, k1, AH (k] mol ™), AG™ (kJ mol™)
and AS” (JK-'mol™") were found to be 59.74, 87. 94, - 94.34 for BAH and 32.76, 107.04 and -
249.26 respectively for m-TAH[11-14]. Considerable decrease in the entropy of activation is
due to formation of more ordered transition state as shown in Scheme 3. The mechanism
involves neutral hydrazide as the active substrate thus the reaction is unaffected by the change
in the ionic strength [15-16]. The increase in 1,4-dioxane content in the reaction medium

11
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decreases; the rate such an effect of the solvent is due to the stabilization of the complex formed

between reactants in a medium of low relative permittivity [17-21].

Conclusion

The order of reactivity of benz and toluic acid hydrazides under investigation is:BAH <m-

TAH. In case of toluic acid hydrazides the electron donating inductive effect of alkyl group is

weaker and has negligible effect on reactivity. Our study on oxidation of benz and m-Toluic

acid hydrazide is helpful to study thermodynamic pararameters and equilibrium constamnt of

the reaction it also tells us the effect of substituent on the rate of reaction. In the future we are

also going to study Hammet parameters.
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Liquid assisted grinding as environmentally benign protocol for synthesis
of 6-amino-3-methyl-4-phenyl-1,4-dihydropyrano|2,3-c]pyrazole-5
carbonitrile derivatives as cystinyl amino peptidase inhibitors and

antihypertensive agents

P. R. Kharade!*", U. B. Chougale!? K. N. Patil* and S. R. Dhongade'
'Research Laboratory in Heterocyclic Chemistry, Devchand College, Arjunnagar, Tal. Kagal,
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*Karmaveer Hire Arts, Science, Commerce and Education College, Gargoti, Tal. Bhudargad,
Dist. Kolhapur, 416209 (MH), India.
3Dr. Ghali College, Gadhinglaj, Tal. Gadhinglaj, Dist. Kolhapur, 416502 (MH), India.

Abstract:

A series of 6-amino-3-methyl-4-phenyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile
derivatives were synthesized by liquid assisted grinding of pyrazolone, malono nitrile and
different substituted aldehydes. The liquid system used for the synthesis is ethanol and water
in 80:20 proportion respectively. The synthesized derivatives were characterized by spectral
methods viz. IR, NMR and their structures were confirmed on the basic of spectral data
obtained. The structures of all the derivatives were further screened for their biological
activities by using computer web-based program PASS. All the synthesized compounds were
found as Cystinyl amino peptidase inhibitors and antihypertensive agents. The compound 1la
(Pa value = 0.77) was found to show highest activity as Cystinyl amino peptidase inhibitors
and the compounds 2a and 3a (Pa value = 0.54) were found to show highest activity as
antihypertensive agents.

Keywords: Pyrazolone, grinding, Cystinyl amino peptidase and antihypertensive agents.
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1. Introduction:
Heterocyclic compounds possess wide applications as medical, agrochemicals,

pharmaceuticals and functional materials [1-2]. Among them, Pyrazole fused heterocyclic
scaffolds comprise main class of N-heterocyclics as important naturally occurring substances
[3]. Many publications revealed that they have been used as antiallergenic, anticancer,
hypotensive, antibacterial, antioxidant, antileishmanial, antifungal [4-8] etc. Further,
pyranopyrazole derivatives are fused heterocyclic compounds which are biologically important
as they show bactericidal and vasodilators activities [9-10].

Due to such promising biological applications, many researches are attracted towards
synthesis of pyranopyrazole derivatives. In recent years, variety of catalysts like TEA-Br [11],
[Dsim] AICl4 [12], nano-TiO2 [13], nano-Cul [14], nano-Fe304 [15], DABCO [16], pyrrolidine
[17], CAN [18] and Chitosan hydrogel [19] etc were used for the synthesis of pyranopyrazoles.

The synthesized and marketed drugs containing pyrazole and pyran core structures shown

CN (
\©\N(>'FSC H%\\@ o \\l’\j
N — ~N / N
S ey
HoN., /Q/ @ N K/ NH

S

\

oo

Celocoxib
anti-inflammatory

below.

anti-psychotic Viagra- Sexual tonic

HO OH CHy

el

O HO O
@)
CHs 0] NH
— %NHZ
o
0]

o] HN
OH

beta-lapachone zanamivir

Fig 1: Marketed drugs containing core pyrazole and pyran
Mostof these methods have certain disadvantages such as use of expensive catalytic system,
high temperature reaction, longer reaction times and low product yields. To overcome these
difficulties, we used grinding as greener tool for synthesis of pyranopyrazole derivatives using

ethanol-water solvent system.
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2. Materials and methods
IR spectra were recorded in KBr on FT/IR-4600 type A spectrophotometer."H NMR spectra

were recorded on Bruker 400MHz spectrometer using TMS as an internal standard. Chemical
shifts are reported in 6 units and the coupling constants (J) are reported in Hertz. TLC was
performed on an alumina backed silica plates with visualization by UV-light. Melting points
were determined in open capillary tubes and were uncorrected.

Experimental
General procedure for the Synthesis of 6-amino-3-methyl-4-phenyl-1,4-

dihydropyrano[2,3-c|pyrazole-5-carbonitrileDerivatives:

A clean, dry mortar and pestle were taken and charged with 3-methyl-1-phenyl-2-
pyrazolin-5-one (Immol), malononitrile (1.2 mmol) and substituted benzaldehydes (1.2
mmol). The mixture was ground for appropriate time in presence of 1 mL of EtOH:H>0 (80:20)
solvent. After completion of reaction (as indicated by TLC), the product formed was quenched
with water, filtered, dried and recrystallized from hot ethanol. The products were confirmed by

comparing melting point data from literature and 'H-NMR analysis.

R
CHy CHO
CN
= .
'\|l + < + Grind » HiC
HN EtOH:H,O (80:20) 1mL CN
Q CN /
0 N | |
R NH™ >N~ “NH,
— 1a-1g
R=-H, -mNOz, -pNOz, -pF, -pOH,
-pOCH3, -pCH3 pyrano-pyrazole derivatives

Scheme 1
3. Results and discussion
The scope of the method was investigated with a series of substituted aromatic

aldehydes. The results are summarized in Table 2. As seen from Table 2, the aromatic
aldehydes carrying both electron-withdrawing (Entries 2-4) and electron-donating functional
groups (Entries 5-7) underwent successful condensation with malononitrile at room
temperature to afford the corresponding products in good yields. It seems that the electronic
effects and the nature of the substituents on the aryl aldehyde ring have slight effect on both
reaction yield and necessary time for the completion of the reaction. The electron-donating
groups somewhat increased reactivity and afforded higher yields compared to electron-

withdrawing groups. In addition, this reaction was affected by steric effect. In this case, the
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effects of functional groups in the aromatic aldehyde ring were opposite. Remarkably, the
reactions were clean and all the products were obtained after only a filtration and simple
washing with water and ethanol. Thus, a simple work-up gives the title products without of
need of chromatographic purification. The time required, physical constant values and
percentage yields are given in table below.

Table 1: Structures of synthesized compounds

Entry | Aldehyde Product Time(min) | Yield (%) | M.P. (°C)
la CHO 30 92 246-247
3
NH™ g~ “NH,
2b CHO ﬁ+ 25 87 194-195
AN
+20
e
- N
© “NH o~ “NH,
3c CHO Oy +0 22 85 250-251
N
HsG o
N
0" Yo ‘ass
4d CHO 20 89 244-245
[ j HaC o
F N\/ | |
NH™ g~ “NH,
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Se CHO OH 32 91 224-225
H3C oN
OH N/ | |
NH 1) NH,
6f CHO QCHs 35 89 210-211
NH o NH,
7g CHO GHs 30 87 208-209
H3C N
CH3 N\/ | |

NH™ g~ TNH,

Spectral data for compound 6f.

IR (KBr) em: 3478, 3417 (NH>), 3087 (Aromatic), 2188 (—CN), 3241 (-NH-), 1481
(-NH-).

'"H NMR (400 MHz, DMSO-d6) : (5 ppm) 1.77 (s, 3H), 4.45 (s, 1H), 6.66-6.68 (d, 2H, J =
8.40 Hz, Ar-H), 6.74 (s, 2H, NH2), 6.92-6.95 (d, 2H, J = 8.40 Hz, Ar—H), 9.23(s, 1H, OH),
12.01 (s, 1H, NH).

Leucyl/cystinyl aminopeptidase (LNPEP) is a zinc-dependent aminopeptidase that cleaves
vasopressin, oxytocin, lys-bradykinin, met-enkephalin, dynorphin A and other peptide
hormones. [20]. The structures of synthesized compounds were subjected to computer web-
based PASS program to find biological activities. Surprisingly, we found that the synthesized
moieties can be used ascystinyl aminopeptidase inhibitors and antihypertensive agents. The
predicted activities with probability of being active values (Pa values) summarized in the table

given below.
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Table 2: PASS activities

Compound Activity (Pa values)
Cystinyl amino peptidase | antihypertensive
la 0.77 0.51
1b 0.72 0.54
Ic 0.74 0.54
1d 0.72 0.45
le 0.75 0.44
1f 0.72 0.49
lg 0.76 0.48

The compound la (Pa value = 0.77) was found to show highest activity as Cystinyl amino
peptidase inhibitors and the compounds 2a and 3a (Pa value = 0.54) were found to show highest
activity as antihypertensive agents.

4. Conclusion
In conclusion, 6-amino-3-methyl-4-phenyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile

derivativeswere successfully obtained by usingliquid assisted grinding method. The structures
were characterized by using physical data and spectroscopic methods. The structures of
synthesized compounds were subjected to computer-web based PASS program to screen
various biological activities. The screening data obtained through PASSprogram suggestedthat
the synthesized compounds can be used ascystinyl aminopeptidase inhibitors and
antihypertensive agents. Certain disadvantages were overcoming through this method such as
low yields, longer reaction time, tedious workup process and use of toxic solvents.
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Studies on use of yttrium sulphide as the storage electrode in
photoelectrochemical (pec) storage cell
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Abstract: The study of yttrium sulphide as storage electrode was carried out by designing a
special three electrode storage cell system. It consists of three electrodes, namely, storage
electrode, photoelectrode and counter electrode. Electrodeposited yttrium sulphide film and
CdSe film on to a stainlesssteel substrate has been used as a storage electrode and
photoelectrode respectively. The graphite rod was used as a counterelectrode. These three
electrodes were immersed in two rectangular transparent plastic boxes containing suitable
electrolytes. Boxes were bridged together by agar-agar gel. The cell was illuminated by a high
intensity lamp. The electrical characteristics in the mode of charging and discharging were
studied.

Keywords: Storage cell, storage electrode, photoelectrode, counterelectrode and agar-agar gel.

*Corresponding Author: U.K. Mohite

1. introduction:

Now a day, for a sustainable society, energy is unquestionably one of the grand challenges [1,
2]. In this modern world, the social prosperity and economic development depend on the
sustainable energy conversion and storage [2]. Since from 19" century, due to vast
consumption of non- renewable fossil fuels resulted in a severe anxiety for energy deficiency
and the corresponding carbon emissions, creates new environmental issues. There is urgent
need of clean, affordable and reliable energy that can substitute fossil fuels and limits the
carbon emission issue. Therefore, the interest of researchers focused towards the development
of technology to make availability of clean and renewable energy, especially the intermittent
energy, energy conversion and storage [3, 4]. Now a day, there is vast demand for
electrochemical energy conversion and storage devices, especially portable devices, consumer
electronics, and electric vehicles [5—7]. Derek P Gregory has been reported use of rare earth
hydrides for storing hydrogen in both stationary and mobile applications [8]. Therefore, it
should require rapid development of new materials with high performance in energy
conversion and storage devices. In our opinion, scientists underestimated this field and started
working with material having low cast and easy availability. The best materials, for examples,
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so far reported with relatively with high efficiency and stability for long time are CdSe, WSe»,
Culn Sez[ 9-12].

Photo electrochemical cell can be converted into rechargeable electrochemical storage
cell, when storage electrode, capable of undergoing a reversible chemical change is used in it
[13]. A reversible chemical reaction occurs at the storage electrode of the type,

AX + nee A + XU

Where A is storage electrode, X is solute present in the electrolyte. Construction of such a cell
requires stable low resistance separator which minimizes direct chemical reaction of the electro
active redox species, and the selected redox couples suitable to semiconductor photoelectrode.
The PEC cells employing third electrode as a storage electrode have been reported in the
literature [ 14-19].

2. Materials and methods:

Preparation of electrode films and electrolytes:

Yttrium-sulphide films have been electrodeposited from the non-aqueous formaldehyde bath
[0.05M Y (NO3)3 - 0.05M CH3CSNH2: - 0.05M CH3COONa] onto a stainless-steel substrate at
room temperature. The CdSe films are electrodeposited from the aqueous bath [0.1M CdCl; -
0.05M SeO-] onto stainless steel substrates. The PEC properties of the film were tested with
the electrolyte 0.1 M (NazS - S —NaOH) s an electrolyte and graphite as a counterelectrode. In
order to increase the photo effect, the films were annealed at 200°C.

The electrolytes are prepared by using analytical grade chemicals in doubly distilled
water. The stable electrolyte for the photoanode (CdSe) is polysulphide [20]. It was prepared
by taking A.R. Grade Sodium hydroxide and sulphur from. B.D.H., India, and A. R. Grade
sodium sulphide, from the Fluka. Appropriate amount of NaOH and Na,S were dissolved in
double distilled water at room temperature. In this solution, sulphur powder was added and
mixture warmed up to 55°C with constant stirring. The mixture was maintained at this
temperature till all sulphur powder dissolves. The solution was cooled to room temperature,
filtered and preserved in the glass stopper air tight bottle. The colour of the the solution was
yellowish pink. The yttrium sulphide films are stable in the ferri-ferrocyanide electrolyte. This
electrolyte was prepared by taking appropriate amount of potassium ferricyanide and potassium
ferrocyanide of analytical grade, dissolved in double distilled water and preserved in the glass
stopper air tight bottle.

Design of the Three Electrodes Storage Cell:

The design of three electrode battery was reported by many researchers in various
journals [21-25]. Here, cell consists of three electrodes, namely, CdSe as a photoelectrode,
graphite as counterelectrode and yttrium sulphide as storage electrode. Two rectangular
transparent plastic boxes were fixed with M-seal by conducting bridge of 3 cm in length formed
with Agar-Agar gel. The size of each rectangular box is 4.0 X 1.5 X 7.5cm3. One compartment
of cell consists of CdSe as a photoanode (5cm?area) and graphite rod (6.2cm?area) as the
counterelectrode. The volumes of the electrolytes were 35 cc in each compartment of the cell.
The electrolyte 0.1 M (Na2S-NaOH) was used in first compartment. The other compartment
consists of 0.1 M [K3Fe(CN)s] — K4Fe(CN)g) electrolyte with yttrium sulphide storage electrode
which is kept in dark.
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Fig.1: Schematicdiagram of the redox storage cell during
charging

Fig.2: Schematicdiagram of the redox storage cell during discharging

The cell was illuminated by using 500-Watt tungsten filament lamp. The light intensity was
200mW /cm3. The electrical characteristics in the mode of charging were studied with the
circuit diagram shown in fig.1 and fig.2 respectively. In fig. 1)- CdSe photoanode, 2)-
counterelectrode, 3) Y-S storage electrode, 4) Agar-Agar gel, 5) 0.1 M (NazS - S — NaOH) and
6) KsFe(CN)s] — K4Fe(CN)e. The current and voltages were recorded using the digital current
and volt meters respectively.
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3. Result and discussion:

The Configuration of the Cell and Charge Transfer Mechanism:
The configuration of the cell was as follows:
n - CdSe/ 0.1M (Naz2S - S—NaOH) / C/ 0.1M - [K3Fe(CN)s] —
K4Fe(CN)s] /Y —S.
During charging the photoreaction occurring at the two electrodes can be described as
follows:
n—CdSe+hv »e” +h?" (hv > E,)
Due to localized electric field at junction,
e”+h* - € pukt h+surf
(i.e. near the interface of the semiconductor electrolyte)
2ht + §27 > S (at the CdSe)
i.e. oxidation of electrolyte would occur, which is present near interface.
e puk = €~ Storage electrode
(Transfer to through back of semiconductor to the storage electrode)
2e"+Y-S—>Y+S5%
when Y-S was the storage electrode.

Charging and Discharging Studies of the CdSe/ 0.1M (Na2S - S —NaOH) / C/0.1M -
[K3Fe(CN)s] — KaFe(CN)e] /Y —S.

During the period of charging, photocurrent raised from 0.15 to
0.225mA/cm?, while cell voltage rose from 30 to 200 mV as shown in fig.3 within the
period of 120 minutes.

30 200

Voltage

40
100
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Discharging of the cell using 6 K2 load across the storage electrode and counterelectrode
results in an initial current of 25 uA/cm?and after the period of two hours current drops to
6 nA/cm? The cell voltage also decreased from 600 to 300mV as shown in fig.4. It can be seen
that the potential drops rather severely under load. This is attributed to resistance losses in the
systems such as those in the photoactive layer and electrolyte, polarization losses at the
counterelectrode and semiconductor metal contact.

Fio 4: Discharoine

4. Conclusion:

From above studies of charging and discharging characteristics, it is concluded that yttrium
sulphide film may be used as a storage electrode.
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Abstract:

During Covid -19 Pandemic College students experienced Stress related responses due to fear
of contagion and to limitations of personal and relational life. The intensity and frequency of
behavioral, cognitive, and emotional responses of students during this period has also been
affected. The COVID-19 pandemic has affected the mental health and social, emotional,
psychological, and educational well-being of everyone. Taking Cognizance of this, Women
Cell of Dhote Bandhu Science College Gondia, Maharashtra, India prepared a questionairee
using Student Stress Survey template. The purpose of this questionnaire was to capture
feedback about major stressers they experienced during the academic year with Covid -19 and
how they handled that. This paper documents the findings from online interview surveys
conducted through google form in a large institutional system in Dhote Bandhu Science
College, Gondia, M. S. India. The study provided a brief, valid and reliable measure to assess
perceived stress to understand the impact of lockdown amongst College students which will be
helpful in developing tailored interventions fostering their wellbeing.
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Introduction:

In March 2020 WHO declared Covid-19 to be a global Pandemic, resulting in lockdown and
life restrictions (1). During Covid -19 Pandamic College students experienced Stress related
responses due to fear of contagion and to limitations of personal and relational life (2,3). The
intensity and frequency of behavioral, cognitive, and emotional responses of students during
this period has also been affected. The COVID-19 pandemic has affected the mental health and
social, emotional, psychological, and educational well-being of everyone (4,5). Taking
Cognizance of this Women Cell of Dhote Bandhu Science College Gondia, Maharashtra, India
prepared a questionairee using Student Stress Survey template. The purpose of this
questionnaire was to capture feedback about major stressers they experienced during the
academic year with Covid -19 and how they handled that. Total 256 students (211 girls and 44
boys) participated in the survey.

Methodology & STUDY area:
Materials and Methods
Participants and Sampling

Online survey data were collected from 23 t029th October 2021 with students of the Institution-
Dhote Bandhu Science College Gondia (M. S). This period fully corresponded to the condition
when Educational Institution was reopened after the pandemic lockdown due to COVID-19 in
Maharashtra and students have experienced various stress factors with massive social
restrictions. The participants were contacted through Mentor- Mentee Whatsapp group.
Students were contacted and given all the information about the study, and they were asked
their participation on a voluntary basis.

All the participants were fully informed about the aims of the study and about the
confidentiality of the data, and they were also assured that the data would be used only for the
purpose of the research and refusal to participate would not affect their current and future
course of study in any way.

Overall, 256 students voluntarily enrolled in the study and completed online google forms.
Measures

The questionnaire included a section dealing with background information (i.e., Gender, Age,
Degree Program, Year of study) and the proposed 7-item COVID-19 Student Stress
Questionnaire,

Results

The total sample consisted of 211 girls and 44 boys, with a combined mean age of 19.92

(SD = 1.50) years.
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Gender
256 responses

@ Male

® Female

@ Prefer not to say
@® Female

Count of Group

E.com Pcm
rE::mrn Computer sci;.-rl'licé
B.vac PCM
Chz. e

A

Computer Science
1.6¢

Food processing and...

Electronics

C
Botany Mz
4 0% 5.2%
Software development '- _Cs
1256 2 Al
Chemistry T Mz
40 5.8%
SD MB
1.6% 2 8%
cBZ Biotechnology

The sample was composed of students enrolled in E com (n = 10, 3.2%),

B. Voc (n=44,1.2%), Food Processing and technology( n= , 2.4%) , Electronics ( n=,
2.4%), Botany ( n= , 4%), Software development (n= , 2.8 %), Chemistry( n= , 6.4%),
CBZ (n= ,6.0%), PCM and Psychology (n = 460, 89.5%) degree programs;
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Count of What are the usual causes of stress in your life?
(Select all that apply)

Friends Issues
1.39%

Any other
18.6%

Financial Issues
22.4%

Health Related Issues
1 1 _B(J_._:

Family issues

7.6%

Studies issues
30.8%

Work ( Job Related Iss...
6.8%

the majority of them were final year students (1st year n =400, 77.8%; 2nd year n = 46,
8.9%; 3rd year n = 68, 13.3%).

What are the most pressing stress factors in your current academic context (related to this
program of study)? Select all that apply.

250 responses

Study workioad —106 (42.4%)
Grades 42 (16.8%)
Financial pressure (e.g. tuition.... —B66 (26.4%)
Work (and Study) - Life balance -B7 (26.8%)
Relationship with (some) facult... —18 (7.2%)
Relationship with other students —18 (7.2%)
Campus social life
Other —70 (28%)
0 25 50 75 100 125
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What are the usual causes of stress in your life? (Select all that apply)
256 responses

® Studies issues
@ Financial lssues

\ §
\ 1.7% J

@ Family issues

@ Friends lssues

@ Issues with Significant Person( Pariner)
@ Work ( Job Related Issues)

@ Health Related Issues

31.6% @ Sports / Athletics activities issues

112V

What are the usual causes of stress in your life? (Select all that apply)
256 responses

@® My involvement in clubs and
organizations

@ Any other

\ §
\ 1.7% J

31.6%

A 22

Due to on and off closure and opening of the educational institutions 30.8 % students reported
worries related to studies while 22.4% told financial issues, 6.8% students reported job related
issues to be stress related cause.
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What are the usual BEHAVIORAL effects of stress you've noticed at yourself? (Select all that apply)

250 responses

91 (36.4%)

Change In activity levels
Decreased effi ciency and ef...
Diffi culty in communicating
Increased sense of humor/g. ..
Irritability, outbursts of anger, ...
Inability to rest, relax or let d...
Change in sleep patterns
Change In activity performance
Periods of crying

Increased use of tobaceca, al. ..
Hyper-vigilance about safety...
Avoidance of activities or pla...
Accident prone

Other —B0 (24%)

0 20 40 60 80 100

—46 (18.4%)
56 (22.4%)

23 (9.2%)
-65 (26%)

45 (18%)
-52 (20.8%)
57 (22.8%)

41 (16.4%)

6 (2.4%)

20 (8%)
-27 (10.8%)

9{3.6%)

36.4% students reported Change in activity levels, 22.8% reported Decreased efficiency &
Change in activity Performance-, 20.8% students reported Change in Sleep Patterns while
22.8% students reported change in behaviour.

What are the usual PSYCHOLOGICAL or EMOTIONAL effects of stress you've noticed at yourself?
(Select all that apply)

246 responses

31 (12.6%)

Feeling heroic, euphoric or ...
Denial

Anxlety or fear

Worry about safety of self or...
Irritability or anger
Restlessness

Sadness, moodiness, griefo...
Vivid or distressing dreams
Guilt or "survivor guilt

—16 (6.5%)

40 (16.3%)
45 (18.3%)
64 (26%)
56 (22.8%)

101 (41.1%)

16 (6.5%)
-20 (8.1%)

Feeling overwhelmed, helple... -92 (21.1%)
Feeling isolated, lost, lonely... 45 (18.3%)
Apathy 10 (4.1%)

Owver-identifi cation with survi... 7 (2.8%)
Feeling misunderstood or un... 36 (14.6%)

MNone of the Above —39 (15.9%)

Cther 38 (15.4%)
0 25 50 75 100 128

41.1% students reported Sadness, Moodiness, grief, 22.8% reported Restlessness, 18.3%
reported feeling isolated, lost and lonely, 18.3% worry about self safety while 14.6% felt

misunderstood by the others.
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What are the usual PHYSICAL effects of stress you've noticed at yourself? (Select all that apply)

256 responses

Increased hearl rate and res. . 43 (17.6%)
Increased blood pressure —26 (10.2%)
Upset stomach, nausea, diar... 36 (14.1%)
Increased or decreased app... —34 (13.3%)
Sweating or chills 32 (12.5%)
Tremors or muscle twitching —10 {3.9%)
Muffl ed hearing 8 (3.1%)
Tunnel vision 9 (3.5%)
Feeling uncoordinated -28 (10.9%)

Headaches -110 (43%)
Sore or aching muscles 11 (4.3%)
Light sensitive vision 11 (4.3%)
Lower back pain 39 (15.2%)
Feeling a "lump in the throat" 15 (5.9%)
Fatigue that does not improv... —12 (4.7%)
Menstrual cycle changes 31(12.1%)
Change In sexual desire or r... 7 (2.7%)
Decreased resistance to col... 14 (5.5%)
Flare up of allergles, asthma... —8 (3.1%)
Hair loss 82 (32%)
Mone of the Above 33 (12.9%)
Other 32 (12.5%)
0 25 50 75 100 125

Amongst Physical Effects 17.6% students observed Increased Heart rate during the period of
Covid-19. 12.15 girl students reported changes in menstrual cycle, 43% reported headaches.

What are the usual COGNITIVE effects of stress you've noticed at yourself? (Select all that apply)

256 responses

@ Memory problems/fargetfulness

@ Disorientation

@ Confusion

@ Slowness in thinking, analyzing, or co..,
@ Diffi culty calculating, setting priorities...
@ Diffi culty Concentrating

@ Limited attention span

@ Loss of objectivity

12V

26.2% students reported Confusion during these days.
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What are the usual SOCIAL effects of stress you've noticed at yourself? (Select all that apply)
256 responses

@ Withdrawing or isolating from people

@ Diffi culty In listening

@ Diffi culty in sharing ideas

@ Diffi culty in engaging mutual problem, ..
@ Blaming

@ Criticizing

@ Intolerance of group process

@ Diffi culty in giving or accepting suppor..,

112V

29.3% students experienced Social Isolation. Most of the students experienced it when any of
the family member got affected from the corona virus then they found themselves isolated.

What are your perscnal methods to relieve stress? (Select all that apply)
251 responses

Eating 44 (17.5%)
Sleeping

Drinking

Drugs

Sports / Exercise
Talking with someone
Shopping

Computer Games
Social Media

None of the Above
Other

111 (44.2%)

13 (5.2%)
-3 (1.2%)

41 (16.3%)
85 (33.9%)

...2& fﬁ".-"n]
13 (5.2%)

44 (17.5%)
-38 (15.1%)

0 25 50 75 100 125

Sleeping, Addiction to Social Media, Sports, Exercise, Chit chatting on phone and Online
shopping were reported to be the best ways of relieving from stress.

Students Views on what the Institution should do to overcome these stress factors

‘Due to corona virus pandemic there are so many students who are financially not strong
because their parents also facing financial pressure. So that some concession should be provide
to students.

‘Good guidance for education and job, Institution giving the excellent education through
vertual meetings, it could be very useful if they continue this education in a regular traditional

2

way’.
‘Help us to guide the career opportunities and support us.
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‘Financial support and mentally support’.

‘Arrange a programme for parents to tell them or make them understood that how important it
is to be frank with their children. Tell them to make conversation with their kids’’

‘Providing scholarship is the better way to get rid of this problem (scholarship due to corona
pandemic must increase)’.

‘Government bus will properly routine their schedule for traveling to help us the students’

‘The mind feels energized by the inspirational words of the teachers. There comes a passion to
do something different in life’.

Conclusion;

Higher education students experience truly stressful situations a lot many times. Student’s
feedback is essential for any academic institution. Such surveys can help us to understand
different factors responsible for their stress. By doing so we can support our students to cope
up with that more efficiently. It can also be helpful in developing tailored interventions
fostering their wellbeing.
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Abstract:

In the present study medicinal plant from Chandgad region are reported with their ayurvedic
medicinal importance and active principles. A total of 25 medicinal plants belonging to 22
different families were recorded. Out of which 2 were monocotyledons and 23 were
dicotyledons. Present investigation was undertaken to study plant resources and updated
practical activities like extracts preparations or poultice applied to the body to alleviate
inflammation as well as to cure human health disorders. In our study, source of medicine was
leaves in 6 plants-Azadirachta indica A. Juss., Ocimum sanctum Linn. Nyctanthes
arbortristisLinn.,. Centella aciatica L. Urb., Adhatoda vasica Medic., Tridex procumbens L.
fruits in 11 plants-Emblica officinalis Gaerth.Piper nigrum L., Citrusaurantium L., Garcinia
indica Du petit Thou. Choisy, Carica papaya Linn. Punica granatum Linn. Helicteres isora L.
Syzygium cumini L. Skeels, Aegle marmelos Corrt., Terminalia chebula Retz., Solanum
virginianum L., stem in 3 plants- Holarrhena pubescns Wall. Ex G. Don., Tinospora cordifolia.

Glycyrhiza glabra (Willd.) Hook.f. & Thomson, L., rhizome in 2 plants-Curcuma longa L.,
40
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Zingiber officinale Rosc., Floral bud in 1 plant-Syzygium aromaticum (L.) Merr. & L.M. Perry.,
bulb in 1 plant- Allium sativum L. and bark in 1 plant- Cinchona offcinalis (L.) Ruiz. It is
necessary to conserve the precious biodiversity of plants as it gives powerful immunity boosters
designed for the pandemic of covid-19 situation. In our studies total soluble proteins content
was recorded in all medicinal plants. The total soluble proteins in the dried fruits of Terminalia
chebulaRetz. was found to be 66.9g 100'g fr.wt.

Keywords: Phytochemical, Medicinal plants, Uses, Families, Habit.

Corresponding Author: *Dr. Anjali P. Patil, email- anjalimane1972@gmai.com
1. HOD, Department of Botany, R.B. Madkholkar Mahavidyalaya, Chandgad, District-
Kolhapur, Maharashtra, India.

1. Introduction

Medicinal plants provide a major resource for herbal industry. Nearly 80% of people rely on
traditional herbal medicine to meet their primary health care needs due to their effectiveness
[16]. Approximately 6000 medicinal plants are officially registered as herbal drugs in
Ayurveda.

Structure of Covid-19 virus

COWVID-1%9

A —— % : P ﬂ P e

FHE-ratwin

o .I'. __\1-.. i
e AT S ..

Corona viruses are a group of related RNA viruses that cause diseases in mammals and birds.
Corona viruses constitute the subfamily Orthocoronavirinae, in the family Coronaviridae, order
Nidovirales and realm Riboviria. They are enveloped viruses with a positive-sense single-
stranded RNA genome and a nucleocapsid of helical symmetry. The genome size of corona
viruses ranges from approximately 26 to 32 kilobases, one of the largest among RNA viruses.
They have characteristic club-shaped spikes that project from their surface, which in electron
micrographs create an image reminiscent of the solar corona, from which their name derives.

Their size is highly variable with average diameters of 80 to 120 nm. The total molecular mass
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is on average 40,000 kDa. They are enclosed in an envelope embedded with a number of protein
molecules. The lipid bilayer envelope, membrane proteins, and nucleocapsid protect the virus
when it is outside the host cell. Four human corona viruses produce symptoms that are
generally mild e.g. Cold, Cough, Fever.

Human corona virus OC43 (HCoV-0C43), B-CoV

Human corona virus HKU1 (HCoV-HKUI), B-CoV

Human corona virus 229E (HCoV-229E), a-CoV

Human corona virus NL63 (HCoV-NL63), a-CoV

Three human corona viruses produce severe symptoms e.g. Malerial Fever, Bronchitis,
Respiratory tract infections, Fits, Nerve Disorders.

Severe acute respiratory syndrome corona virus (SARS-CoV), B-CoV (2003)

Middle East respiratory syndrome-related corona virus (MERS-CoV), B-CoV (2012)

Severe acute respiratory syndrome corona virus 2 (SARS-CoV-2), B-CoV (2019)

These cause the diseases commonly called SARS, MERS, and COVID-19 respectively.
Medicinal plants have curative properties due to presence of chemical substances like alkaloid,
glycoside, oil, gum, tannin, resin, minerals, steroids, starch, acid, mucilage, phenol, coumarin,
anthraquinone, flavonoid, anthocyanin, saponin, vitamin and glucosilinates. Plant parts like
root, bulb, rhizome, bark, stem, leaves, flowers, fruits, seeds are utilized in the drugs
preparation. Some important plants are useful for prevention of diseases.

2. Materials and methods

Medicinal plant survey was conducted during the last two years. The study area design for the
medicinal plants was Chandgad taluka. For collecting varied information, we have visited to
study area in rainy, winter and summer seasons. In that, we observed varieties of plant species
in vegetative stage and reproductive stage. Several plant specimens were collected, reported
along with their ethno-medicinal systems. This paper includes documents of dialogue along
with twenty-five rural people living near forest area of Chandgad, Here, Kolindre, Mirvel,
Satwane, Kurtanwadi, Pohachiwadi, Adkur and Waghotre. Ethnobotanical information about
medicinal plants is given by the local people. Geological co-ordinate of study area is 74°18 38"
E, 15°95'47°N. Recorded information [Table -1] was confirmed using literature cited in the
ayurvedic medicinal books, regional flora, recent research papers from and relevant literature
[2], [4], [8], [10], [11], [13]. For extraction of total soluble proteins 1 g. fresh plant material

was homogenized in 0.14M cold saline [NaCl] solution. The extract was filtered and
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centrifuged at 5000 rpm for 15 minutes. The supernatant was used as a source of proteins.
For estimation of proteins method described by Gornall et.al. [1949] was used. When proteins
are treated with an alkaline solution of copper sulphate the peptide linkages are broken down
giving a characteristic violet colour to the solution. This reaction is termed as Biuret reaction
and first demonstrated on Biuret which is the product of pyrogenic decomposition of urea. One
ml of plant extract and one ml distilled water was mixed with eight ml ofBiuret reagent and it
was incubated at 37 ° for 30 minutes utilizing water bath. The absorbance of violet colour was
measured at 540 nm. Simultaneously a set of reaction mixtures containing different
concentrations from Blank, 0.4, 0.8, 1.2, 1.6 and 2 ml of standard Casein -20 mg/ ml was
prepared to obtain a standard curve of proteins. This curve was used to determine the amount
of proteins [17].

3. Results and discussion

In the present research work botanical name, vernacular name, family, habit, uses, chemical
content, flowering and fruiting period of the plants were studied by using flora, internate
facility and field visits. We have collected ethnobotanical information of medicinal plants
[Table-1] given by the rural people which is needful to cure human diseases.

Table 1- Documentation of the ethnobotanical information of medicinal plants given by

the rural people and Protein content in the medicinal plant parts.

Sr. | Name of the | Botanical name, Vernacular name, Proteins | Use of the | Floweri
No | Vaidya family, habit and chemical contents | (g 100”'g | plants ng and
of the plants fr.wt.) Fruiting
period
1 Shri.J.B. Allium sativumL., Lasun (Family- 3.9 Oil or cheese | Feb.-
Satwanekar | Liliaceae) Herb Allicin, fried bulbs May
diallyldisulphid, vinyldithins, ajoene, cure fever
allyl propyl disulphide, Sulphur
2 Shri. M. Emblica officinalisGaerth., 11.6 Fruit churna | Apr.-
G.Patil Avala(Family-Euphorbiaceae) Tree, or boiled May
Vitamin C,embilicanin-A and B- fruits with
ellagic acid,quercetin,phyllemblic salt cure
acid, alanine,aspartic and glutamic acidity
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acid,lysine,proline,chromium,copper.
iron ,niacin.
Shri. J.B. Azadirachta  indica  A. Juss, | 3.0 Leaf juice May-
Satwanekar Kadulimb. (Family- Meliaceae) Tree, with honey Sept.
Tyurosine, proline, azadiractine, cure skin
quercetine,  nimbidine,  nimbin, infection
nimbandiol, nimbolide, quercitin,
sistosterol, hexacosanol. Margolone
Shri.V.S. Piper nigrum L., Miri (Family- 4.1 Seed powder | May-
Desai Piperaceae) Climber, Piperine, with cheese | June
piperidine cure malarial
fever.
Shri.M. S. Curcuma longa L., Halad (Family- 3.0 Powder with | July-
Kalkudrikar | Zingiberaceae) Herb, Curcumine milk or | Aug.
alcohol cure
fever, cold,
cough
Shri..M. Citrus aurantium L., Limbu 6.2 Fruits  cure | Apr.-
Patel (Family-Rutaceae) Tree, Citric acid, stomach Jun.
hydroxyl citric acid, vitamin-c disorders
Shri. Garcinia indica Du petit Thou. 6.4. Fruits  cure | Nov.-
Shri.J.B. Choisy Kokam (Family-Cluisiaceae) acidity Feb.
Satwanekar Tree, Isogarcinol, cambogin,
cambogenol, Garcinol, garcinic acid,
hydroxyl citric acid, malic acid,
tartaric acid,
Sou.V.M. Carica papaya L. Papai (Family- 11.2 Cure stomach | Throug
Desai Caricaceae) Tree, Vitamin C, A, E, disorders, hout the
mineral Magnesium, Iron, Sodium, used as year
flavonid, carbohydrate potassium, abortifacient
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pantothenic acid,folate acid, fibers,
enzymes- papaintha and papain,
terpenoid,alkaloid, tannin,

glycoside,saponins,steroids.

palmarin, berberin, tinosporin,

9 Shri. Ocimum tenuiflorumL., Tulsi 6.5 Leaf juice Throug
R.M.Patil ( Family- Lamiaceae) Shrub, cure Skin hout the
Eugenol,eugenol methyl disease,cough | year
ether,carvacrol,methyl, ,cold,
chavicol,cineole,linalool bronchitis
10 | Shri.  R.M. | Punica granatum L., Dalimb 3.7 Fruits  cure | Apr.-
Patil (Family-Lythraceae) Tree, stomach May
Sugars, ascorbic acid, pectin, N, Zn, disorders
Fe, Co, I, Na, Mn, fibres protein,
lipid, glycerol, linoleic acid, stearic
acid, peletierine, punicic acid
11 | Sou.S.V. Nyctanthesarbor-tristis L., Parijatak | 8.5 Leaf  juice | Aug.-
Shinde (Family- Oleaceae) Tree, mixed in | Dec.
Crocin-3, Astragalin, Nicotiflorin, water  cure
Nictanthoside fever
12 | Shri.  P.M. | Holarrhena. pubescns Wall. ex G. 4.5 Stem water | Apr.-
Disoza Don., Kuda (Family —Apocynaceae) extract cure | July
Tree, steroid, alkaloid, tannin, fever
phenol, saponin, resin, coumarin,
ergasterol
13 | Shri. S. V.| Centella asiatica (L) Urb., Brahmi 10.2 Leaf oil - Hair | Aug.-
Shinde (Family- Apiaceae) Herb, Bramhine tonic Sept.
14 | Shri.  A.N. | Tinospora cordifolia (Willd.) 7.2 Stem powder | May-
Patil Hook.f. & Thomson, Gulvel mixed with June
(Family-Menispermaceae) Climber water cure
Tinosporin, columbin, chasmanthin, fever,

45




RTPAS-2022 Special issue in RILBPCS

www.rjlbpcs.com

giloinisin, B, sitosterol, nonacosan, dyspepsia,
pyrrolidine, furanolacton. leprosy
15 | Shri.  A.N. | Helicteres isora L. Muradshenge, 18.2 Fruit powder | Apr.-
Patil (Family- Malvaceae) Shrub, mixed with | Dec.
Diosgenin water  cure
stomach
disorders
16 | Shri.R.M. Syzygium cumini (L.) Skeels, 36.0 Cure acidity, | Mar.-
Patil Jambhul maintain Apr.
(Family- Myrtaceae) Tree, blood Sugar
Myricetin, 3-L-arabinoside, level.
dihydromyricetin, betulinic acid, dissolve
friedellin. kidney stone.
17 | Shri. P.M. | Justicia adhatoda L., Adulsa 2.4 Leaf extract | Dec.-
Disoza ( Family-Acanthaceae) Shrub, cure asthma, | Feb.
Vasicinolone, vasicol, peganine, cold cough,
vacisine, maiontone, sistosterol, dysentery,
glucoside, kaempferol malaria,
increases
blood flow
and cure skin
disorders
18 | Shri. S.T. | Aegle marmelos (L.) Corr., Bel 6.4 Cure Jan.-
Ardalkar (Family- Rutaceae) Tree, Aegeline, diarrhoea, May
marmin, phellandrene, rutin, Fruit pulp
linolenic acid. The drug of bel is mix with

called Belae fructus,

turmeric and
paste is
applied
externally in
case of

pimples.
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19 | Shri. S.T. | Tridax procumbens L., Dagadphool | 4.5 Leaf poultice | July-
Ardalkar (Family-Asteraceaae) Herb, cure wounds | Oct.
Steroids, carotenoids, fatty acids,
sterol, tannin.
20 | Shri. A.S. | Terminalia chebula Retz., Hirda 66.9 Fruit powder | May-
Patil (Family- Combretaceae) Treecitric and honey June
acid, hydroxyl citric acid, vitamin-c, cure stomach
disorder
acidity, thirst
reliever
21 | Sou. S.K. Syzygium aromaticum (L.) Merr. & 54.1 Cure June-
Meghane L.M. Perry, Lavang (Family- toothache Oct.
Myrtaceae) Treeprotein,
carbohydrate, tannin, oleanolic acid,
eugenol acetate, cayeophyllene,
eugenol,
22 | Sou.P.P. Glycyrrhiza glabra L., Jashtamadha | 8.9 Sore throat June-
Meghane (Family-Fabaceae) Shrub, Estragole, Aug.
anethole, eugenol, indole y-
nonalactone, cumic alcohol.
23 | Sou.P.P. Zingiber officinale Roscoe 3.7 Sore throat May-
Meghane Aale (Family- Zingiberaceae) Shrub, July
Zingiberine, gingerol, shogaols,
zingerone, paradol, curcumene,
bergamotene, camphene, bisabolene,
bourbormene, borneol, acetate,
calamene, cedrol, citral, citronellol.
24 Sou.P.P. Cinchona offcinalis L., Dalchin 6.1 Bark powder | Sept.-
Meghane (Family-Rubiaceae) Tree, quinine with cheese | Dec.

and quinidine.
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cure Malarial

fever

25 | Sou. S.K. Solanum virginianum L., Belvange 46.0 Fruit powder | Nov.-
Meghane (Family- Solanaceae) Herb, cure May
toothache,

cold, cough

The present investigation was carried out to explore traditional utilization of medicinal plants.
Active principles of plants have always played sustainable role in human welfare by satisfying
needs ranging from food to medicines. In our studies tree habit [Fig.-1] and use of fruits [Fig.-
2] were dominant in the medicinal flora. We have reported 25 medicinal plants species [
Photoplate 1 and 2] from 22 different families [Fig.-3]. In some species the seed coats of the
seeds are hard due to which seed germination is inhibited for such types of seeds mechanical
and chemical scarification methods can be used [9]. Chemicals used for the treatment of seeds
are Gibberellic acid, Indole-3 butyric acid, Maleic hydrazide. Concentrated sulphuric acid. It
is essential to conserve and proliferate these plants to avoid the pandemic of covid -19 [1], [3],
[5], [6], [7], [12], [14], [15]. The protein content was estimated from the plant parts of the
medicinal flora. . The total soluble proteins in the dried fruits of Terminalia chebula Retz.Was
found to be 66.9g 100'g fr.wt. Better contents of proteins have been recorded in floal buds
of the Syzygium aromaticum (L.) Merr. & L.M. Perry. which was 54.1 g 100'g fr. wt. and it
was 46.0 g 100™'g fr.wt.in the Solanum virginianum L. fruits. The data on estimation of proteins
has been presented in Table-1. The values of proteins from our studies were associated with

the proteins content research findings in the medicinal plants studied by. N. G. Mager [5].
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Fig.1- Habit of the medicinal flora
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Fig.3- Numbers of the families in the medicinal flora
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PHOTOPLATE-1-

L., & Citrus aurantium L., 7 Gorcinig indica Du petit Thou, Choisy., 8 Cemfelfla asiatica (L) Urb., 9 (rcinmne
teriflorem L., 10 Purica gramatem Linn., 11 Nycranthes arbor-tristis L., 12 Holarrkena pubescens Wall. ex G.
Don., 13 Tinospora cordifolia (Willd.) Hook.f. & Thomson., 14 Helicteres isora L., 15 Carica papava Linn., 16
Syvzvarium ceumind (L) Skeels. . 17T Justicia adhatoda L., |8 Aegle marmelos (L) Corr.
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PHOTOPLATE-2-

1 Tridax procumbens L., 2 Terminalia chebuwla Retz., 3 Sy=yedwm aromaticum (L) Merr, & LM Perry.,
4 Grlyoveriiza glabra L., 5 Zingiber officingle Roscoe , 6 Cinchong offcinalis L., 7 Solamum heterodoxae var,
heterodoxum Dunal., B Shrimati S. V. Shinde, 9 Shri. 5. T. Ardalkar, 10 Sou P. P. Meghane and Sou. 5. K.

Meghane.

4. Conclusion

Medicinal plants diversity has probable applications in conservation, cultivation and drug
discovery due to occurrence of chemical contents. Various products like churns, ointments
poultice, extracts are derived from medicinal flora. In conclusion it can be revealed that the
medicinal plant parts were leaves in 6 plants, fruits in 11 plants, stem in 3 plants, rhizome in 2
plants, bulb in 1 plant, floral bud in 1 plant and bark in 1 plant possess significant amount of

proteins to build up theresistant human health against variable diseases.
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Abstract:

In the present work series of aryl-pyrazole based chalcones were synthesized through stepwise
manner and screened for their anticancer activity. Initially a precursor compound 5-chloro-3-
methyl-1-phenyl-1-H-pyrazole-4-carbaldehyde (4) was synthesized from theformylation of 3-
methyl-1-phenyl-2-pyrazolin-5-one (3)which was obtained from the condensation of starting
compounds ethyl aceto acetate (1) and phenyl hydrazine (2). Finally the precursor compound
(4) on claisen-schmidt condensation with various active hydrogen compounds yields final
chalcone derivatives. The structures of synthesized derivatives were confirmed on the basis of

their spectral data and then confirmed structures were screened for their anticancer activity.

55



RTPAS-2022 Special issue in RILBPCS www.rjlbpcs.com

Among the tested compounds, compound6l Displays potential anticancer activity against
MCF-7 breast cancer cell line.

Keywords: Vilsmeier-Haack Reaction, Aryl-pyrazoleChalcones, anticancer, active methylene
compound, Breast cancer cell line.

*Corresponding Author: Dr. U.B. Chougale, Department of Chemistry, Karmaveer Hire
Arts, Science, Commerce and Education College, Gargoti, Shivaji University, Kolhapur,
Mabharashtra, India.

1. Introduction
Pyrazole, a five membered two nitrogen containing heterocyclic compound exhibits

diversified biological properties like anticancer [1], antimicrobial [2], anti-inflammatory [3],
anti-diabetic [4], antifungal [5], anti-depressant [6] and anticonvulsant [7] etc. In last few years
several pyrazole derivatives have been synthesized and marketed as Celocoxib (anti-
inflammatory), CDPPB (antipsychotic), Sildenafil or Vigra (sexual tonic), Lonazolac (anti-
inflammatory), Betazole (Ha-receptor agonist, Fizolamine (anti-depressant), Difenamizole

(analgesic) etc.
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For the synthesis of various pharmaceuticals and agrochemicals, pyrazole and it’s well
known analogues have been used as basic building blocks to modify and enhance the biological
activities of synthesized derivatives. As a result of which pyrazole derivatives with broad
spectrum of activities like anticancer [8-12], antimicrobial [13-15], anti-depressant [16, 17],
antidiabetic [ 18], insecticidal [19], a-Amylase inhibitors [20], antifungal [21, 22]and analgesic
[23-25] activities have been synthesized.

In present study we focused on the synthesis of some novel pyrazole derivatives with
anticancer activity. Now a day’s cancer is a major health issue in human being as it causes
average 13% of all the death. Hence designing and synthesizing new anticancer therapeutic
agents is one of the biggest challenges as well as fundamental goal for researchers in the field
of medicinal chemistry.

2. Materials and methods
IR spectra were recorded in KBr on FT/IR-4600 type A spectrophotometer."H NMR and *C

spectra were recorded in CDCI3 on Bruker 400MHz spectrometer using TMS as an internal
standard. Chemical shifts are reported in d units and the coupling constants (J) are reported in
Hertz. Mass spectra were obtained with a Shimadzu LCMS-2010EV. TLC was performed on
an alumina backed silica plate with visualization by UV-light. Melting points were determined
in open capillary tubes and were uncorrected.

Synthesis of 3-methyl-1-phenyl-2-pyrazolin-5-one (3)

Under Solvent free condition a mixture of phenyl hydrazine (4.3g, 3.94 mL, and 0.04 mol) and
ethyl acetoacetate (5.2g, 5.2 mL, 0.04 mol) was taken in a 100 mLround bottom flask and
heated at 120°C with constant stirring for 4h on an oil bath. After completion of the reaction
checked on TLC, the reaction mixture was cooled and diethyl ether (20 mL) was added to it.
The obtained solid was filtered, washed with diethyl ether and recrystallized from ethanol to
obtain the pure product 3-methyl-1-phenyl-2-pyrazolin-5-one (3) in excellent yield.

Synthesis of 5-chloro-3-methyl-1-phenyl-1H pyrazole-4-carboxaldehyde (4) by
Vilsmeier-Haack formylation reaction

Vilsmeier-Haack formylationof a mixture of 3-methyl-1-phenyl-2-pyrazolin-5-one 3 (2.205g,
0.018 mol) and dimethyl-formamide (DMF) (10 mL, 0.13 mol) was carried out in a three-neck
round-bottomed flask equipped with reflux condenser under an inert atmosphere. The reaction
mixture was cooled at 0°C and treated with POCI3 (4.6g, 2.8mL, 0.03 mole), maintaining the

temperature between 10-15°C. After complete addition, the reaction mixture was heated on a
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water bath for about 3h, cooled, and poured into ice water with vigorous stirring to obtain the
desired compound 4 in good yield. The product obtained was recrystallized from ethanol as
yellow needles.

General procedure for the synthesis of aryl-pyrazole based chalcones (6a-1)

In a round bottomed flask, a mixture of compound 5-chloro-3-methyl-1-phenyl-/H-
pyrazole-4-carboxaldehyde (4) (0.220 g, 1 mmol) and active hydrogen compound (5)(1 mmol)
was dissolved in ethanol (15 mL) under stirring. To this solution sodium hydroxide (0.12 g, 3
mmol) was added dissolved in minimum quantity of water and stirring continued for 2-3h. The
completion of reaction was checked by TLC. After completion of reaction, the solid product
obtained was filtered-off and washed with little cold ethanol. The crude product was dried and
recrystallized from ethanol to get desired product (6) in pure form.

Spectral data of representative compounds
(32)-3-[(5-chloro-3-methyl-1-phenyl-1H-pyrazol-4-yl)-methylidene|-1,3-dihydro-2 H-
indol-2-one (6a)

FT-IR vmaxem': 615, 687, 781, 899, 999, 1221, 1366, 1460, 1500, 1613, 1708, 1739, 3019,
3328.'H NMR (CDCls;, 400 MHz):52.32 (s, 3H, -CH3Pyr), 6.91( d, J= 8Hz, 1H, -
ArHoxindole, 6.98 (d, J= 8Hz, 1H, -ArHoxindole), 7.20 (d, J= 7.6 Hz, 1H, -ArHoxindole),
7.24 (d, J=7.6 Hz, 1H, -ArHoxindole), 7.64 (dd, J= 1.2 Hz, J= 8Hz, 2H, -ArH), 7.46 (d, J= 7.2
Hz, 1H, -ArH), 7.50-7.56 (m, 3H, 2 x -ArH, 1 =CH), 8.23 (bs, 1H, -NH- ). '3C NMR
(CDCI:100 MHz): 13.79, 109.98, 114.53, 121.90, 122.05, 124.12, 124.53, 124.83, 12491,
127.12, 128.53, 129.05, 129.17, 129.29, 129.86, 137.83, 141.39, 149.40, 169.46.MS (EI) m/z:
335.95 (M)"

5-[(5-chloro-3-methyl-1-phenyl-1H-pyrazol-4-yl)-methylidene]-1,3-diazinane-2,4,6-
trione (6b)

FT-IR vmaxem': 681, 763, 882, 971, 1027, 1156, 1325, 1535, 1613, 1680, 2930, 3346. 'H
NMR (CDCls, 400 MHz):5 2.29 (s, 3H, Pyr-CH3),7.44 (d, J =7.1 Hz, 1H, -ArH ), 7.49 —
7.55 (m, 3H, 2-ArH, 1 =CH ), 7.62 (dd, J = 7.2 Hz, 1.2 Hz, 2H, 2-ArH ), 8.29 ( bs, 2H, 2-
NH-). 3C NMR (CDCIs 100 MHz): 13.33, 118.7, 121.8, 122.03, 124.7, 129.20, 129.46,
130.20, 132.6, 133.0, 139.4, 145.2, 150.4, 166.70, 167.76. MS (EI) m/z: 330.65 (M)"
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5-[(5-chloro-3-methyl-1-phenyl-1H-pyrazol-4-yl)-methylidene]-1,3-dimethyl-1,3-
diazinane-2,4,6-trione (6¢)

FT-IR vmaxem': 688, 693, 736, 893, 976, 1019, 1165, 1245, 1389, 1557, 161, 1684, 2981. 'H
NMR (CDCl3, 400 MHZz):6 2.28 (s, 3H, Pyr-CH3),3.6 (s,6H,2x N-CH3),7.42(d,J=7.2
Hz, 1H -ArH ), 7.51-7.56 (m, 3H, 2x -ArH, 1 =CH ), 7.62 (dd,J=7.2 Hz, 1.2 Hz, 2H, 2 x -
ArH). 3C NMR (CDCl3 100 MHz): 13.45,28.2,29.10, 118.7, 121.89, 122.32, 124.7, 129.12,
129.92, 130.45, 132.6, 133.0, 139.4, 145.2, 151.2, 164.4, 168.22. MS (EI) m/z: 358.90 (M)"

2-[(5-chloro-3-methyl-1-phenyl-1H-pyrazol-4-yl-methylidene]-5,5-dimethylcyclohexane-
1,3-dione (6d)

FT-IR vmaxem': 617, 678, 718, 989, 1024, 1212, 1363, 1406, 1517, 1622, 1686, 2889, 965,
3024."H NMR (CDCls 400 MHz):5 1.5 (s, 6H, 2 x —~CH; Dimedone), 2.31 (s, 3H, Pyr-CH3),
3.44 (s, 4H, 2 x —CH:Dimidone), 7.42 (d, J = 7.2 Hz 1H —-ArH), 7.46-7.52 ( m, 3H, 2x ArH,
1=CH),7.60 (dd, J=7.1 Hz, 1.1 Hz, 2H, ArH). '3C NMR (CDCl; 100 MHz): 14.25, 29.56,
30.18, 32.0, 52.66, 54.84, 124.7, 128.8, 129.34, 129.34, 129.87, 131.43, 132.66, 133.80,
135.08, 139.4, 145.2, 187.4, 195.65. MS (EI) m/z: 342.80 (M)"

(4Z)-4-|(5-chloro-3-methyl-1-phenyl-1H-pyrazol-4-yl)-methylidene|-5-methyl-2-phenyl-
2,4-dihydro-3H-pyrazol-3-one (6¢)

FT-IR vmaxem': 1027, 1130, 1185, 1265, 1308, 1389, 1425, 1587, 1670, 1685, 2885, 3017.
'H NMR (CDCls, 400 MHz):5 2.35 (s, 3H, Pyr-CH3), 2.57 (s, 3H, -CH3), 7.44 — 7.49 ( m,
6H, 5 x -ArHPyr, 1 =CH), 7.53 —7.58 (m, 5H, -ArH ). '3C NMR (CDCIl3 100 MHz): 13.45,
15.45, 119.08, 12.21, 121.8, 122.10, 124.7, 126.32, 129.2, 129.22, 129.26, 129.82, 130.12,
131.60, 132.6, 133.0, 139.2, 139.4, 145.2, 147.6, 167.93. MS (EI) m/z: 376.95 (M)*

(2E)-3-(5-Chloro-3-methyl-1-phenyl-1H-pyrazol-4-yl)-methylidene]-3,4-
dihydronapthalen-1(2H)-one (6f)

FT-IR vmaxem™: 736, 862, 976, 1128, 1324, 1463, 1598, 1628, 1685, 2880, 2917, 3001. 'H
NMR (CDCls, 400 MHz):5 2.39 (s, 3H, -Pyr-CH3), 3.22 (t, 2H, -CH>-CH>-), 3.92 (t, 2H, =C-
CH>-),7.42 —7.46 (m, 2H, -ArHtetralone), 7.50 —7.93 (m, 8H, 7 x —ArH, 1 =CH-). 3*C NMR
(CDCI3 100 MHz): 13.30, 31.04, 32.04, 121.8, 122.46, 124.7, 127.6, 128.3, 128.5, 129.2,
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130.43, 131.32, 132.4, 132.6, 133.0, 134.2, 139.4, 140.7, 142.9, 145.2, 190.30. MS (EI) m/z:
348.48 (M)

(52)-5-|(5-chloro-3-methyl-1-phenyl-1H-pyrazol-4-yl)-methylidene]-1,3-thiazolidine-2,4-
dione (6g)

FT-IR vmaxem™: 872,917, 1165, 1270, 1389, 1452, 1578, 1654, 1688, 2898, 2965, 3025, 3289,
3465. "TH NMR (CDCls, 400 MHz):5 2.32 (s, 3H, Pyr-CH3),7.42 (s, IH,=CH ), 7.46 (d J =
7.2 Hz, 1H, -ArH ), 7.51- 7.56 (m, 2H, -ArH ), 7.64 (dd, J =8 Hz, 1.2 Hz, 2H, -ArH ), 8.16
(bs, 1H, -NH-). 3C NMR (CDCI3 100 MHz): 13.22, 121.97, 122.89, 124.7, 124.9, 129.1,
129.33, 130.67, 131.43, 132.6, 139.4, 145.2, 167.6, 169.89. MS (EI) m/z: 319.90 (M)*

(52)-5-](5-chloro-3-methyl-1-phenyl-1H-pyrazol-4-yl)-methylidene]-2-sulanylidene-1,3-
thiazolidin-4-one (6h)

FT-IR vmaxem'': 763,827,971, 1156, 1275, 1398, 1425, 1587, 1623, 1659, 1689, 2963, 3017,
3265, 3430."H NMR (CDCl3, 400 MHz):5 2.32 (s, 3H, Pyr-CH3),7.36 (s, 1H, =CH), 7.46 (d
J=7.2Hz, 1H, -ArH ), 7.51- 7.56 (m, 2H, -ArH ), 7.64 (dd, ] = 8 Hz, 1.2 Hz, 2H, -ArH ),
7.98 ( bs, 1H, -NH-).13C NMR (CDCIz 100 MHz): 14.23, 121.83, 122.32, 124.7, 124.98,
129.03, 129.37, 130.21, 130.88, 132.6, 139.4, 145.2, 169.8, 196.1.MS (EI) m/z: 336.10 (M)"

(2E)-2-[(5-chloro-3-methyl-1-phenyl-1H-pyrazol-4-yl)-methylidene]-2,3-dihydro-1H-
inden-1-one (6i)

FT-IR vmaxem™: 1091, 1112, 1182, 1267, 1324, 1415, 1598, 1629, 1689, 2921, 2987, 3043.'H
NMR (CDCls, 400 MHz):62.44(s, 3H, -CH3), 3.94 (s, 2H, -CH>-), 7.42-7.47 (m, 2H, -
ArHindanone), 7.50-7.91 (m, 7H, 6 x —ArH, 1 x =CH), 7.92 (d, J= 7.6 Hz, 1H, -ArH). 3C
NMR (CDClIs 100 MHz): 14.00, 32.52, 114.83, 123.13, 124.47, 125.09, 126.13, 126.80,
127.60, 128.56, 129.12, 134.69, 136.35, 137.88, 138.05, 149.67, 149.89, 193.65. MS (EI)
m/z:335.20(M)"

(2E)-2-[(5-chloro-3-methyl-1-phenyl-1H-pyrazol-4-yl)-methylidene]-6-methoxy-2,3-
dihydro-1H-inden-1-one (6j)

FT-IR vmaxem™:1024, 1103, 1166, 1218, 1280, 1357, 1380, 1492, 1590, 1621, 1689, 3000,
3064."H NMR (CDCls3, 400 MHz):5 2.41 (s, 3H, Pyr-CH3), 3.86 (s, 2H, -CH>-), 3.88 (s, 3H,
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-OCHj3), 7.22 (dd, J= 2.8 Hz, 8.4 Hz, 1H, -ArH indanone), 7.37 (d, J= 2.4 Hz, 1H, ArH
indanone), 7.42 (d, J= 8.8 Hz, 1H, -ArH indanone), 7.46 (dd, J= 1.6 Hz, 7.2Hz, 1H, -ArH,),
7.50-7.54 (m, 3H, 2 x -ArH, =CH), 7.57-7.59 ( m, 2H, -ArH). 3C NMR (CDCI3 100
MHz):14.03, 31.82, 55.67, 105.77, 114.82, 123.0, 124.01, 125.08, 126.84, 126.87, 128.55,
129.12, 137.11, 137.88, 139.23, 142.50, 149.86, 159.52, 193.60. MS (EI) m/z: 365.15 (M)"

(2E)-2-[(5-chloro-3-methyl-1-phenyl-1H-pyrazol-4-yl)-methylidene]-5,6-dimethoxy-2,3-
dihydro-1H-inden-1-one (6Kk)

FT-IR vmaxem': 1025, 1095, 1128, 1253, 1309, 1376, 1417, 1455, 1496, 1589, 1631, 1691,
2834, 3004, 3193. 'TH NMR (CDCIl3 400 MHz):5 2.42 (s, 3H, Pyr-CH3), 3.84 (s, 2H, -CH-),
3.95 (s, 3H, -OCH3), 3.99 (s, 3H, -OCH3), 6.95 (s, 1H, -ArH indanone), 7.34 (s, 1H, -ArH
indanone), 7.44 (m, 2H, -ArH), 7.49-7.52 (m, 2H, -ArH), 7.56-7.58 (m, 2H, -ArH, =CH). 3C
NMR (CDCls 100 MHz): 13.99, 32.16, 56.20, 56.30, 105.08, 107.14, 114.91, 121.51, 125.07,
126.55,128.0,128.91,129.11,131.05, 137.09, 137.93, 144.97, 149.57, 149.78, 155.47, 192.42.
MS (EI) m/z:394.90 (M)"

(2E)-5-Bromo-2-[(5-chloro-3-methyl-1-phenyl-1H-pyrazol-4-yl)-methylidene]-2,3-
dihydro-1H-inden-1-one (61)

FT-IR vmaxem': 763, 826, 967, 1182, 1342, 1436, 1589, 1618, 1690, 2927, 3018.'H NMR
(CDCl3, 400 MHz):6 2.41 (s, 3H, Pyr-CH3), 3.86 (s, 2H, -CH>-), 7.20 (dd, J = 2.8 Hz, 8.4 Hz,
1H, -ArH indanone), 7.34 (d, J= 2.4 Hz, 1H, ArH indanone), 7.41 (d, J= 8.8 Hz, 1H, -ArH
indanone), 7.46 (dd, J= 1.6 Hz, 7.2Hz, 1H, -ArH,), 7.50-7.54 (m, 3H, 2 x -ArH, =CH), 7.57-
7.59 (m, 2H, -ArH). ¥*C NMR (CDCl: 100 MHz): 13.2,35.8, 121.8 x 2, 124.3, 124.7, 124.8,
126.6, 129.0, 129.2 x 4, 132.6, 133.0, 139.4, 139.5, 145.0, 145.2, 191.9. MS (EI) m/z: 413.55
M)

MTT assay for anticancer activity

The cells were seeded at a density of approximately 5x103cells/well in a 96-well flat-bottom
microplate and maintained at 37°C in 95% humidity and 5% CO:> overnight. Different
concentration (500, 400, 300, 200, 100, 50 pg/ml) of samples was treated. The cells were
incubated for another 48 hours. The cells in well were washed twice with phosphate buffer
solution, and 20uL of the MTT staining solution (Smg/ml in phosphate buffer solution) was
added to each well and plate was incubated at 37°C. After 4h, 100 pL of dimethyl sulfoxide
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(DMSO) was added to each well to dissolve the formazan crystals, and absorbance was
recorded with a 570nm using a microplate reader (1, 2).

Surviving cells (%) = Mean OD of test compound / Mean OD of Negative control x100
Using graph Pad Prism Version 5.1, we calculated the ICso values of compounds.

Note: DMSO Concentration is less 1.5% in experiments. Concentrations are in duplicates.

2. Results and discussion

Chemistry

The synthesis of target molecules (6a-I) was achieved by the Claisen-Schmidt condensation of
5-chloro-3-methyl-1-phenyl-/H-pyrazole-4-carbaldehyde (4) with active hydrogen compound
(5) in the presence of sodium hydroxide in ethanol in good to excellent yield (Scheme-2). The
precursor 5-chloro-3-methyl-1-phenyl-/H-pyrazole-4-carbaldehyde (4) was synthesized by
Vilsmeier-Hack formylation of 3-methyl-1-phenyl-2-pyrazolin-5-one (3). The synthesis of
starting compound 3-methyl-1-phenyl-2-pyrazolin-5-one (3) was accomplished under solvent-
free condition by the condensation of ethyl acetoacetate (1) and phenyl hydrazine (2) at 120°C
(Scheme-2). The structural investigation of the synthesized compounds was carried out using

IR, 'H NMR and mass spectral data. The structures of synthesized compounds are presented in

Table-1.
CHO
O O iz h 2/_&
‘N7 SO DMF-POCI, N7 C

I, e Ty )
OEt

Solvent-free 0 - 100°C

Scheme-1; Synthesis of Precursor Ar\g Pyrazole Aldehyde, 4

1 2 4

0 0]

H

cl Q —

= NaOH cl

N7 + -

©/ N EtOH, rt Noyf
Scheme-2: Synthesis of Aryl Pyrazole based c@n/es

4 5

6a-l
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Table-1: Structures of the Aryl Pyrazole based chalcones.

Comp. Active Hydrogen Product Yield | M.P.
Code Compounds Entry 6 % 0C
N 83
6a H
(0]
) 190-192
6b N ¢l - ”
= ~
O
N / O
—N N=N GN
o H H
O
] \N)k/'\ 82 162-164
c
OA\ITI S0
0]
83 188-191
6d
4
O
142-145
\N 74
6e S N
O 0] 176-178
6f cl .
O
N
6g
68 168-170
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(0] O
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BN N NH
SN N S~<\
0]
o o) s 118-120
\
NH 68
e 2 ok
S s [\l \ NH
Nx % \O
) @) o]
61 \\ cl 93 116-118
S
~I
ate
) :
@) (0]
) \\ OMe c I 78 140-142
6] ~3 =
N OMe
N
0 0 182-186
6k \\ OMe Cl Il 81
>
<j(:[o QN\/ OMe
Me N
OMe
O (@] 170-172
6l \ Cl 87
— IS
Br Q’NN/
Br

Biological evoluation

Anticancer activity

From the synthesized compounds some selected structures were screened for their anticancer

potential against breast carcinoma (MCF-7) using MTT assay method using paclitaxel as a

reference standard drug. The results are summarized in Table-2 and 3. The 1Cso values revels

that compound 61, 6a and 6e have shown moderate anticancer activities (ICso 47.01-62.5uM)

and all other compounds displayed poor anticancer activities against MCF-7.
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Table 2: Anti breast cancer activities of Aryl pyrazole based chalcones

(IC 50 values in uM)

Sr. Compound MCF-7
No. Code ICso values in pM
1 Chalcone 6a 53.91
2 Chalcone 6e 62.5
3 Chalcone 6h 50.84
4 Chalcone 61 383.7
5 Chalcone 6k 318.1
6 Chalcone 61 47.01
7 Paclitaxel 0.35
Table 3 Cell Viability study (MCF-7)
Conc. Chalcone | Chalcone | Chalcone | Chalcone | Chalcone | Chalcone
pg/mL 6a 6e 6h 61 6k 6l
500 24.86 30.00 26.14 37.29 32.00 33.00
400 31.29 35.14 29.14 55.71 44.29 37.71
300 33.86 40.29 38.57 57.43 55.00 38.57
200 36.36 40.29 3943 58.71 63.00 42.00
100 39.86 46.29 44.57 60.71 81.79 44.57
50 52.50 51.00 48.00 68.14 95.07 49.29
NC 100

4. Conclusion

In conclusion, we have synthesized aryl pyrazolechalcone molecules by combining pyrazole

aldehyde with various active hydrogen compounds under basic conditions. The results of the

anticancer study reveal that compounds 61, 6a and 6e showed moderate anticancer potential

against MCF-7 with ICso values 47.01-62.5uM. among tested compounds, chalcone6] with

electron withdrawing bromo substituent on indanone (active hydrogen compound) showed

potential anticancer activity.

Acknowledgement
One of the authors, Dr. U. B. Chougale thanks to Principal, Karaveer Hire College, Gargoti for

providing necessary laboratory facilities. Also thankful to NCL, Pune, Shivaji University,

65



RTPAS-2022 Special issue in RILBPCS www.rjlbpcs.com

Kolhapur for providing characterization facilities and MarathaMandal’s Central Research

Laboratory, Belgum for screening of biological activities.

Conflict of interest
Authors have no conflict of interest.

References

1.

Abadi AH, Haleem EAA and Hassan GS. Synthesis of Novel 1,3,4-Trisubstituted
Pyrazole Derivatives and Their Evaluation as Antitumor and Antiangiogenic
Agents.Chem. Pharm. Bull.,2003;51(7):838-844.

Dabhi HR, Rana AK and Parmar KKH. Synthesis, Characterization and Antimicrobial
Study of Some Pyrazole Compounds Derived from Chalcone.Arch. Appl. Sci. Res.,2015;
7(3): 1-5.

Thore SN, Gupta SV and Baheti KG. Novel ethyl-5-amino-3-methylhio-1H-pyrazole-4-
carboxylates: Synthesis and Pharmacological Activity.J. Saudi Chem. Soc., 2016; 20:
259-264.

Parajuli R, Banerjee J and Khanal H. Synthesis of Some Pyrazolone Derivatives and
Evaluation of its Antibacterial and Cytotoxic Activity. Orient. J. Chem.,2015; 31(4):
2099-2106.

Radi S, Tighadouini S, Feron O, Riant O, Bouakka M, Benabbes R and Mabkhot YN.
Synthesis of Novel B-Keto-Enol Derivatives Tethered Pyrazole, Pyridine and Furan as
New Potential Antifungal and Anti-Breast Cancer Agents. Molecules, 2015; 20: 20186-
20194.

Merugumolu VK and Chandrashekarappa RB. Synthesis and anti-depressant Evaluation
of Novel Pyrazolone Derivatives.Bangladesh J. Pharmacol., 2016; 11:558-563.
BeyhanNagihan, Kocyigit-KaymakciogluB, Gumru S, Aricioglu F. Synthesis and anti-
Convulsant Activity of Some 2-Pyrazolines Derived from Chalcones. Arab. J.
Chem.,2017; 10:2073-2081.

Nitulescu GM, Draghici C and Olaru OT. New potential Anti-tumor Pyrazole
Derivatives: Synthesis and Cytotoxic Evaluation. Int. J. Mol. Sci.,2013; 14:21805-21818.
Mohareb RM, EI-Sayed NNE and Abdelaziz MA. Use of Cyanoacetylhydrazine in
Heterocyclic Synthesis: Novel Synthesis of Pyrazole Derivatives with Anti-tumor

Activities. Molecules,2012; 17:8449-8463.

66



RTPAS-2022 Special issue in RILBPCS www.rjlbpcs.com

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Gouhar RS, Fathalla OA and Abd EI-Karim SS. Synthesis and Anticancer Screening of
Some Novel Substituted Pyrazole Derivatives. Der. PharmaChemica,2013; 5(6): 225-
233.

Puneeth HR, Ananda H, Sharath Kumar KS, Rangappa KS, Sharada AC. Synthesis and
Anti-proliferative Studies of Curcumin Pyrazole Derivatives. Med. Chem. Res., 2016;
25:1842-1851.

Gergo M, Laszlo M, Marton AK, Zsuzsanna S, [zabella S, Istav Z and Eva F. Microwave-
assisted Synthesis of Biologically Relevant Steroidal 17-exo-Pyrazol-5-ones from a
Norpregnene Precursor by a Side-chain Elongation/Heterocyclization Sequence.
Beilstein].Org. Chem., 2018; 14:2589-2596.

Beyzaei H, Motraghi Z, Aryan R, Zahedi MM and Samzadeh-Kermani A. Green One-
pot Synthesis of Novel PolysubstitutedPyrazole Derivatives as Potential Antimicrobial
Agents. Acta. Chim. Slov.,2017; 64:911-918.

Parmar N, Teraiya S, Patel R, Barad H, Jajda H, and Thakkar V. Synthesis, Antimicrobial
and Antioxidant Activities of Some 5-Pyrazolone Based Schiff Bases.J. Saudi Chem.
Soc.,2015; 19:36-41.

Reddy GM, Garcia JR, Zyryanov GV, Sravya G and Reddy NB. Pyranopyrazole as
Efficient Antimicrobial Agents: Green One Pot and Multicomponent Approach. J.
Bioorg. Chem.,2019; 82:324-331.

Patil PO and Bari SB. Synthesis, Characterization and Screening for Anti-Depressant and
Anti-Convulsant Activity of 4,5-Dihydro-Pyrazole Bearing Indole Derivatives.Arab. J.
Chem.,2016; 9:588-595.

Kumar RS, Arif 1A, Ahamed A and Idhayadhulla A. Anti-Inflammatory and Anti-
microbial Activities of Novel Pyrazole Analogues.Saudi J. Biol. Sci.,2016; 23:614-620.
Kenchappa R, Yadav DB, Chandrashekar A, Sindhe MA, Peethambar SK. Synthesis of
Coumarin Derivatives Containing Pyrazole and Indenone Rings as Potent Anti-Oxidant
and Anti-Hyperglycemic Agents. Arab. J. Chem.,2017; 10:3895-3906.

Dai H, Yao E, Fang Y, Sun S, Shi Y, Chen J, Jiang G, Shi J. Design, Synthesis and
Bioactivities of Novel Isoxazole-Containing Pyrazole Oxime Derivatives.Molecules,

2017; 22:2000-2014

67



RTPAS-2022 Special issue in RILBPCS www.rjlbpcs.com

20.

21.

22.

23.

24.

25.

Yousuf S, Khan KM, Salar U, Chigurupati S, Muuhammad MT, Wadood A, Aldubayan
M, Vijayan V, Riaz M, Perveen S.Eur. 2-Aryl and 4-Arylidine Substituted Pyrazolones:
As Potential a amylase Inhibitors. J. Med. Chem.,2018; 159:47-58.

Zhang CY, Liu XH, Wang SH, Li ZM. Synthesis and Antifungal Activities of New
Pyrazole Derivatives via 1,3-Dipolar Cycloaddition Reaction.Chem. Biol. Drug
Des.,2010; 75:489-493.

Patil A, Jadhav R, Raundal H, Sharma L, Badgujar R, Bobade V. Synthesis and
Antifungal activities of DiarylPyrazolesCarboxamide Derivatives. J. Chem. Pharm.
Res.,2014; 6(8):218-223.

Marappan G, SahaBp, Sutharson L, Singh A, Garg S, Pandey L, Kumar D. Analgesic,
Anti-inflammatory, Anti-Pyretic and Toxicological Evaluation of Some newer 3-Methyl
Pyrazolone Derivatives. Saudi Pharma. J., 2011; 19:115-122.

Thore SN, Gupta SV and Baheti KG. Novel Ethyl-5-amino-methylthio-1H-Pyrazole-4-
Carboxylates: Synthesis and Pharmacological Activity. J. Saudi Chem.Soc., 2016;
20:259-264.

Selvam TP, Kumar PV, Saravanan G, Chinnasamy RP. Microwave Assisted Synthesis,

Characterization and Biological Activity of Novel Pyrazole Derivatives. J. Saudi

Chem.Soc., 2014; 18:1015-1021.

68



RTPAS-2022 Special issue in RILBPCS www.rjlbpcs.com

= Life Science Informaties Publications F
| _/
= G Srincen Bk %
Research Journal of Life Sciences, Bioinformatics, | .
Pharmaceutical and Chemical Sciences 11 BE{
e CiLeRcs
o et Journal Home page hitpsfwww.rjlbpes.com/ Bﬂﬂmm

Doi: 10.26479/2022.0802.05

Review of Ethnofloristic diversity of Kharepatan village, Sindhudurg.

Prajyot S. Nalawade!, Sharmin H. Kazi!, Mangal A. Parab', Ruchi N. Teli!, Kavita P. Amkar' and
Pratik D. Natekar?*

1. Department of Botany, Arts, Commerce & Science College Kharepatan, Tal. -Kankavali,
Dist.-Sindhudurg, Maharashtra, India.
2.Department of Botany, Dattajirao Kadam Arts, Science & Commerce College, Ichalkaranji,
Tal. -Hatkanangale, Dist.-Kolhapur, Maharashtra, India.

Abstract:

Kharepatan village is a historically and commercially important village in Sindhudurg district.
The area of village is compactly covered with semi evergreen forest. People used variety of
plants for the medicinal purpose and on other hand fluctuating global environment is adversely
affecting on plant treasure. Due to the lack of knowledge of medicinal properties of these
plants, they are being neglected and overused. This study carries variable source of information
for traditional medical experts and plant researchers. In this paper we have tried to enlist
ethnofloristic diversity of Kharepatan village. Present investigation revealed that 71 Species of
70 Genera belonging from 46 families have been used as medicinal plants. Among this
researchApocynaceae is more dominant family which comprises 8 genera & 8 species. In this
point of view, we have try to document more medicinal plants with their medicinal properties
from this village.

Keywords: Diversity, Ethnofloristic, Kharepatan, Medicinal plants, Survey.

*Corresponding Author: Pratik D. Natekar, Department of Botany, Dattajirao Kadam Arts,
Science & Commerce College, Ichalkaranji, Tal. -Hatkanangale, Dist.-Kolhapur,
Maharashtra, India.

1. Introduction
Sindhudurg is the last district on the southern coast of Maharashtra. Kharepatan was well

known for its historical port and trade. This village is rich in nature and historical heritage,
located at a distance of about 39 km from Kankavali tehsil. Kharepatan village is also known
as the gateway of Sindhudurg district and national highway (NH-66) divided it into two large
parts. Area of this village is 835 hectares and surrounded by mountains from all four sides. The
village is endowed with natural beauty. Geological co-ordinates of Kharepatan are
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16°55°69°°N, 73°62°57°°E and altitude is 85 feet above sea level. The climate is hot and humid
with an average temperature up to 30° C. This region experiences significant seasonal
variations in rainfall [26].

The demand for medicinal plants is increasing day by day and this reflects the need to study
and preserve diversity of medicinal plants [8]. It is cherished place for researchers and
biologists as large number of medicinal plants, rare endemic plants and animals are found in
this region [10]. Among the investigation so far, we have registered the important families,
number of the genera and species as well as medicinal importance of plants which are being
used by the people of Kharepatan village. The study area is diverse with variety of plants and
animals. Diversity of Western Ghats measures 4500 species of higher plants and about 2000
species are endemic to Western Ghats [7]. The combined topography and heavy rainfall help
to preserve its regional diversity. Therefore, it has become imperative to search, register
medicinal plant and necessary to check their current status [15]. Local natural geographical
constraints of Kharepatan provides unique favourable environment with regards to construct
diversity of plants [14]. Sindhudurg is one of the popular mega diversity zones in Maharashtra
[3], [19]. In this paper we mainly focus on traditional use of medicinal plants by native peoples.
The study delivers a veritable source of information for traditional medical experts and plant
researchers.

2. Materials and methods
The first step studies assessed by field surveys were carried out for exploration of the study

area. Intensive and extensive field tours conducting during different seasons in study area. The
second step of study followed by, collected plant specimen was recorded with scientific
information and proceeding for identification. With the help of regional floras and related
published literature, plants were properly identified such as [5], [9], [13], [17], [18], [22], [24],
[25].The nomenclature of plant species collected was updated by using IPNI, Tropicos and The
Plant List available on websites. The aim of field visiting method is to attempts more field
information with respect to the local names of plants and their medicinal values. The obtained
data was cross checked with accessible literature about these medicinal plants and their

Ethnobotany [1], [2], [4], [6], [11], [12], [21].
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Table 1: Detailed List of Ethnofloristic survey in Kharepatan region

Sr. Botanical Name | Local Name Family Part Medicinal | Reference
No. used Use
Andfﬂograp his . Leaves, | Fever, 4], [12],
1 | paniculata Bhuineem Acanthaceae Stem Antiseptic [19]
(Burm.f.) Nees
Strengthens | [3], [6],
Teeth, [20]
L Toothache,
2 Barleriaprionitis Kate-Koranti | Acanthaceae All plant joint pains,
L. parts
lung
diseases,
Fever,
Cough, (6], [8],
Other [21]
- respirator
3 Justicia adhatoda Adulsa Acanthaceae Leaves, ailr]i)lents g
L. Bark i
like
Asthma,
Bronchitis
Gynecologi | [4], [3], [8]
cal
Disorders,
4 j;phg :Z’Ilihes Aghada Amaranthaceae IS{:;;’ ?g&iﬁs’tlon’
Asthma,
Anemia,
Jaundice
Centella asiatica | EkpaniBramh . Leaves, Ant'l—ulcer [11]. 8],
> (L.) Urb. i Apiaceae Stem gemie, [20]
Anxiolytic
Anti- [6],[19],
6 Alztolniq LR Sapt . A Leaves, l(ile%)e‘ertlgkin o
L]vscr olaris (L.) R. aptaparni pocynaceae bark ulcers,
’ Increasing
lactation
Catharanthus . [4],[10],
. Leaves, Anti-
7 | roseus (L.) G. Sadafuli Apocynaceae Roots diabetic [19]
Don
Cynanchumannul Anti- [11], [14],
8 | arium (Roxb.) Utran Apocynaceae Root diabetic [10]
Liede&Khanum
9 f %’ﬁ?é”)“ﬁyg’re v Bedkicha Apocynaceae Leaves Apti- . Eﬂ, HA
RO Pala, Gudmar diabetic,

ex Sm
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hypertensio
n
Hemidesmus [6],[19],
10 | indicus (L.) R. Anantmul Apocynaceae Root Digestive [21]
Br.
Holarrhena [11, [3],
11 | pubescens Wall. | Kuda Apocynaceae Bark Diarrhea [11]
ex G. Don
Bark juice [8],[12],
12 | Plumeriarubra L. | Chafa Apocynaceae Bark used on [21]
wound
Rauvolfia [10], [14]
13 | serpentina (L.) Sarpgandha | Apocynaceae Root Snake bites | [19]
Benth. Ex Kurz
Medicine [4], [8],
for women, | [20]
Asparagus Infertility,
14 . Shatawari Asparagaceae Rhizome | Loss of
racemosusWilld. o
Libido,
Threatened
Miscarriage
Skin Care, | [1],[10],
Ulcers, [21]
15 g{lorfn‘fefl? a (L) Korphad Asphodelaceae | Leaves E;;rrlies,
Acne,
Jaundice
Chromolaenacor [6], [8],
16 )};{mi/([)saKfﬁ:;gjl){ Ranmodi Asteraceae Leaves Antiseptic [14]
Rob
Hair [11],[14],
17 I(E]fl)llita prostrata Maka Asteracede Iéfean\;es, tSrle(';lI‘iment, [19]
diseases
13 Elephantopus Bhamburda Asteraceac Whole Kidney [3], [6],
scaber L. plant stone [14]
Wound [4], [11],
19 ;:;‘iz);l bens L. Dagadi Pala | Asteraceae Leaves ;eizlrllz}g/’ [19]
stone
Heterophragma Anti- [10], [14],
20 ?}Zgzgl.l)olcg.tlare Varas Bignoniaceae Leaves (Slﬁlr)letlc, [20]
Schum. Diseases
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Celastrus . Seed, Aplmal 3], (3],
21 ) . Malkamni Celastraceae Bite, [19]
paniculatusWilld. Bark .
Muscle Pain
Garcinia indica . Leaves, L [4],[12],
22 (Thouars) Choisy Kokam Clusiaceae Fruit Digestive 21]
Abortifacie | [8], [11],
73 Gloriosa superba KalLavi Colchicaceae Tuber, nt, Sple'en [14]
L. Leaves complaints,
sores
Terminalia Expectorant [12],[19],
24 | bellirica Behda Combretaceae Fruit S‘E) machic [20]
(Gaertn.) Roxb. ’
Terminalia . . Cough, [1], [4],
25 chebula Retz. Hirda Combretaceae Fruit Stomachic | [21]
Burns, (6], [12],
Constipatio | [14]
Hellenia speciosa g;:}l;:;s
26 | (J. Koenig) S. R. | Jungliaal Costaceae Rhizome .
Hyperlipide
Dutta g
mia,
Obesity,
Diabetes
Diarrheal [1], [10],
Pathogenesi | [21]
Cyperus rotundus s, Fever,
27 L Nagarmotha | Cyperaceae Tuber Diabetes,
Solar
Dermatitis
Tacca Body ache | [10],[12],
28 | leontopetaloides | Ransuran Dioscoreaceae | Tuber and [20]
(L.) Kuntze Headache
Dillenia o . . [4], [14],
29 pentagyna Roxb. Karmal Dilleniaceae Bark Digestive [19]
. Fruits, S [6],[11],
Diospyros ferrea . Antiseptic,
30 (Willd.) Bakh. Kaling Ebenaceae Leaves, Food [20]
Stem
Skin [3],[11],
disease, [21]
Abr Root, asthma,
31 us . Gunj Fabaceae Leaves, Stomatitis,
precatorius L. . .
Seeds Joint pains,
Paralysis,
Alopecia
Root Purgative, [1], [8],
32 | Cassia fistula L. | Bahava Fabaceae Frui ’ ulcers, [14]
ruit
wounds
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Clitoria ternatea Leaves, | Nephron [6], [20],
33 L. Gokamn Fabaceac Root protective [21]
. . Insomnia, [11, [3],
34 ]I\Jﬁmosa pudica Lajalu Fabaceae Root Inflammatio | [11]
) n
Mucuna pruriens . . Leaves, . [10], [14],
35 (L) DC. Khajkuwali Fabaceae Seeds Deworming 21]
Pongamia Treat [8], [12],
36 | pinnata (L.) Karanj Fabaceae Seeds d [19]
Pierre wounds
Dried fruits | [4], [6],
are taken [21]
. . orally to
37 Tan?armdus Chinch Fabaceae Fruits, treat eye
indica L. Leaves . :
infection,
Used to
treat ulcer
Inflammatio | [12], [14],
Rotheca serrata as, . [19]
) . Leaves, Anorexia,
38 | (L. Bharangi Lamiaceae Roots Flatulence
Steane&Mabb. u ’
Common
cold
. . . . Leaves, | Arthritis, [8], [10],
39 | Vitex negundo L. | Nirgundi Lamiaceae Flower Pesticide 120]
Careya arborea . S [10], [12],
40 Roxb, Kumbha Lecythidaceae Root Antiseptic [19]
Strychnosnux- . . Seeds, Dlges‘uve, (6], [11],
41 . Kajara Loganiaceae Anti- [21]
vomica L. Bark . :
diabetic
Woodfordia [1], [8],
42 | fruticosa (L.) Dhayati Lythraceae Flower Cytotoxic [12]
Kurz
Grewia Stem . [4], [8],
43 tiliifoliaVahl. Dhaman Malvaceae bark Pneumonia [20]
Helicteres isora Root, Anti- [6], [11],
44 L Murudsheng | Malvaceae Pod diabetic [19]
Thespesia Root Anti- [4], [10],
45 | populnea (L.) Ranbhendi Malvaceae ’ inflammator | [14]
Bark
Sol. ex Correa y
Antioxidant | [1], [3], [8],
46 | Urena lobata L. | Caesar Gavat | Malvaceae Leaves, |, .. . [20]
Roots Antimicrobi
al
Memecylon ) Melastomatacea Anti- (8], [11];
47 | umbellatum Anjan Leaves . . [19]
Burm.f e diabetic
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Anti- [10],[12],
diabetic, [14]
Blood
purification,
Skin
diseases,
. Gums
48 AZa.d irachta Kadulimba Meliaceae Leaves, problem,
indica A. Juss bark
Leprosy,
Eye
disorders,
Bloody
nose,
Intestinal
worms
Tinospora [3], [[8],
49 E\OKl/ﬁialli]cplO;lI(flook. £ Gulwel gdenlspermacea Stem Fever [20]
& Thomson
Ficus racemosa Fruit, Food, [11],[19],
>0 L. Umber Moraceae Latex Antiseptic [21]
. . Reduces [6], [8],
51 LMa(ilz;znga oleifera Shevga Moringaceae Leaves blood sugar | [20]
) level
Ensete superbum Urlnary [4], [14],
. Flower, | disorder and | [19]
52 | (Roxb.) Rankeli Musaceae .
Cheesman Seed Kidney
stone
Used on [11],[14],
cold & [20]
53 NJ./ ct'anthes arbor Parijatak Oleaceae Bark cough,
tristis L. Stops
bleeding
gums
Argemone . IST::Z: § Anfllgesw, 5]9’] 2
54 . PiwalaDhotra | Papaveraceae ’ antispasmod
mexicana L. Roots, .
Flowers | '°
. . Jungli [1], 8],
55 fasszﬂoraf oetida Krishna- Passifloraceae Root Antiseptic [14]
] Kamal
Gonorrhea, | [4],[11],
s | Phvilanthus BhuiAvala | Phyllanthaceae | All parts | Anti- [20]
urinaria L. . .
diabetic, Flu
Rheumatis | [10], [12],
57 | Piper nigrum L. | Kali Miri Piperaceae Fruit m, [19]
Appetizer
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Rheumatis | [10], [19],
m, Piles, [21]
Scabies,
Plumbago ‘ ‘ Leaves, Menstrual
58 zeylanica L Chitrak Plubaginaceae Root, Disorders,
' Bark Obesity,
Skin
diseases,
Arthritis
Cymbopogon Fever, [12], [14],
59 | citratus (DC.) GavatiChaha | Poaceae Leaves Stomach [21]
Stapf cramps
Emb?lla Piles, Sore 1], [8],
60 tyjeriamcotiam Wawding Primulaceae Bark, throat [11]
(Roem. &Schult.) Root D e
A.DC. yspepsia
61 | Ixora coccinea L. | Pendgul Rubiaceae Bark lé}/lrl(l)sviis S]l’] 201,
Reduces [4],[12],
cold & [20]
cough,
Aegle marmelos Leaves, Dysentery
62 . Bel Rutaceae Bark,
(L.) Corréa Roots and
Diabetes,
Sun strokes,
anti-cancer
63 ?I{u)r gcg/rcéfg'emgu Kadipatta Rutaceae Leaves Antioxidant H]I’][S]’
Zanthoxylum . [4], [6],
64 | rhetsa (Roxb.) | Tirphal Rutaceac Froit | Sumulants, o,
DC. astringent
Sapindus . . Skin [6], [20],
65 elelrginatusVahl. Ritha Sapindaccac Bark Diseases [21]
Bark, Ulcers, [10], [12],
Manilkara kauki . Seed, Headache, [20]
66 (L.) Dubard Bakuli Sapotaceae Flower, | Dental
Fruit caries
67 ii.mlax zeylanica Ghotwel Smilacaceae Iﬁi?;ées’ Antiseptic 5]1’][8]’
68 Solanum anguivi Chichardi Solanaceae Fruit Digestive [3J, [11];
Lam. [20]
Cancers, 41,110],
Lasiosiphon . Leaves, Sore throat {111][ ]
69 Datpadi Thymeleaceae | Bark, ’
glaucusFresen. Wounds,
Flower
Burns
70 (L]?flelfnll’.qgcf/[err. Dinda Vitaceae Leaves Antiseptic E(H’ (8],
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Curcuma Ulcer [6],[19],
71 | pseudomontana | JungliHalad | Zingiberaceae Rhizome L [20]
Antiseptic
J. Graham

3. Results and discussion
In the course of this survey, we recorded a total of 71 medicinal plants species belonging to 70

genus and 46 families. They were collected and identified (Table No.1) in the treatment of
various ailments. For each species botanical name, family, local name, uses, parts used was
discussed in detail (Table 1). The peak cited plant family was Apocynaceae (08 species)
followed by Fabaceae (7 species), Malvaceae (04 species), Asteraceae (04 species),
Acanthaceae (03 species), Rutaceae (03 species), Combretaceae (03 species).The study area is
dominated by the trees like Terminaliabellirica (Gaertn.) Roxb, TerminaliachebulaRetz.
DilleniapentagynaRoxb.Pongamiapinnata (L.) Pierre, Tamarindusindica L., Strychnosnux-
vomica L., GrewiatiliifoliaVahl, Zanthoxylumrhetsa (Roxb.). Kharepatan is situated near to the
Sukh riverbank and the area is densely covered by trees and shrubs. The river basin is
dominated by species like Ecliptaprostrata (L.) L., Cyperusrotundus L., Mimosapudica L.,
Thespesiapopulnea (L.) Sol. ex Correa, Phyllanthusurinaria L.

Dominant Families

= Other

®m Apocynaceae

®m Fabaceae

m Malvaceae

®m Asteraceae

m Combretaceae
Rutaceae

= Acanthaceae
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Parts used
7.2 0.8

|
2 y* \\/_ 28

= Leaves ®mRoots mBark mFruits = Seeds = Flowers =~ Latex

4. Conclusion
It was seen that some plants were used in day to day life as food, spice and fruit. Variety of

plant parts being used for their medicinal properties such as bark, fruits, leaves, rhizome, root,
seed and stem; in some cases, whole plants were used (Table 1). Leaf was the most widely used
part for medicinal purpose. It was also seen that the availability of plants was decreasing at a
startling rate. This observation also tells that habitat destruction, large scale cultivation of crop
plants, over exploitation and environmental changes by human interference are the reason for
decline the number of populations of medicinal plants and their diversity too [16]. This area is
undergoing rapid urbanization and fragmentation of forest patches [20]. Therefore, these plants
need serious conservation measures because of their medicinal importance in conventional
healthcare [23].
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Crozophora plicata (Vahl)
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Abstract:
The Crozophora plicata (Vahl) belongs to family euphorbiaceae from drought prone area

Wathar station in Satara District were investigated for occurrence of arbuscular mycorrhizal
fungal association. Collect the test plant and screened for qualitative determination and
occurrence of (AM) fungi. The result was reported from rhizopsphere soil of test plant are two
genera, Aculospora and Glomus. Glomus ((7) are maximum than Acaulospra (1). Qualitative
analysis was carried out from fruit and leaf of selected plant. Carbohydrate, Phenol, Saponin,
Flavonoid, were found more while Alkaloid, Tannin and Glycosides were recorded less.

Keywords: Arbuscular Mycorrhiza, Crozophora plicata, Glomus, Acaulaspora

Corresponding author: Mr. N. B. Mane Email: nbmane123@gmail.com,

Introduction:

Crozophora plicata belongs to family euphorbiaceae from drought prone area Wathar
station in Satara District were investigated for occurrence of arbuscular mycorrhizal fungal
association. Soil microorganism can influence the soil structure and plays an important role for
soil fertility. Arbuscular Mycorrhizal fungi are associated with roots with approximately 80%
in terrestrial plants (Smith and Read 1997). Benefit from AMF plants consist higher nutrient
uptake, great tolerance to some pathogens (Koide and Moss, 2004). Phytomedicine are used

for the treatment of diseases. (Iwu M 1993). World health organization (WHO) also supported
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about Phytomedicines are safe, less toxic obtained easily from natural resourses. Plants contain
some organic compounds which supply physiological actions on the human body and these
bioactive constituents are alkaloids, carbohydrates, terpenoides and flavonoids Edoga, H.
(2005), Mann, (1978). Phytochemicals are useful for to cure number of diseases. (Jawanmardi,
Stushnoff and Locke et.al. 2003).

Vitamins are organic substances necessary for metabolism. In diet of Human being not
contain required number of Vitamins. These vitamins are present in fruits and vegetables are
received from chemical constituents. Hussian et. al., 2006). Some plants have medicinal
properties which are useful for physiological action on the human body and these bioactive
substances are alkaloides, carbohydrates, phenol saponin etc. Phytochemical compounds are
widely used in the human therapy, veterinary, agriculture and scientific research. Present
communication helps to assess the status of Arbuscular Mycorrhizal fungi and role of
phytoconstituent to human being and agricultural purposes.

Materials and Methods:
Collection and identification of Plant material:

Crozophora plicataplant was collected from agricultural site of drought prone area of
in Satara District. The test plant is identified in recognized research lab of Yashvantrao Chavan
Institute of Science, Satara affiliated to Shivaji University, Kolhapur with the help of Flora of
Cook. Herbarium of plant maintained in research lab for further study. The plant material was
cut off and the plant was washed thoroughly under tap water to free from debris. The leaves
and fruit of fresh plant material chopped in small segments and dried in shade, after drying, the
plant material was ground well using mechanical blender into fine powder and stored in air
tight container with proper labeling for future investigation.

Arbuscular Mycorrhizal Fungi isolation and its identification:

The soil samples were collected in sterile zip lock polythene bags. AMF were isolated
from rhizosphere soil by wet sieving and decanting method of Gerdemann and Niccolson
(1963). Intact AM spore were examined under binocular stereo microscope and identified
spores with size shape and wall layers and hyphal attachments using the species descriptions

given by INVAM and manual of Schenck and Peerez 1990.
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Qualitative analysis:
Preparation of plant extract:

The dried leaf and fruit finely powdered material was taken in a beaker and 200ml of
distilled water was added. The mixture was heated on a hot plate with continuous stirring at
30°-40°C for 20 minutes. Then the water extract was filtered through filter paper and the filtrate
was used for the phytochemical analysis. The extract was kept in cool condition for further
analysis.

Qualitative phytochemical analysis:

The extract was tested for the presence of bioactive compounds by using standard
methods of Horborne, Parekh and Sofowra.
Test for Alkaloids Wagner’s test:

A fraction of extract was treated with Wagner’s test reagent 1.27 g of iodine and 2 g
of potassium iodide in 100 ml of water and observed for the formation of reddish brown colour
precipitate.

Test for Flavonoids NaOH test:

A small amount of extract was treated with aqueous NaOH and HCI, observed for the
formation of yellow orange colour.
H2SO4 test:

A fraction of extract was treated with concentrated H>SO4 and observed for the
formation of orange colour.
Lead acetate test:

A small amount of extract was treated with lead acetate and observed for the formation
of white precipitate.
Test for Saponins:

Foam test: A small amount of extract was shaken with water and observed for the
formation of persistent foam.

Test for Glycosides:
Legals test:
Chloroform (3ml) and ammonia solution (10%) was added to 2ml plant extract.

Formation of pink color indicated the presence of glycosides.
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Test for Phenols:

Ferric chloride test: The fraction of extract was treated with 5 % ferric chloride and
observed for formation of deep blue or black colour.
Liebermann’s test:

The extract was heated with sodium nitrite, added H2SO4 solution diluted with water
and excess of dilute NaOH was added and observed for the formation of deep red or green or
blue colour.

Test for Anthraquinones
Borntrager’s test:

About 50 mg of powdered extract was heated with 10% ferric chloride solution and 1ml
concentrated HCI. The extract was cooled, filtered and the filtrate was shaken with diethyl
ether. The ether extract was further extracted with strong ammonia; pink or deep red
colourations of aqueous layer indicate the presence of anthraquinone.

Test of Carbohydrates
Fehling’s test:

Equal volume of Fehling A and Fehling B reagents were mixed together and 2ml of it
was added to crude extract and gently boiled. A brick red precipitate appeared at the bottom of
the test tubelndicated the presence of reducing sugars.

Benedict’s test:

Crude extract when mixed with 2ml of Benedict’s reagent and boiled, a reddish brown
precipitate formed which indicated the presence of the carbohydrates.
Result and discussion:

The isolation and identification of Arbuscular Mycorrhizal Fungi was estimated from
Crozophora plicata. The result was exhibited from rhizopsphere soil of test plant a total 8 AMF
species belonging to two genera, Aculospora and Glomus. Acaulosporalacuna, Glomus
diaphanum, Glomus dimorphicum, Glomus fasciculatum, Glomus fistulosum, Glomus
glabiferum, Glomus macrocarpum and Glomus macrolosum were recorded from selected
plant. Genera Glomus was recorded dominant than Aculospora. The phytochemical analysis
of Crozophora plicata were summarized in Table no 1. The result exhibited the presence of
Carbohydrate, Alkaloide, Phenol, Tannin Saponin, Flavonoides and Glycosides etc. The Fruit
indicates presence of Phenol, Saponin, Flavonoides. Tannins and Glycosides were reported

very less in leaf of Crozophora plicata Table no 2. AMF species belonging to Aculospra and
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Glomus species were isolated from Crozophora plicata. Camprubi and Calvet (1996) attributed
Glomus was most common and dominant found in Citrus soils. Klironomous and Hart (2002).
AMF species individually compete for resourses through combination of stategis exhibiting in
the maintainance of a diverse AMF Community. Alkaloides was benefitialfor the treatements
of tumours and diarrhea. (G Visweswari 2013). Saponin were extracted from plants reports
biological and pharmacological activities such as anti-inflammatory, wound healing.
Antimicrobial and antiviral Rahman (2010).

Table 1: Isolation of Arbuscular Mycorrhizal Fungi from Crozophora plicata.

r

L

Aculospora lacunose Glomus fistulosum Glomus maculosum
(Morten) (Jacobson) (Miller and Walker)

Glomus fasciculatum
Glomus macrocarpum (Thaxter)

(Tulasne and Tulasne) Glomus dimorphicum

(Tewari)
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Table 2: Qualitative estimation of the crude extracts of fruit and leaves of Crozophora plicata.

Phytochemical constituent Aqueous Ethyl
acetate

Carbohydrate ++ ++
Alkaloide - ++
Phenol ++ ++
Tannin - -
Saponin ++
Flavonoides ++ ++
Glycosides - --

++ indicates —Presence of Compounds, -- indicates absence of compounds

Conclusion:

Plants are rich source of phytochemicals are widely used in traditional medicine to cure
various ailments. The different extract of plants part is contained Carbohydrate, Alkaloide,
Phenol, Tannin Saponin, Flavonoides and Glycosides are used in high proportion as an
aphrodisiac, neuroprotective, liver, tonic and astringent
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Abstract:
Present study was undertaken for the study of phytochemical analysis, soil

characterization and isolation of ArbuscularMycorrhizal fungi in the Rhizosphere of Curcuma
longa L. Collect the soil samples from Ambheri from Satara District of Maharashtra India. The
soil samples of Curcuma longa screened for its physiochemical properties. The root powder of
test plant showed maximum amount of Carbohydrate, Phenol, Saponin, Flavonoides while
Glycosides, Tannin, alkaloids protein were recorded minimum. Isolation of AM fungi
attributed with Glomus and Acaulospora.

Keywords: ArbuscularMycorrhiza, Curcuma longa, Glomus, Acaulaspora, Alkaloide
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Introduction:

Curcuma longa L.is a flowering plant; it belongs to family Zingiberaceae commonly
called as Turmeric. Rhizome of this medicinal plant used for safe and active drug for the
treatment of different chronic diseases like diabetes. The turmeric is used as a traditional
medicine and remedy for different diseases including a cough, diabetes, dermatological
conditions, respiratory problems, cardiovascular and hepatobiliary diseases, arthritis, irritable
bowel disease peptic ulcers, psoriasis, and atherosclerosis. Angela Laguipo, (2022). It has
universally as one of the most powerful herbs for fighting various diseases. It decreases brain
problems and heart problem. Curcumin is phenolic constituent and it is hydrophobic in nature.
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(Nelson et. Al, 2017). It is also used as remedy on different types of wounds and plays a role
in delaying the wound healing process resulting wound infections (Bowler, 2001). Different
plants secrete thousands of phytochemicals showing inhibitory effects against many types of
micro-organism (Cowan, 1999). According to guidelines from World health organization
medicinal plants have best resource of medicine (Aggarwal, 2007). Herbal products are

benefitial for treating a wide range of infections and diseases (Chattopadhyay et.al, 2004).

Material and Method:

Assessment of soil:

Analysis of soil was carried with the method given by Tan, (1996). Soil pH was
determined by potentiometric method.

Collection and identification of Plant material:

Curcuma longa L. Plant was collected from Ambherivillage inSatara District of
Mabharashtra, India. The test plant is identified in recognized research lab of
YashvantraoChavan Institute of Science, Satara affiliated to Shivaji University, Kolhapur with
the help of Flora of Cook. Herbarium of plant maintained in research lab for further study. The
plant material was washed thoroughly under tap water to free from debris. The root of plant
material chopped in small segments and dried in shade, after drying, the plant material was
ground well into fine powder and stored in air tight container with proper labeling for future
investigation.

Arbuscular mycorrhizal fungi isolation and its identification:

The soil samples of test plant were collected in sterile zip lock polythene bags. AMF
were isolated from rhizosphere soil by wet sieving and decanting method of Gerdemann and
Niccolson, (1963). Intact AM spore were examined under binocular stereo microscope and
identified spores with size shape and wall layers and hyphal attachments using the species

descriptions given by INVAM and manual of Schenck and Peerez, 1990. Blaszkowski, (1993).

&9



RTPAS-2022 Special issue in RILBPCS www.rjlbpcs.com

Table no. 1. Physicochemical Properties of Soil.

Sr. Soil analysis Study Limit Suggestion
No site

1. | PH 5.8 8-8.4 High

2. |EC 2.75 4.68 High

3. | Sodium (kg/ha) 16.49 16.01-16.04 High

4. | Calcium kg/ha 23.09 21.-22 Low

5. | Potassium kg/ha 16.36 16.35 Medium
6. | Temperature(°C). 28¢ 26.9 Medium

Qualitative analysis:
Preparation of plant extract:

The dried root of test plant finely powdered material was taken in a beaker and 200ml
of distilled water was added. The mixture was heated on a hot plate with continuous stirring at
30°-40°C for 20 minutes. Then the extract was filtered through filter paper and the filtrate was
used for the phytochemical analysis. The extract was kept in cool condition for further analysis.
Qualitative phytochemical analysis:

The extract was tested for the presence of bioactive compounds by using standard
methods of Horborne, Parekh and Sofowra.
Test for Alkaloids (Wagner’s test):

A fraction of extract was treated with Wagner’s test reagent 1.27 g of iodine and 2 g
of potassium iodide in 100 ml of water and observed for the formation of reddish brown colour
precipitate.

Test for Flavonoids NaOH test:

A small amount of extract was treated with aqueous NaOH and HCI, observed for the
formation of yellow orange colour.
H2S04 test:

A fraction of extract was treated with concentrated HoSO4 and observed for the

formation of orange colour.
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Lead acetate test:

A small amount of extract was treated with lead acetate and observed for the formation
of white precipitate.

Test for Saponins (Foam test):

A small amount of extract was shaken with water and observed for the formation of
persistent foam.

Test for Glycosides: (Legals test)

Chloroform (3ml) and ammonia solution (10%) was added to 2ml plant extract.
Formation of pink color indicated the presence of glycosides.

Test for Phenols (Ferric chloride test):

The fraction of extract was treated with 5 % ferric chloride and observed for formation
of deep blue or black colour.
Liebermann’s test:

The extract was heated with sodium nitrite, added H2SO4 solution diluted with water
and excess of dilute NaOH was added and observed for the formation of deep red or green or
blue colour.

Test of Carbohydrates (Fehling’s test):

Equal volume of Fehling A and Fehling B reagents were mixed together and 2ml of it
was added to crude extract and gently boiled. A brick red precipitate appeared at the bottom of
the test tubelndicated the presence of reducing sugars.

Benedict’s test:

Crude extract when mixed with 2ml of Benedict’s reagent and boiled, a reddish-brown
precipitate formed which indicated the presence of the carbohydrates.
Result and discussion:

The phytochemical analysis of Curcuma longa L. were summarized in Table no 2. The
root powder of test plant showed maximum amount Carbohydrate, Phenol, Saponin,
Flavonoides while Glycosides, Tannin, alkaloids protein were recorded minimum. Tannins,
Protein and Glycosides were reported very less in root of Curcuma longa.

The isolation and identification of ArbuscularMycorrhizal Fungi was estimated from
Curcuma longa. The result was exhibited from rhizopsphere soil of test plant a total 10 AMF
species belonging to two genera, Aculospora and Glomus. Acaulospora sporocarpa (S.M.

Berch), A. appendicola (Blume), A. laevis (Wiegand), Glomus etunicatum (Becker and Gerd),
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G. arborense (Mc. Gee), G. fasciculatum (Tul and Tul), G. fistulosum (Skou and Jacobson), G.
globiferum (Dalpe and Declerk), G. macrocarpum (Tul and Tul) and G. hoi (Berck and
Trappe) were recorded from selected plant. Genera Glomus was recorded dominant than
Aculospora.

AMF species belonging to GeneraAcaulospora and Glomus were isolated from
Curcuma longa. Camprubi and Calvet, (1996) attributed Glomus was most common and
dominant found in Citrus soils. Klironomous and Hart, (2002). AMF species individually
compete for resources through combination of strategies exhibiting in the maintenance of a
diverse AMF Community. Alkaloides was beneficialfor the treatments of tumors and diarrhea.
(G. Visweswari, 2013). Brundrett et al., (1991) highlighted Variation of AM fungi in various
localities could be due to the change in the habitat, environmental factor, soil fertility and
acclimatization of a particular location. Similar results are highlighted by Muthukumar and
Udaiyan, (2000), (2006) identified the Genera Glomus and Aculospora in grass, Bamboo.
Kong, (2017) has attributed the Glomus and Acaulospora were maximum in SasaKurilensis in
Japan. Das and Kayang, (2010) in Phyllostachysmanti. Jiyang et al, (2013) confirmed
symbiotic association with inoculation of Glomus in Bambusapervariabilisdue to absorption
of Phoshorus.

Table 2: Qualitative estimation of the crude extracts of Curcuma longa.

Phytochemical | Aqueous Ethyl
constituent acetate

Carbohydrate ++ ++
Alkaloide -- ++
Phenol ++ ++
Tannin - -
Saponin ++ ++
Flavonoides ++ ++
Glycosides -- -

++ indicates —Presence of Compounds, -- indicates absence of compounds
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Abstract:

Gadhinglaj Tahsil (Kolhapur District) located at Northern Western region of Maharashtra.
Forty-four manmade water-bodies are recorded from 90 villages present in this Tahsil. Out of
44 water bodies, we studied 9 water-bodies. The plants present at peripheries of these water-
bodies are enlisted here. These marginal plants are with all kinds of habits including herbs,
shrubs, trees, climberand grasses. Marginal plants include plants of Reed-swamp stages and
Sedge Marsh or Meadow stage. Majority of the vegetation studied was found to be naturally
occurring. About 89 Angiosperms and one ferns were recorded around the water bodies. The
present work reflects not only ecological role of marginal vegetation (as producer and habitat
providers) but role in succession of the flora and fauna around the water-bodies.

Key words: Gadhinglaj, Water bodies, Angiosperms, Diversity, ecology

*Corresponding Author: rss.botany@gmail.com

Introduction:

Since an ancient time, wetlands provide a better settlement of human and his activity,
ultimately leads to modification of these wetlands. These water reservoirs serve to peoples for
domestic uses like cloth washing, animal washing, bathing, animal water drinking, agricultural
irrigation etc. The water is also used for human consumption from some of the water bodies.

Aquatic macrophytes are growing in or around water. The studies on aquatic macrophytes are
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important in order to understand the functioning of aquatic ecosystem. Macrophytes comprises
and important component of aquatic life, especially in nutrient rich wyland ecosystem
(Seabloom, 2003). contributing significantly towards primary production which influencing
various hydrochemical processes. They also serve as complex habitat offers support, protection
and food to aquatic fauna (Raspov et al. 2002; tessier et al. 2004; yousuf and Firdous, 2001 and
Crouder and Cooper 1982).

Aquatic macrophytes are highly important as substrate for periphyton and epiphytic
food, refuges from predetain, heterogeneous substrates for co- existence. Changes in water
level and Depth affects on the distribution of species in a plant community in a habitat (Hudon
et al., 2004). It also affects on substrate composition and interaction with other plant and animal
communities (Leslie et al, 1988). Gadhinglaj village is located in GadhinglajTahsil of
Kolhapur district in Maharashtra, India. Gadhinglaj is at 16.23°N 74.35°E. It has an average
elevation of 623 meters (2043 feet). t has an average weather of clear sky and temperature of
around 15°C in winter and 24°C in summer and has more rainfall than average in
Kolhapur District. Sawant et al. (2014) has been made to reveal the status of fresh water
reservoirs from Gadhinglaj Tahsil of Kolhapur District, Maharashtra, India by using Global
Positioning System (GPS) with reference to survey and mapping.

Material and methods:

Study Area: The major water reservoirs of Gadhinglaj (160 13° 26” N and 1740 26’ 9” E)
Tahsil of Kolhapur District from Maharashtra, Tahsil occupying 48094 ha of area. 9 water
bodies were selected for marginal floristic study. Frequent visits were made to locate the water
bodies of Gadhinglaj Tahsil. After preliminary survey, water bodies were identified and
classified and accordingly, ecological observations were noted for individual water bodies and
mapping of major water bodies was made (Table 1 & fig. 1).

Plant Identification: Frequent visits were made to enumerate floristic diversity around the all
the water bodies under studied. Plants collected, characters ware noted in field and laboratory
and pressed well to prepare herbarium. Plant identification was carried out with help of
appropriate floras and other work including The Flora of the Presidency of Bombay Vol. 1, 2.,
Flora of Kolhapur District, Flora Of Maharashtrastate vol. 1 and 2. (Table 2.)
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Table 1. List of water bodies with some ecological and geographical parameters.

Sr. Locality name with Rainfal Lake Fig. no.
no. abbreviations GPS 1 (in area In
written in bracket. min) (in table
Hectore)

1 Karmabali (Kr) 16°11'51.4"N 74°17'48.1"E | 1100 27.34 1A

2 Shendri (Sd) 16°16'14.2"N 74°21'01.6"E | 1000 41.09 1B

3 Yenechanvandi (Yn) | 16°10'29.1"N 74°25'51.5"E | 1050 29.15 1C

4 Terani (Tr) 16°07'33.9"N 74°28'37.1"E | 910 85.24 1D

5 Narevadi (Nr) 16°08'52.8"N 74°25'12.2"E | 940 32 1E

6 Vairagvadi (Vg) 16°09'33.6"N 74°21'47.0"E | 1000 29.87 IF

7 Kumari (Ku) 15°59'44.1"N 74°1821.3"E | 1250 38.43 1G

8 Kadgav (Kd) 16°15'13.8"N 74°18'02.5"E | 980 3.25 IH
9 Mahagav (Mh) 16°08'38.5"N 74°20'05.8"E | 1000 4.65 11
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Fig. 1. Aerial views of Water bodies; 1 A. Karambali, 1B. Shendri, 1C. Yenechavandi, 1 Terani,
1E. Narewadi, 1F. Vairagvadi, 1G. Kumari, 1H. Kadgav, 11. Mahagav.

98



RTPAS-2022 Special issue in RILBPCS www.rjlbpcs.com

Results:

Table 2: Checklist of marginal plants species around all water bodies under study.

Sr. | Botanical Name Kr (Sd ([Yn |Tr |[Nr | Vg | Ku | Kd M

No h

1 Abutilon indicum (L.) Sweet + |+ |- - - - + |+ |+
Acacia longifolia (Andrews) + |+ |+ |+ |+ |+ |+ |t |+
Willd.

3 | Acacia nilotica (L.) Delile + |+ |+ |+ |+ |+ |+ |+ |+

4 | Achyranthes aspera L. + |+ |- + |+ |- - - -

5 Acilepis dendigulensis (DC.) + |+ |- - - - + |+ |+
H.Rob.

6 | Aerva javanica (Burm.f.) Juss. ex | - - + |- - - - - -
Schult.

7 | Ageratum conyzoides (L.) L. + |+ |+ |+ +

8 | Alternanthera sessilis (L.) R.Br. + |+ |+ |+ |+ |+ |+ |+ |+
ex DC.

9 | Alysicarpus vaginalis (L.) DC. + |+ |- + |+ |+ |- - -

10 | Amaranthus viridis L. + |+ |+ |+ |+ |+

11 | Apluda mutica L. + |+ |+ |+ |+ |+ |+ |+

12 | Argemone mexicana L. + |+ |+ |+ |+ [+ |+ |+ |+

13 | Aristida funiculata Trin. & Rupr. |+ | - - + |+ |- + |- +

14 | Arthraxon sp. + |+ |- - - - + |+ |+

15 | Arundinella sp. + |- + |+ |+ |+ |+ |+ |-

16 | Asparagus racemosus Willd. + |- + |+ |+ |+ |+ |+ |-

17 | Azadirachta indica A.Juss. + |+ |+ |+ |+ |+ |+ |+ |+

18 | Boerhavia diffusa L. + |+ |+ |+ |+ |+

19 | Butea monosperma (Lam.) Taub. |+ |+ |+ |+ |+ |+ |+ |+ |-

20 | Caesalpinia decapetala (Roth) + |+ |+ - + |+ |- - +
Alston

21 Calotropis gigantea (L.) + |+ |- - - - - + |+
Dryand.

22 | Calotropis procera (Aiton)
Dryand.

23 | Carissa carandas L. + |+ |- + |- + |+ |- -

24 | Cassia surattensis Burm.f.

25 | Celosia argentea L. + |+ |+ |+ |+ |+ |+ |+ |+

26 | Chloris virgata Sw. + |+ |+ |+ |+ |+ |+ F

27 | Chrozophora plicata (Vahl) A. + |+ |+ |+ |+ |+ |+ |+ |+
Juss. ex Spreng.

28 | Coix lacryma-jobi L. + |+ |+ |+ |+ |+ |+ |+ |+

29 | Coldenia procumbens L. + |+ |+ |+ |+ |+ |+ F

30 | Commelina benghalensis L. + |+ |+ |+ |+ |+ |+ |+ |+

31 | Commelina diffusa Burm.f.

99


http://www.theplantlist.org/tpl1.1/record/ild-588
http://www.theplantlist.org/tpl1.1/record/ild-588
http://www.theplantlist.org/tpl1.1/record/ild-588
http://www.theplantlist.org/tpl1.1/record/ild-518
http://www.theplantlist.org/tpl1.1/record/ild-518
http://www.theplantlist.org/tpl1.1/record/kew-2617475
http://www.theplantlist.org/tpl1.1/record/kew-2617475
http://www.theplantlist.org/tpl1.1/record/gcc-118349
http://www.theplantlist.org/tpl1.1/record/gcc-118349
http://www.theplantlist.org/tpl1.1/record/gcc-118349
http://www.theplantlist.org/tpl1.1/record/kew-275250
http://www.theplantlist.org/tpl1.1/record/kew-275250
http://www.theplantlist.org/tpl1.1/record/kew-2667002
http://www.theplantlist.org/tpl1.1/record/kew-2667002
http://www.theplantlist.org/tpl/record/kew-405633
http://www.theplantlist.org/tpl/record/kew-405633

RTPAS-2022 Special issue in RILBPCS www.rjlbpcs.com

32 | Cynodon dactylon (L.) Pers. + |+ |+ |+ |+ |+ |+ |+ |+
33 | Cyperus rotundus L.
34 | Cyperus sp.1 + + |+ |+ |+ |+ |+ |+ |+
35 | Dactyloctenium aegyptium (L.) + + |+ |+ |+ |+ |+ |+ |+
Willd
36 | Dendrocalamus strictus (Roxb.) |+ [+ |+ |+ |+ |+ |+ |+ |+
Nees
37 | Dichanthium annulatum (Forssk.) | + + + + + + + i +
Stapf
38 | Digera muricata (L.) Mart. - + |+ |+ |+ |+ - - R
39 | Digitaria stricta Roth. + |+ |+ |+ |+ |+ |+ |+ |+
40 | Dimeria sp. + |+ [+ [+ [+ [+ [+ [+ [+
41 | Dinebra retroflexa (Vahl) Panz. + |+ |+ |+ |+ |+ |+ |+ |+
42 | Eclipta prostrata (L.) L. + [+ |+ |+ |+ |+ |+ |+ |+
43 | Eleocharis sp.1 + |+ |+ |+ [+ |+
44 | Eleusine indica (L.) Gaertn. + |+ |+ |+ |+ |+ |+ |+ |+
45 | Eragrostis sp. + + |+ |1+ 1+ 1+ 1+ I+ |+
46 | Eriocaulon sp. + |+ |+ |+ [+ |+
47 | Eucalyptus globulus + |+ |+ |+ |+ |+ |+ |+ |+
48 | Euphorbia laciniata Panigrahi. + + |+ |+ |+ |+ |+ |+ |+
49 | Euphorbia heterophylla L. + |+ |+ |+ |+ |+ |+ |+ |+
50 | Euphorbia hirta L. + |+ |+ |+ |+ |+ |+ |+ |+
51 | Ficus benghalensis L. + |+ |- - + |+ |+ |- .
52 | Ficus religiosa L. + |+ |+ |+ |+ |+ + |+
53 | Heliotropium sp. + |+ |+ |+ [+ |+
54 | Hygrophila auriculata (Schumac |+ |+ |+ |+ |+ |+ |+ |+ |+
h.) Heine
55 | Impatiens balsamina L. + |+ |+ |+ |+ |+ |+ |+ |+
56 | Indigofera sp. + [+ |+ |+ |+ |+ |+ [+ |+
57 | Ipomoea cairica (L.) Sweet - - - - - + |- - -
58 | Ipomoea carnea Jacq. + |+ |+ |+ |+ [+ |+ |+ |-
59 | Jatropha curcus + |+ |+ |+ [+ |+ - + |+
60 | Leucas aspera (Willd.) Link + |+ |+ |+ |+ |+ |+ |+ |+
61 | Leucas stelligera Wall. ex + |+ |+ |- - - + |+ |+
Benth.
62 | Ludwigia octovalvis (Jacq.)PH. |+ |+ |+ |+ |+ |+ |+ [+ |+
Raven
63 | Lanatana camera L. + + + + + + + + +
64 | Mangifera indica L. + |- - - + |- - + |+
65 | Marsilea minuta L. + |+ |+ |+ [+ |+
66 | Mimosa pudica L. + + + + + + + + +
67 | Oxalis corniculata L. + + + + + + + + +
68 | Parthenium hysterophorus L. + |+ |+ |+ [+ |+ |+ |+ |+
69 | Phyllanthus fraternus G.L. + |+ |- - - - + |+ |+

Webster

+
T
T
T
T
T
T
T
T

70 | Phylla nodiflora L.
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71 | Pithocelobium dulce + |+ |+ |+ |+ |+ |+ |+ |+

72 | Pleocaulus sessilis (Nees) - - - - - - + R _
Bremek.

73 | Pogostemon deccanensis (Panigra | + | - - + |- - - - -
hi) Press

74 | Polygonum plebeium R.Br. + + + + + + + + +

75 | Pongamia pinnata (L.) Pierre + |+ |+ |+ |+ |+

76 | Prosopis cinerara

77 | Rungia repens (L.) Nees + |+ |- - - - + |- -

78 | Santalum album L. - - - - - + |- + |+

79 | Senna uniflora Mill.) H.S. Irwin |+ |+ |+ |+ |+ |+ |+ [+ |+
& Barneby

80 | Sida rhombifolia L. + |- - + |- - - -

81 | Sonchus oleraceus f. hydrophilus | + + |+ |+ |+ |+ [+t
(Boulos) J. Kost.

82 | Spilanthes acmella (L.) L. + + + + + + + + +

83 | Saccharum spontaneum L. + |+ |+ - - - - -

84 | Tamarindus indica L. + + - - - - +

85 | Tephrosia sp.

86 | Thevetia neriifolia Juss. ex Steud.

87 | Tridax procumbens (L.) L.

88 | Typha angustifolia L.

89 | Vitex negundo L.

S N
AR
|
AR
|+
]
|
AN
|

90 | Zornia gibbosa Span.

Result and discussion:
Hitherto we have studied 9 water bodies from Gadhinglaj Tahsil. Study including Diversity of
marginal plants of some water bodies in Tahsil and their ecological significance. Marginal
plants include plants of Reed-swamp stages and Sedge Marsh or Meadow stage. Majority of
the vegetation studied was found to be naturally occurring. About 89 Angiosperms and one
fern were recorded around the water bodies.

The plants can be classified in to herb, shrub and trees. The herbs and herbaceous shrub
show maximum diversity, while tree species are rare. The marginal tree species including B,
Butea monosperma, Cassia suratensis, Pongamia pinnata, Ficus racemosa etc. shows large
no. of presence of bird nest specifically of kites. As well as tree shade enable shadow area on
lake-bank and also leaf litter promotes aggregation and growth of aquatic animals. Root cleft
of large trees often found to be home of water snakes and other aquatic animals. Grass Members
of Cyperaceae and Poaceae are gregarious in marginal marshes. These seasonal temporary

marshy grasss- lands favor the growth insectsand extensive population of spiny Hygrophila
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shrub provides food & security for many migrating birds which lays eggs among these grasses.
Rooted submerged flora other marginal flora provides substratum for growth of aquatic
epiphytic algaes. Thus, a marginal plant also contributes biomass productivity of lakes. Many
insects specifically dragonflys are most commonly occurring flying insects in marginal
vegetation. Roots of Marginal plants also hold substratum firmly and checks soil erosion and
keep water bodies undisturbed and as deep as original. Marginal flora enhances beauty of these
water bodies. Only Ipomoea carnea found to beharmful to Lake Ecosystem because of
extensive growth, and presence of poisonous latex which make it unsuitable as food for many
organisms. Hence the marginal flora with some exception is essential for healthy lake
ecosystem and to maintain good floral and faunal diversity.
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Abstract:

It is now very well realized that the presence of neighboring plants species can have a
significant influence on seed germination growth and yield of crop plant (Rice, 1974). The
influence may be either positive or negative depending upon the nature of allelochemical
released by the allelopathic plants such allelopathic effect will become more prominent to
future agricultural systems because of decrease in farm size, intercropping and crop rotation
and introduction of agro forestry. Hence it was though worthwhile to investigate influence of
some common prominent plant species which have entered in the agriculture of konkan region,
on the seed of germination and growth of seedling. In the present investigation deals with the
study of significant Phytoallelopathic effect of different concentration of Vitex negundo L leaf
leachates on germination and growth of Trigonella foenum-graecum L c.v. Lam selection-1
and Eleusine coracana (L).c.v. Dapoli — 1.During the experimental period Environmental
temperature of Konkan region ranging from 12.02% to 34.87% and humidity 62% to 93.9%.
Keywords: Allelopathy, Vitex negundo L., Trigonella foenum-graecum L c.v. Lam selection-

1 and Eleusine coracana (L). c.v. Dapoli - 1., Konkan.
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Introduction:

Putnam (1985) considered the phenomenon of auto toxicity as a special form of
allelopathy that occur when chemical substances released from one plant inhibit or delay
germination and growth of same plant species.

Lovett (1990 and Lovett and Ryuntyu (1992) tried to broaden the concept of allelopathy
as the complex of delicate communication between plants and also plants and other organisms
and adopted a picture the liberalizes the parameters of allelopathy to include some aspects of
plant defense.

Material and method:

The Experiment was conducted in Department of Botany, D. U. B. Senior Science
College Dapoli.TheVitex negundo L. leafwas collected from Dapoli. The plant materials were
oven dried at 80 % for 42 hrs and then ground to a fine powder. The extract was prepared by
soaking 50 grams of dry ground Vitex negundo L. leaves powder in 200 ml Distilled water for
24 hours.

The leaf leachates were filtered and the filtrate was made up 200 ml volume by using
distilled water. Which were considered as 100% and then diluted with distilled water and
prepare solution of 20%, 40%, 60%, 80%, and 100%. The treatment was replicated four times
by using R. B. D. design.

Trigonella foenum-graecum L c.v. Lam selection-1 andEleusine coracana (L) seeds
were treated with 0.1% mercuric chloride and washed thrice with distilled water and dried on
sterile absorbent paper to avoid fungal attack. Twenty-five seeds of Eleusine coracana (L) were
tested for germination in 20 cm diameter petridishes containing germinating paper saturated
with above concentration of leaf leachates. The moistened petridishes was maintained by
adding 2.5 ml leaf leachates solutions.

The percentage of germination, rootand shoot length and biomass production of the
seedling was recorded after 3 DAS, SDAS and 7 Days after sowing.

Result and discussion:

The water extract of Vitex negundo Lleaves decreased the germination and seedling growth of
Eleusine coracana (L) and Trigonella foenum-graecum L c.v. Lam selection-1 is depicted in
Table. The 100% leaf extract of Vitex negundo Linhibit the germination percentage. In general,

the length of radical and plumule were proportionately affected with increase in concentration
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of leaf leachates solution as well as with increase in the time of sowing. The radical and plumule

length
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Table. No. 1. Effect of different concentration of Vitex negundo L. leaf leachates on germination and growth of Trigonella foenum graecum L.

Germination % Length of Radicle cm Length of plumule cm
Treatment Days after soaking Days after soaking Days after soaking
3 4 5 6 7 3 4 5 6 7 4 5 6 7

To control 94.66 | 97.33 | 97.33 97.33 97.33 | 0.83 2.06 3.16 4.06 4.70 2.06 2.93 4.06 4.56
T1(20%) 92.00 | 92.00 | 92.00 92.00 92.00 | 0.60 1.40 2.03 2.73 3.16 1.33 2.30 2.86 3.50
T2 (40%) 82.66 | 82.66 | 83.00 83.00 83.00 | 0.50 1.30 1.83 243 2.83 1.23 2.16 2.10 2.53
T3 (60%) 58.66 | 60.00 | 60.00 60.00 60.00 | 0.43 1.30 1.66 2.33 2.50 1.16 1.86 2.06 2.20
T4(80%) 37.33 | 40.00 | 40.00 40.00 40.00 | 0.26 0.86 1.50 1.56 1.60 0.80 1.26 1.30 1.33
Ts(100%) | 25.33 | 26.66 | 29.33 33.33 37.33 | 0.13 0.73 1.20 1.26 1.26 0.63 0.70 0.83 0.90
SE += 1.668 1.003 | 1.167 1.310 1.310 | 0.046 | 0.0416 0.0459 0.0235 | 0.0417 0.0663 0.0443 0.0512 0.0327
CD at 5% 5.254 | 3.159 | 3.676 4.127 4.127 | 0.144 | 0.1311 0.144 0.0741 | 0.1314 0.2091 0.1395 0.1615 0.1032
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Table No. 2. Effect of different concentration of Vitex negundo L. leaf leachates on germination and growth of Eleusine coracana (L).

Germination % Length of Radicle cm Length of plumule cm
Treatment Days after soaking Days after soaking Days after soaking
3 4 5 6 7 3 4 5 6 7 3 4 5 6 7
To control 98.66 100.00 | 100.00 | 100.00 | 100.00 0.57 1.12 1.49 1.76 2.50 0.33 0.56 1.27 1.89 2.15
T1(20%) 97.33 97.33 97.33 97.33 97.33 0.32 0.86 1.38 1.78 1.96 0.17 0.44 0.93 1.47 1.60
T2(40%) 96.00 96.00 96.00 96.00 96.00 0.30 0.59 0.80 1.20 1.26 0.16 0.36 0.90 1.20 1.16
T3 (60%) 85.33 85.33 85.66 85.66 85.66 0.26 0.44 0.98 1.12 0.96 0.16 0.28 0.82 1.15 0.93
T4(80%) 73.33 78.66 78.66 78.66 78.66 0.10 0.40 0.63 0.91 0.80 0.13 0.20 0.67 1.01 0.93
Ts(100%) 60.00 62.66 62.66 62.66 62.66 0.10 0.10 0.42 0.53 0.60 0.10 0.11 0.22 0.73 0.70
SE += 1.0036 1.115 1.115 1.115 1.115 1.144 1.5874 | 0.0112 | 0.0196 | 0.0232 | 0.0201 | 0.0129 | 0.0283 | 0.0719 | 0.025
CD at 5% 3.161 3.512 3.512 3.512 3.512 0.0256 5.001 0.0355 | 0.06184 | 0.0732 | 0.0633 | 0.0407 | 0.0893 | 0.226 | 0.0648
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Singh and Bawa (1982) observed that the leaf leachates from Eucalyptus globules showed
inhibitory effect on seed germination of glaucium flavum, Crants.
Bhatia and et.al. (2005) observed the germination percentage of wheat decreased with the
increase in rice straw leachates concentration as compared to control. Rao and et.al. (1977)
reported that aqueous extract of dry leaves of Parthenium hysterophrus L.inhibit the dry weight
of plumule and radicals of Triticum vulgare L. Rai and Tripathi (1982) reported the leaf lechates
from FEupatorium ripariumRegel. significantly inhibited the radicle and plumule length of
Eupatorium adenophorum and Trifolium repens. He observed that even at lowest concentration
of leachates, there was considerable inhibition in radicle and plumule length. From above, our
observations are similar line.
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Abstract:

Achatina fulica is invasive terrestrial snail can cause serious economic damage to different
agricultural crops as well as nursery and garden plants. The extensive rasping, defoliation, slime
trails, or ribbon like excrementis signs of infestation. The study was carried out in different
nurseries from Kolhapur district. In recent times, severe outbreak of this pest has been noticed
due to some desirable agricultural and gardening practices like minimum tillage practices and
straw retention techniques which help in survival of snails and make seedlings more susceptible
to damage. Present investigation aims to enlighten on taxonomy, appearance, behavior and
habitat, dispersal, diet, reproduction pattern, nature of damage and to suggest management

strategies.
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1. Introduction

Phylum mollusca is the second largest phylum of the animal kingdom [1]. Several species
of snails and slugs are considered as notorious pests in agro-ecosystem in different parts of the
world due to their rasping feeding behaviors [2]. The Giant African Snail (GAS) Achatina fulica
(Bowdich, 1822) belongs to the Phylum Mollusca, Class Gastropoda, subclass—Pulmonata, and
family— Achatinidae of order—Stylommatophora. This is the biggest and most damaging land

snail pests having a protective shell, measuring about 19 cm. in length.

It is an exotic invasive pest introduced from East Africa to India in 1847. Now it is
reported from all continents [3]. The World Conservation Union (IUCN) has listed 4. fulica as
one of the world’s 100 most invasive species [4]. According to Nelson [5] it is very active during
monsoon, nocturnal in behavior and damage 500 different crops like papaya, banana, brinjal,
beans, okra, cucumber, cabbage, cauliflower, pumpkin, ground nut, melon, areca nut, rubber

buds, coffee seedlings, orchids, marigold etc.

In India, Reddy and Sreedharan [6] recorded A. fulicaon coffee in Andhra Pradesh.
Sridhar et. al., [7]; Ravikumara et. al., [8] and Mallappa and Patil [9] reported severe occurrence
of the GAS in various districts of Karnataka. Badal et. al.,[10] focused on Bio ecology and
management of GAS 4. fulica. Avhad et. al.,[11] and Jadhav et. al,[12] reported GAS as
mulberry pest in Aurngabad district and Kolhapur district of Maharashtra respectively. More
recently Pinku and Rafee [13] surveyed molluscan pests in Karnataka. Lenin and Ummer [14]
enlightened GAS menace in crops and management in Kerala.Bishal et. al, [15] studied
population density and damage in organic farm in east Sikkim. Pradeep Kumar [16] suggested

some management strategies for control of GAS in Uttar Pradesh.

GAS is now widely distributed and no longer limited to their region of origin due to
several factors viz., high reproductive capacity, voracious feeding habit, inadequate quarantine
management and human aided dispersal. It is known for its destructive nature on cultivated crops
and garden plants wherever it occurs. The information regarding incidence of molluscan pests in
nurseries are lacking. There is little information available on the management of the Giant African
Snail at Kolhapur district. The present investigation will help to take steps to eradicate or control

snail infestations from Kolhapur district as early as possible.
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2. Material and methods

Survey was carried out for the collection and observation on infestation of Achatina fulica
in nurseries. Several visits were made to 22 nurseries viz Sajiv Nursery (Kolhapur City), Shinde
Nursery (Kolhapur City), Sai Prasad Biotech (Karvir Tahsil), Rushi & Kunal Nursery, Kasaba
Bawda (KarvirTahsil), Kamddhenu Ropvatika , Kothali (Karvir Tahsil), Om Agro Services
(Karvir Tahsil), Green Earth Services (Karvir Tahsil), Yashraj Nursery (Karvir Tahsil), Akshay
Nursery, Kagal(Kagal Tahsil)Plant library Nursery, Kagal(Kagal Tahsil), Palavi Nursery,
Shiye(Hatkanagle Tahsil), Shetkari Nursery, Minache (Hatkanagle Tahsil), Shri Ambika
Nursery, Kondigre (Shirol Tahsil), Warana Nursery, Warananagar (Panhala Tahsil) and Ankur
Nursery (Radhanagari Tahsil).

Distribution and abundance of Achatina fulica were recorded in various nurseries from in
and around Kolhapur city. On the basis of infestation four categories of nursery plants like
Ornamental, Flowering, Vegetable and Fruit were made. The data obtained and management

strategies are discussed in detail in result.
3. Results and discussion

The occurrence and infestation of GASAchatina fulica was observed in various nurseries
in Kolhapur district. The infestation was observed on total 22 plants from all four categories of
nursery plants like Ornamental, Flowering, Vegetable and Fruit. The list of plants is provided in
Table no. 1. In ornamental category maximum infestation was observed on Syngonium,
Spathyphyllum and Diefenbachia; in Flowering plants Hibiscus was infested mostly, in Vegetable
category infestation was observed on 6 plants out of these Cabbage and Cauliflower were infested
badly. In fruit plant category Banana and Papaya were infested mostly. Nature of infestation,

feeding nature, excrement pattern, clinging behavior is as shown in Plate 1.

GAS feeds on leaves, stems, fruits, flowers of the host plants and leafy vegetables causing
severe damage especially in nurseries as well as plants of horticultural and medicinal value [17],
[18], [13]. It affects the aesthetic value of kitchen garden and roof gardens and nurseries too.
Snails and slugs (molluscs) are hermaphrodites, but there is reciprocal exchange of spermatozoa
as they mature before development of eggs [19]. Due to the high reproductive potential, a single

snail can multiply in the field and it is very difficult to control their population.
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a. Appearance: Adults usually around 7-8 cm tall, but may reach 20 cm or more. Shell has
rounded conical shape, being about twice as high as it is broad. Shell is generally brown in color
with irregular darker streaks running transversely across the whorls [20]. Adult size is reached in
4 months, but may continue slowly up to 1 "2 years. It is cross-fertilizing, egg-laying
hermaphrodite [17]. Number of eggs per clutch averages around 200 with 5-6 clutches per year.
Hatching viability is about 90%. Locally, the eggs and snails are readily transported in garden

waste.

b. Behavior & Habitat: The giant African snail commonly is found in warm, humid climates.
They can be found in coastal areas, shrub lands, plantation habitats and forests. The snail prefers
temperatures that are well above freezing [21],[22]. It is nocturnal and spends most of the day
underground. These snails produce a slime that reduces friction and allows them to move along

many ground surfaces.

c. Diet: GASs are herbivores. They typically feed on leaves, wood, bark, seeds, grains and nuts.
Older snails can become carnivorous, however, also feed on living plants or other snails, fungi or

animal matter. Their tongue having radula that allows to scrape or cut food.

d. Reproduction: The typical life span of the GAS is 3-5 years, but they have been known to
live as long as 9 years. They are hermaphrodites. Young African snails only produce sperm, but
adults are able to produce both sperm and eggs. Even though they have both male and female
reproductive parts, they still have to mate with another snail because their sperm cannot fertilize

their own eggs.

When two snails mate, they exchange sperm. The sperm may immediately fertilize the
eggs, or it can be stored inside the body for up to two years before fertilizing any eggs. Once
fertilized, the snail does not lay the eggs for 8 to 20 days. They typically hatch 11 to 15 days later.
The snail can lay up to 100 eggs in its first year and up to 500 in the second year. After six months,

the young reach adult size.
Management strategies:

Eradication of GAS is difficult and costly. It is literally impossible for well established
populations in agricultural field. The effective control of pests involves a combination of
measures, including physical, cultural, biological and chemical methods so it is best not to rely

on just one method. The different management practices are discussed below:
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a. Physical Method: Hand picking of snails and eggs on daily basis after sunset and destroy or
incinerate them with a flame proves best eradication practice in heavily infested areas. Food baits
(over-ripe papaya fruit pieces) can be used for easy collectionand removal of snails from any
field. International quarantine and surveillance practices are necessary to avoid their entry in any

new geographical area.

b. Cultural control: One can reduce the infestation and population of GAS by practicing good
field sanitation. Good hygiene, weed control and removal of refuges can reduce the problem over
time. Regular Monitoring is essential for the pest in the nursery or in garden. Abundant ground
cover and vegetation growth provide favorable conditions like ideal moisture levels, shelter and
harborage where snails thrive and can be a problem. Avoidant of minimum tillage and straw-
retention techniques in A. fulica endemic areas are effective since these practices not only help
the snails to survive but also make the seedlings more susceptible to damage. Soils with more

organic matter content are more attractive to the snails.

Unnecessary growing of plants between trees and vines can also act as shelter belt for the
snails. Sprinkling of table salt around the crop-base in dry season is one of the best preventive
measures. Prasad et.al,[3] suggested and experimentally proved Annona glabra softwood

cutting fence is a feasible and practical alternative to protect nursery beds from Achatina fulica.

c. Biological control: Since 4. fulica is an alien pest therefore there are limited natural enemies
that control this pest. Some predatory beetles, lizards, birds and rats can feed on them. Ducks and
chickens can provide effective, long-term control in orchards and vineyards, if an appropriate
breed is chosen and properly cared for. Khaki Campbell or Indian runner ducks are best breed to

be used in snail control [23], [24], [25] and [26].

Use of predatory snails and worms in 4. fulica management has also been implicated in
the decline of native snails in many countries. Some of the predatory snails which can predate
and feed on A. fulica include Euglandina rosea, Gonaxis kibweziensis, Gonaxis quadrilateralis,
Edentulina ovoidea and Edentulina affinis. Platydemus manokwari, a turbellarian flat worm, has

also been used to control the GAS in Guam, Philippines and Maldives.

d. Chemical control: Some of the chemicals are effective to control this species. However, it
should be advisable to use the chemicals judiciously. Lime or bleaching powder may be sprinkled

in the infested area was effective. Common salt may also be spread on the snail infested area.
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Few chemicals which are effective to control the snails are methiocarb, metaldehyde and
EDTA. The bait materials such as dicholorvos bait (Wheat flour- lkg + Jaggery- 0.2 kg +
Dicholorvos 76EC- 250ml) and methomyl bait (Rice branlkg + Jaggery 0.2 kg + Methomyl 40
SP- 100 g) are suitable to control the infestation of the species. The bait preparation should be
carried out prior to application of molluscicides. The bait should be prepared by heating the
jaggery with wheat flour/ rice bran along with the poison. Hand gloves should be used to make

small balls and keep it in 10 places in the field.

Table 1: List of Nursery Plants infested by A. fulica.

Ornamental Flowering Vegetable Fruit
1. | Aglonema 1. | Hibiscus 1. | Brinjal 1. | Banana
2. | Syngonium 2. | Marigold 2. | Tomato 2. | Jamun
3. | Spathiphyllum | 3. | Aster 3. | Cauliflower 3. | Papaya
4. | Dieffenbachia 4. | Petunia 4. | Cabbage 4. | Mango
5. | Chlorophytum 5. | Capsicum 5. | Moringa
6. | Bird Cherry 6. | Curry Leaf 6. | Pumpkin
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Plate 1. Giant African Snail Achatina fulica and its infestation on various nursery plants

A- GASon Bird cherry plant B- Infestation on Hibiscus C- GAS clinging to host plant

D- Infestation on ChlorophytumE- Infestation on Dieffenbachia F- Infestation onSpathiphyllum
G- GAS hiding under bags H- GAS on Nursery Pots I- GAS in moist places

J- Excrement of GAS.
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4. Conclusion

Invasive species are one of the top threats to biodiversity. Once an invasive species
establishes its population in a new vulnerable area, it is very difficult to check its growth, spread
and damages. In case of Giant African Snails, several eradication measures have already been
found unsuccessful. Some of the management options also have lots of indirect issues related to
environment, biodiversity and health hazards. Biological control in the form of introducing the
rosy wolf snail proved disastrous and caused even more damage, razing of an entire ecosystem
in the pursuit of eradicating only one species. Use of toxic baits targeted for A. fulica also
victimized indigenous as well as other invasive snails. As regards to chemical control, various
molluscicides like metaldehyde are non-selective, thus their use has a chance of endangering the

survival of non-target organisms.

However, some easy techniques like collection and destruction of the snails and their eggs
are recommended as a form of physical control. Guarding pathways through which Giant African
Snails can pass is much cheaper than pursuing them through biological or chemical control.
Moreover, to be effective, the molluscicides should be such that it may not get dissolved and
washed away by rain because snails are normally active during the rainy season. Therefore, an
effective eco-friendly management strategy is needed to keep the pest below economic injury
level. Holistic efforts in and around Kolhapur city at the regional level are not only needed to
prevent further spread of 4. fulica but also required to formulate an effective and environmentally

sustainable management strategy.
References:

1. Zala, M. B., Sipai, S. A., Bharpoda, T. M., and Patel, B. N. Molluscan pests and their
management: A review. An International e. Journal, 2018; 7(2): 126-132.

2. Das, P. P. G, Bhattacharyya, B., Bhagawnti, S., Dev, E. B., Manpoong, N. S., and Bhairavi,
K. S. Slug: A menace in agriculture: A review. Journal of Entomology and Zoology Studies;
2020; 8(4): 01-06.

3. Prasad, G.S., Singh, D.R., Senani, S. and Medhi, R.P. Eco-friendly way to keep away
pestiferous giant African snail, Achatina fulica Bowdich from nursery beds. Curr. Sci., 2004; 87:

1657-1659.

118



RTPAS-2022 Special issue in RILBPCS www.rjlbpcs.com

4. Invasive Species Specialist Group. Global Invasive Species Database. Version 2012. 2.
Achatina fulica (mollusc). http://www.issg.org/database/species/ecol ogy.asp?

si=64&fr=1&sts=&lang=EN. 2012

5. Nelson Scot. Injuries Caused by the Giant African Snail to Papaya Miscellaneous Pests
Published by Department of Plant and Environmental Protection Sciences, Hawaii University,
2012: 1-7.

6. Reddy KB and Sreedharan K. Record of giant African snail, Achatina fulica Bowdich on coffee
in Visakha agency areas, Andhra Pradesh. Indian Coffee. 2006; 70: 17-19.

7. Sridhar V, Jayashankar M, Vinesh LS and Verghese. A Severe occurrence of the giant African
snail, Achatina fulica (Bowdich)(Stylommatophora: Achatinidae) in Kolar district,
Karnataka.Pest Management in Horticultural Ecosystem. 2013; 18: 228-230.

8. Ravikumara, N. M. 1., Manjunath, M., and Pradeep, S. Seasonal incidence of giant African
snail, Achatina fulica Bowdich (Gastropoda: Achatinidae) in areca ecosystem. Karnataka Journal
of Agricultural Science. 2007; 20(1):157-158.

9. Mallappa, C., and Patil, R. K. Population dynamics of giant African snail, Achatina fulica
Ferussac (Stylommataphora: Achatinidae) in betelvine ecosystem. Journal of Experimental
Zoology. 2014; 17(1):285-288.

10. Badal Bhattacharyya, Mrinmoy Das, Himangshu Mishra, D.J. Nath and Sudhansu Bhagawati.
Bioecology and management of giant African snail, Achatina fulica (Bowdich) International
Journal of Plant Protection. 2014; 7 (2) : 476-481.

11. Avhad S.B., Shinde K. S. and C. J. Hiware. Record of molluscan pest in mulberry Aurangabad
District of Maharashtra. Indian J. Seric. 2013; 52 (1): 29 - 33.

12. Jadhav, A. D., Dubal, R.S., Bagade R. P., Sanadi Reshma A., Kamble, P.L. Belgumpe S. and
Sathe, T.V. Giant African Snail, Achatina fulica Bowdich a destructive pest of V1 mulberry
(Morus alba L.) by - A new report and control strategies from Kolhapur, Maharashtra, India.
2016.

13. Pinku Paul and C.M. Rafee. A Survey on Molluscs Pests in Karnataka, India
Int.J.Curr.Microbiol. App.Sci. 2017; 6(9): 3123-3132

119


http://www.issg.org/database/species/ecol%20ogy.asp

RTPAS-2022 Special issue in RILBPCS www.rjlbpcs.com

14. Lenin Neena and Ummer Najitha. Giant african snail menace in crops and its Management.
Ph. D. Thesis submitted to Kerala Agricultural University, Thiruvananthapuram, Kerala, India.
2018.

15. Bishal Thakuri, Bhoj Kumar Acharya and Ghanashyam Sharma. Population Density and
Damage of Invasive Giant African Snail Achatina fulica in Organic Farm in East Sikkim, India
Indian journal of Ecology. 2016;46(3):631-635

16. Pradeep Kumar. A Review- On Molluscs as an Agricultural Pest and Their Control.
International Journal of Food Science and Agriculture. 20202; 4(4).

17. Mead, A.R. The Giant African Snail: A problem in economic malacology. University of
Chicago Press, Chigo, 1961: 257.

18. Muniappan, R., Duhamel, G., Santiago, R.M. and Acay, D.R. Giant African snail control in
Bugsuk Island, Philippines, by Platydemus manokwari. Oleagineux, 1986; 41:183-186.

19. Routray, S. and Dey, D. Snails and slugs as crop pests. Rashtriya Krishi, 2016; 11(1): 40-41.
20. Skelley, P.E. Dixon, W.N. and Hodges, G. Giant African land snail and giant South American
snails: field recognition. Florida Department of Agriculture and Consumer Services. Gainesville,
Florida (U.S.A.). 2011.

21. Raut, S.K. and Barker, G.M. Achatina fulica Bowdich and other Achatinidae as pests in
tropical agriculture. In: G.M. Barker (ed.), Molluscs as crop pests. CABI Publishing, Hamilton,
New Zealand, 2002: 55-114.

22. Smith, J.W. and Fowler, G. Pathway risk assessment for Achatinidae with emphasis on the
giant African land snail, Achatina fulica (Bowdich) and Limicolaria aurora (Jay) from the
Caribbean and Brazil, with comments on related taxa Achatina achatina (Linne) and
Archachatina marginata (Swainson) intercepted by PPQ. USDA, APHIS, Center for Plant
Health Science and Technology (Internal Report), Raleigh (N.C.). 2003.

23. Howlett, S. A. Terrestrial slug problems: Classical biological control and beyond. CAB
Review, 2012; 7(051): 1-10.

24. Peter, D., Widmer, M. and Craven, T. Control of pest snail and slugs. Western Australian
Agriculture Authority, Garden note, 2012; 12: 530.

25. Sallam, A. and Wakeil, N. E. Biological and Ecological Studies on Land Snails and Their
Control. In: Integrated management and pest control-Current and Future Tactics, (Eds.

Larramendy, ML. and Soloneski, S. Published online web.org. pp. 2009;413-444.

120


https://www.researchgate.net/institution/Kerala_Agricultural_University

RTPAS-2022 Special issue in RILBPCS www.rjlbpcs.com

26. Schuder, 1. Integrated control of slug and snail pest in hardy nursery stock (Ph.D. thesis).
Newcastle upon Ty and Wear, U.K. 2004.

121



RTPAS-2022 Special issue in RILBPCS www.rjlbpcs.com

Life Science Informatics Publications

Research Journal of Life Sciences, Bioinformatics,
Pharmaceutical and Chemical Sciences

Journal Home page http:/www.rjlbpes com/

Doi: 10.26479/2022.0802.05

Bryoflora (hornworts) diversity in western ghat regions of
satara district

Bagwan S. A! and Ghatge M. M.2
1. Department of Botany, Bharti Vidyapeeth Matoshri Bayabai Shripatrao Kadam Kanya
Mahavidyalaya Kadegaon Sangali.

2. Department of Botany, Bharti Vidyapeeth Matoshri Bayabai Shripatrao Kadam Kanya
Mahavidyalaya Kadegaon Sangali

Abstract:
Bryophytes including plant which are commonly known as mosses, hornworts and liverworts.

They are second largest group of plant and show wide range of distribution. Hornworts mostly
show terricolous habitat. Satara district of India comprises unique topographical condition hence
is rich in bryophyte. Satara district divided in two-part Western part and Eastern part. In present
Work preliminary checklist has been prepared which revealed the occurrence of 3 genus and 7

species of hornwort were reported first time from Satara district.
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1. INTRODUCTION
India encompasses Eastern Himalaya and Western Ghats as two biodiversity hot spots.

The Western Ghats, also locally known as the Sahyadri Hills, are formed by the Malabar plains
and the chain of mountains running parallel to India’s western cost, about 30-50 km inland. They

cover an area of about 1,60,000 km? and stretch for 1,600 km from country’s southern tip to
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Gujarat in the north, interrupted only by the 30 km Palghat Gap (Verma et al. 2011). It is a major
tropical evergreen region, well known for its rich, diverse and unique flora and fauna.

Bryophytes including plant which are commonly known as mosses, hornworts and
liverworts. They are second largest group of plant and show wide range of distribution. They
classified under three different lineages, are Hepaticae, Anthocerotae and Musci. Currently, about
2480 taxa of bryophytes are reported from India, Comprising about 722 taxa of Liverworts in 128
genera and 52 families, 36 taxa in 6 genera and 2 families of Hornworts and about 1623 taxa in
342 genera and 52 families of mosses (Afroz Alam et al., 2011).

Hornworts differ from liverworts because of their horn like sporophyte and presence of
Nostoc colonies in thallus. Some hornworts produce mucilage cavity in thallus which gives slimy
appearance of thallus as well as gives thickness to the thallus. Group Anthoceros and Folioceros
sporangium produces bulbous foot, long capsule dehiscing from the apex downward by two
valves while in case of Notothylas capsule marginal, conical with large foot, dehiscing by direct
bursting of sporophyte.

2. Materials and methods
The specimens were collected during June2012-September 2019. A knife and forcep are

used foe peel of specimen from bark of rock. Collected specimens were washed kept on wet brick
till identification while some are preserved in 4% formalin. Morphological and anatomical
characters were studied under stereoscope and compound microscope. Identification of
specimens was done by standard literature.

3. Results and discussion

Checklist of (Liverworts and Hornworts) from Satara district

Sr.no | Family Genus Species Habitat Occurrences
1) Anthocerotaceae Thoseghar,
a) Anthoceros crispulus Koyna-nagar,
Douin. Terricolous | pateshwar,
Valmiki,
Lingmala.
b) Anthoceros Caucasious | Terricolous | Valmiki
Steph
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Kas, Ajnkyatara

Pateghar,
c) Anthoceros erectus Terricolous | Mhabaleshwar
Kash. pateshwar,
Valmiki,
Lingmala,

Koyna-nagar.

d) Folioceros Udarii Terricolous | Valmiki

Asthana

Kas, Ajnkyatara
e) Notothylas levieri Rupicolous | Pateghar,
Schiff (Ms). pateshwar.

Kas, Ajnkyatara
f) Notothylas indica Kash. | Terricolous | Pateghar,
Mhabaleshwar

Rupicolous -On stony wall, Terricolous - On moist ground.
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Notothylas Levien Schiffn. Notothylas tndice Kash.
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Studies on bryophytes of Maharashtra was earlier undertaken carried out in the year 1897
by Birdwood (Magdum et a/ 2017). Sedgwick (1910, 1911, 1913), Blatter (1909), Dixon (1909),
Chaudhary et al., (2008),. Dabade in (1988), and 1998 give greatest contribution in the bryophyte
flora of Mahableshwar. Magdum et al. (2017)

Bryophyte contribute extensively to the ground flora in certain habitat as they are very
small in size and difficult in identification this group has been neglected by naturalists and
ecologists.

The preliminary assessment of bryophytes was conducted from Satara district. These
investigations are helpful to knowing the status of hornwortflora in the study area. It also helps
in conservation and making aware about their usefulness.

2. Conclusion
In present investigation three Anthoceros species viz. Anthoceros crispulus Anthoceros

Caucasious, Anthoceros erectus, one folioceros species viz. Folioceros Udarii and two
Notothylas species Notothylas levieri and Notothylas indica Were first time reported from study
area.
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Abstract: Nano-structured CdO thin film has been grown on glass substrates using spray
pyrolysis method. The synthesized thin films were analyzed for its structural, optical and
morphological properties using X-Ray Diffraction patterns, UV-Visible spectroscopy and
Scanning electron microscope. The absorption spectrum shows two absorption edges
corresponding to two band gaps at 1.82 eV and 2.1 eV. SEM micrograph demonstrates
morphology with uniform, flake like structures. XRD patterns confirm formation of cubic CdO
and hexagonal CdO crystal structure. The obtained thin films were studied for the photo-
electrochemical performance (PEC). PEC device constructed using polyiodide electrolyte
showed a highest conversion efficiency of 1.4% against potassium ferro- ferricyanide and
polysulphide.
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1. Introduction
In recent years semiconducting thin films have received much attention because of
their application in photoelectric fields [1-3]. Transparent conducting oxides such as

Cadmium oxide (CdO), Zinc oxide (ZnO), Indium oxide (In203), and tin oxide (SnO2) find

wide applications in optoelectronic devices, gas sensors and phototransistors[4-8]. In
particular, CdO is a promising material for solar cell applications due to its high electrical
conductivity and high optical transmittance in visible region of solar spectrum [9]. CdO films
are the semiconductors with wide and direct band-gap with an optical energy gap of about
2.41 eV at room temperature and n-type semiconducting material having cubic crystal
structure [10]. The CdO being one of the TCO’s, is reddish brown in color and is formed by
burning Cd in air; the oxide is insoluble in water, absorbs CO2 from air and can be reduced
to conducting oxides have received very little attention [11-14].

CdO thin films are prepared by many physical and chemical techniques. Different
techniques such as SILAR [15], Sol-gel [16], Spray pyrolysis [17], Ion beam sputtering [18],
and Chemical vapor deposition [19] have been used for deposition of pure and doped CdO
films. Among all the deposition techniques, spray pyrolysis is simple, quick, economical and
suitable method for large area deposition for many binary and ternary semiconducting thin
films [20-21]. For the spray pyrolysis technique, the film properties depend on the various
preparative parameters such as the substrate temperature, the spray rate, the concentration, the
cooling rate and quantity of precursor solution [22].

2. Experimental

Cadmium oxide thin films were deposited on the glass substrates at 250°C temperature
using spray pyrolysis technique. Cadmium acetate [Cd(CH3COO)2.6H20] was used as a
precursor which was dissolved in mixture of double distilled water and methanol in the ratio
1:1 (v/v). Spray solution was prepared with various precursor concentrations (20 mL, 30mL,
40 mL, 50mL) of cadmium acetate. The optimized deposition parameters such as 250 °C
temperature, 8mL/min flow rate of solution, 1bar carrier gas pressure, and 31 cm substrates

to nozzle distance were kept constant.
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Fig. 1 Photographs of CdO thin films of different thicknesses: (a) 20 mL; (b) 30 mL; (c)
40 mL; (d) 50 mL at 250 °C temperatures.
Aqueous solution of cadmium acetate when sprayed over the hot substrate, pyrolytic
decomposition of solution takes place and results in well adherent dark yellow films of
cadmium oxide. The possible chemical reaction that takes place is as follows,

Cd (CH3COO)2+ 3H20 » CdO+ CH41+ 4H21+3C021

3. Result and discussion
3.1 Structural analysis
Figure 2 shows XRD patterns of spray deposited CdO thin films with different
precursor concentrations at 250 °C temperature. From these patterns, it is seen that well
defined peaks having orientations in the (111), (200), (220), (311), (222) planes are observed
for all precursor concentrations. This reveals that the prepared CdO thin films are
polycrystalline with cubic crystal structure and the peak positions are well agreed with JCPDS
card No. 01-075-0592. It is observed that as cadmium acetate concentration increases, the
intensity of dominant peak (111) increases accordingly. This indicates the incorporation of
more Cd®" ions on the film during the pyrolysis process. The results indicate that the

crystallinity of the films increases with increase in precursor concentrations.
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Fig. 2. X-ray diffraction pattern of CdO thin film on glass
substrate.

Fig. 3. SEM image of CdO thin film

3.2 Surface morphological studies
SEM micrograph of a CdO thin film deposited on a glass substrate at 1 pm is presented

in Fig. 3. The morphology of film is porous and well covered with overgrown particles on the
substrate. This overgrowth can be attributed to a nucleation and coalescence process. The

surface morphology is seen to be a well-covered, interconnected, macroporous; flake-like
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structure. The flake like nanoparticles may possess high specific surface area and porous

volume, which provide the structural foundation for the high specific capacitance.

3.3 Optical Study

The optical absorption of the as-deposited film for the optimized preparative
parameters (0.15 M) at 250 °C temperature have been studied in the wavelength range 350-
900 nm. The CdO film is known to be a semiconductor with directly allowed transition, and
its optical bad gap can be obtained by plotting the optical absorption versus the photon energy
and extrapolating the linear portion of curve to (ahv)? =0[28-29].

The optical band gap of the CdO film prepared at a substrate temperature of 250 °C is
found to be 2.4 eV, as shown in figure (4), which is in good agreement with the results reported

by others [30].
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Fig. 4: Optical band gap of CdO films prepared at a substrate temperature of 250 °C

3.4 Photoluminescence
Figure 5 shows photoluminescence spectrum of the CdO films prepared at a substrate
temperature of 250 °C and at different solution quantity. The wavelength increases from 480
to 600nm by the difference of 20nm. The photoluminescence peaks get us 520 and 530 nm.

Photoluminescence peak intensity increase is mainly due to the depletion of hydrogen content
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and the increases in the hybridization. It was clear that the increase the photoluminescence
peak intensity is more pronounced.

ADDOD

3000 = | — 2 0 |

|— 3 0 |

PL Intensity

1500 o
—y

o v Y v Y y Y v Y y Y v
480 500 520 540 S60 580 G00

Wawvelength (mm)

Fig. 5: Photoluminescence of the CdO films prepared at a substrate temperature 250 °C and
at different concentration.
4. Conclusion
In summary, a CdO thin film has been synthesized via a facile spray pyrolysis method.

The flake-like nanostructures were observed in the SEM micrographs with 2.4 eV band gap.
The obtained films seem to be porous with high surface area which can be utilized for different
application. The presented results have confirmed that such high energy light ion irradiation
can be an efficient and trustworthy mechanism for the improvement of the optical properties
for their potential optoelectronic application.
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