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ABSTRACT

Moringa oleifera seed pod husk Activated Carbon was utilized as an
adsorbent to remove water hardness ions from hard water. The effect of
pH, adsorbent dosage, initial concentrations, contact time, and
temperature were investigated using batch adsorption experiments.
Characterization of adsorbent was identified by FTIR and XRD techniques.
The pH dependence study of the adsorption process revealed that
maximum pH for hardness removal was 8 with efficiency of 59%.
Temperature study reveals that the adsorption is endothermic as
efficiency increases with the increase in temperature. The adsorption of
hardness ions on Moringa oleifera seed pod husk activated carbon shows
that the removal efficiency increases with increase in contact time and
also increased as adsorbent dosage increases from 1gm/50ml to
5gm/50m. The study showed that the method is a simple and efficient one
to remove calcium and magnesium hardness from hard water solutions
and adsorbent had the potential for hard water softening.

Keywords: Activated carbon, adsorption, batch adsorption experiments,
Moringa oleifera seed pod husk, water hardness removal.

INTRODUCTION

Water hardness is a traditional measure of the capacity of water to preci-
pitate soap. Hardness of water is not a specific constituent but is a varia-
ble and complex mixture of cations and anions. It is caused by dissolved
polyvalent metallic ions. Hardness of water is due to the presence of high
content of calcium and magnesium in addition to sulphate and nitrates.
This is the property of water to precipitate soap by formation of complex
with calcium, magnesium present in water. Other polyvalent cations also
may precipitate soap, but often are in complex form, frequently with
organic constituents, and their role in water hardness may be minimal
and difficult to define. Total hardness is defined as the sum of the calcium
and magnesium concentration, both expressed as CaCOs3, in mg/L.
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The degree of hardness of drinking water As per APHA
standard has been classified in terms of the equivalent
CaCOs concentration as follows:

Soft 0-60 mg/L
Medium 60-120mg/L
Hard 120-180mg/L
Very hard >180mg/L

Among the various known forms of water contaminants,
Calcium and Magnesium salts are of great apprehension
since they lead to water hardness. Water hardness
problem is reported to exist in various parts of state, the
reason behind is rock type, which is rich in Calcium and
Magnesium. These ions dissolve easily in to the
groundwater and make them hard. In daily uses, hard
water is associated with number of challenges that
include scaling in boilers, washing machines and pipes
(Seo, 2010), difficult lathering with soap, objectionable
spots on sinks and clothes as well as toughening of skin
and hair. Hard water is said to cause serious health
problems like urolithosis, cardiovascular disorder,
kidney problems, anencephaly and cancer (Meena,
2012). Additionally, WHO reports that excess intake of
calcium is associated with kidney stones and that of
magnesium leads to diarrhea and laxative effect due to
change in bowel habit. Calcium and magnesium play
vital roles in the structure and functions of the human
body. High intake of calcium and magnesium in drinking
water could result in symptoms of toxicity such as a
kidney stones, gastric and breast cancer, low blood
pressure, muscle weakness, confusion and abnormal
cardiac rhythm (Yang, 1998). Therefore, the need to
purify water which is not suitable for human
consumption such as hard water cannot be
overemphasized. It is obvious that hard water treatment
methods required high capital operations.
finding cheap and effective developed processes
remains a major concern. Because of the challenges
raised by hardness in water, immediate actions to soften
water are to be expected. Water softening by adsorption

Hence,

using agricultural wastes based activated carbon as
adsorbent seems to be potential in the sense that the
agricultural wastes are locally and cheaply available. For
the purpose of removing hardness ions from water,
various adsorbent materials have been used such as
Moringa oleifera (Fahmi, 2011), Peanut hull (El-Sayed,
2010), pumice (Sepehr, 2013) and Phyllanthus emblica
(Kannan, 2014).

2 | MPLS -2018

Earlier studies found that Moringa Oleifera is harmless
and recommended it for use as a adsorbent in water
treatment. The use of Moringa Oleifera has an added
advantage over the chemical treatment of water because
edible. When Moringa Oleifera seed powder used as
bioadsorbent for removal of fluoride, it was found that
the alkali treated seed powder was better than acid
treated (Parlikar,2013). When Adsorption Studies for
Arsenic Removal Using Activated Moringa oleifera leaves
is carried out it was found that is an effective and
alternative biomass for removing Arsenic from aqueous
solution due to high bio-sorption capacity (Sumathi and
Alagumuthu, 2014). Various studies were carried out
where Moringa oleifera seed powder was investigated as
a best low cost biosorbent for the removal of toxic heavy
metals from wastewater (Ongulu, 2015). Biosorption of
Pb%* from aqueous solution by biomass prepared
from Moringa oleifera bark shows it is promising
biosorbent material for the removal of heavy metal ions
from wastewater/effluents (Reddy, 2010). Biosorption
of Pb2+ from aqueous solution using Moringa oleifera
pods also gives good results (Adelaja, 2011). Paula et al.
found that the highest level of metal removal was
achieved at pH 5(Paula, 2013).

MATERIALS AND METHOD

Moringa Oleifera (Drum Sticks) - It is the most widely
cultivated species of the genus Moringa, which is the
only genus in the family Moringaceae. English common
name is drumstick tree from the appearance of the
long, slender, triangular seed-pods. It is a fast-
growing, drought-resistant tree, and widely cultivated in
tropical and subtropical areas where its young seed
pods and leaves are used as vegetables. It can also be
used for water purification and is sometimes used in
herbal medicine. Earlier studies have found Moringa
Oleifera to be non-toxic and recommended it for use as a
coagulant. Its use has an added advantage over the

chemical treatment of water as it is edible.

oGt ®
Fig 1-Moringa Oleifera seed pod

Int. |. of Life Sciences, Special issue, A12; March, 2018


https://en.wikipedia.org/wiki/Moringa
https://en.wikipedia.org/wiki/Drought

National Seminar on Modern Perspectives in Life Sciences (MPLS-2018)

Preparation of Moringa Oleifera seed pod
husk charcoal - Moringa Oleifera pods were collected
from locally available trees, for this purpose mature
seed pods are selected rather than the immature ones
which are preferred for cooking purposes. The pods are
sun dried for 3-4 days. The seeds are removed from
the pods and their size was reduced by breaking it into
small pieces. Then it was packed in an air tight in a
cylindrical container with top completely sealed with a
cover to prevent the entry of air during the process of
charring. The sealed container was heated in furnace by
slowly raising the temperature up to 3500 C for 60
minutes and subsequently washed with distilled water,
oven dried and sieved through 100 p mesh sieve to
obtain carbon powder.

Activation of carbon - The resultant charcoal obtained
by above procedure was soaked in 2M KOH overnight. It
was followed by washing with distilled water till the
attainment of neutral pH, and then dried in the hot air
oven at 80+5C temperature for 4 hrs to obtain activated
carbon. The KOH saved as activating agent to introduce
some functional groups and deepening of micropores’
depth.

Stock solution as Adsorbates - Synthetic hard water
was prepared by dissolving 1.19g of CaCl: and 1g of
MgS04 were dissolved in a litre of de-ionized water to
make a water with hardness of 1214.8 mg/L as CaCO3
and this served as a stock solution (Rolence, 2016).

Batch adsorption experiments - Batch adsorption
experiments were conducted to examine adsorption
behavior of different adsorbent on water hardness
different  adsorption
Adsorption studies were carried in different conditions
namely adsorbent dose, initial concentration, contact
time, pH and temperature. The adsorption experiments

removal under condition.

were conducted in 250 ml conical flasks. In each
experiment, a known amount of adsorbent was
contacted with 50ml of desired contaminated water
with known pH and at a regular interval of time of 60
min. pH of the solution was measured using pH meter
and adjusted using 0.IN HCL and 0.1 N NaOH. The
solutions were filtered by using Whatman filter papers
and filtrates were collected for analysis. In each
experiment the conditions were kept constant except for
the one in which its effect is studied.

Adsorbent Characterization - The adsorbent was
characterized by FTIR analysis. In chemical activation,

www.ijlsci.in

activating agent is expected to significantly affect the
properties of substance. X-ray diffraction (XRD), Fourier
transform infrared (FTIR) spectroscopy analysis
performed to determine the structural and surface
properties.

RESULTS AND DISCUSSION

Characterization of Adsorbent

The pH value of activated charcoal was 9.00. pH of
charcoal increased due to activation by KOH. The acidic
or basic nature of a charcoal or activated charcoal
depends on its preparation, inorganic matter and
chemically active oxygen groups on its surface as well as
the kind of treatment to which the activated carbon was
subjected. The pH of the activated carbon affects the
adsorptive property of the carbons, as highly acidic or
basic carbons are undesirable for processing.

The FTIR technique is an important tool to identify the
characteristic functional groups which are vital in
adsorption of hardness ions. Fig.2 is FT-IR spectrum for
Moringa oleifera seed pod husk Activated Carbon.
Adsorption at 1172.30 and 1113.36¢cm™! might be due to
the vibration of alkoxy group (C-0). The sharp
absorption band at 1385.30 cm-1 is ascribed to nitro
group (N-O). The region of the spectrum of 1589.13
cm-1 is due to primary amine (N-H). A broad
appeared at 3384.61cm-1 s
corresponding to the stretching of O-H functional group.
C-H deformation is noticed between 876.80 and 825.67
cm-1 supports the presence of aromatic groups in the

adsorption peak

carbon structure. The peak in around 600-700 cm! may
be attributed to the carbon halogen vibrations (C-X).

Based on the collective FT-IR data, the carbon prepared
has high surface heterogeneity which is useful for the
of hardness. The
heterogeneity is due to the presence of the functional
groups like -C=0, -C=C,
hydrogen bonded -OH group. Identified functional
groups are likely to account for the adsorption of
hardness ions onto the adsorbent surface, hence high
efficiency in water softening.

multilayer adsorption surface

aromatic aromatic C-H,

X- ray diffraction pattern of the sample shows some
peaks may be due to presence of inorganic and
crystalline substance in the carbon. It indicates the
crystalline nature of the adsorbent.
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Table 1 Effect of pH on Hardness Removal

pH Residual concentration Amount adsorbed %
(mg/L) (mg/L) Removal
2 750 225 23.07%
4 485 490 50.25%
6 425 550 56.41%
8 400 575 58.97%
10 400 575 58.97%

Concentration = 975mg/l; Contact time = 60min, Adsorbent dose = 1gm/50ml, Temperature = 30°C.
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Fig 2- FTIR spectrum of KOH activated Moringa Oleifera pod husk

Effect of pH on Hardness Removal

Initially adsorption of hardness increases with increase
in pH. This might be due to the increase of hydroxyl ions
(OH) concentration in the solution that increases
negativity of the adsorbents or might be due to that, as
pH increases the competition between hydroxonium
ions, H30 and positively charged metal ions on the
surface of adsorbent decreases (Jimoh, 2012). At the pH

4 | MPLS -2018

of 6 to 10 hardness removal efficiency was observed to
be almost constant. Trend of this nature may be due to
presence of nearly equal concentrations of H* and OH-
ions in the bulk solution that affect the polarity of
adsorbent making it almost neutral to adsorb more ions.
Highest removal efficiency was 58.97% that was
achieved at the pH of 8 (Table 1).
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Fig-3 -XRD of KOH activated Moringa Oleifera seed pod charcoal

Table 2 Effect of Adsorbent dose on Hardness Removal

Adsorbent dose Residual concentration Amount adsorbed %
(mg/L) (mg/L) Removal
1gm 400 565 58.54%
2gm 360 605 62.69%
3gm 325 640 66.32%
4gm 310 655 67.88%
5gm 300 665 68.91%

Concentration = 965mg/l; Contact time = 60min, Temperature = 30°C.,, pH =8,

Effect of Adsorbent dose on Hardness Removal number of active sites increases with increase in amount
For the powder activated Moringa Oleifera pod shell of adsorbent.

carbon, it was found that the percentage of hardness

removal was slowly and steadily increased with the The maximum removal efficiency of hardness being
increase of adsorbent dosage. This might be due to that adsorbed was nearly 69% at 5gm dose (Table 2).
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Effect of initial concentration on Hardness Removal
For the powder activated Moringa Oleifera pod shell
carbon, it was found that the percentage of hardness
removal was slowly and steadily decreased with the
increase of concentration. Removal efficiency is 58.49%
around 980mg/lit. Decrease in the value may be due to
the available adsorption sites decreases due to
adsorption density (Table 3).

Effect of Contact time on Hardness Removal

The effects of contact time on the removal of calcium
and magnesium using were activated moringa oleifera
charcoal as shown in table. The percentage adsorption
increased with increase in contact time at constant
concentration. Initially adsorption process was rapid
and then slowed down after 90mins, the equilibrium
times were reached at 120min. Before the optimum
time, the removal efficiency increased rapidly due to the
abundant availability of active binding sites on the

adsorbent surface. After that the removal process
became less efficient due to the complete occupation of
the surface with the metal ions (Table 4).

Effect of Temperature on Hardness Removal

Effect of temperature on adsorption of the hardness ions
onto Moringa Oleifera pod shell activated charcoal
indicated that adsorption of hardness ions increases
with the increase in temperature and reached up to 70%
above 500C. This may be due to the temperature affects
the interaction between the adsorbent and the metal
ions which influences the stability of the metal-sorbent
complex. Higher temperatures enhance sorption due to
the increased surface activities and kinetic energy of the
solute. Generally, increase in the temperature increases
the rate of adsorbate diffusion across the external
boundary layer and in the internal pores of the
adsorbent particles and more active sites available with
increase in temperature for hardness ions adsorption.

Table 3 Effect of initial concentration on Hardness Removal

Initial concentration Residual concentration Amount adsorbed %
(mg/L) (mg/L) (mg/L) Removal
375(mg/L) 133 242 64.66%
475(mg/L) 178 297 62.49%
565(mg/L) 220 345 61.09%
680(mg/L) 276 404 59.47%
980(mg/L) 426 554 58.59%

Contact time = 60min, pH = 8; Adsorbent dose = 1g/50ml, Temperature = 30°C

Table 4 Effect of Contact time on Hardness Removal

Contact time Residual Amount adsorbed(mg/L) %
concentration(mg/L) Removal
30min 500 460 47.91%
60min 400 560 58.33%
90min 370 590 61.15%
120min 360 600 62.50%
150min 355 605 63.03%

Concentration = 960mg/1; pH = 8, Adsorbent dose = 1g/50ml, Temperature = 30°C.

Table 5 Effect of Temperature on Hardness Removal

Temperature Residual concentration Amount adsorbed %
(°C) (mg/L) (mg/L) Removal
300C 500 600 54.54%
400C 400 700 63.63%
500C 350 750 68.18%
600C 330 770 70.00%
700C 320 780 70.10%

Concentration = 1100mg/]; pH =8, Adsorbent dose = 1g/50ml, Contact time = 60 min,
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Adsorption isotherms

i) The Langmuir Adsorption isotherms
The Langmuir equation was applied for adsorption
equilibrium

Ce/qe =1/Qob + Ce/Qo

where, Ce is the equilibrium concentration (mg/L), ge is
the amount adsorbed at equilibrium (mg/L) and Qo and
b are Langmuir constant related to adsorption capacity
and energy of adsorption respectively. The plots Ce/qe
as a function of Ce for the adsorption was found linear
suggest applicability of Langmuir model in present
adsorption system.

ii) The Freundlich isotherm
The Freundlich isotherm is represented by the equation-

Log x/m =log K+ 1/n (log Ce)

Where Ce is the equilibrium concentration (mg/L) and
x/m is the amount adsorbed per unit weight of
adsorbent (mg/g). Plots of log x/m vs. log Ce is linear.
Figures 5 show the Freundlich adsorption isotherm for
hardness metal ions. The ‘K’ and ‘n’ values were
calculated from the intercepts and slopes are 7.46 and
1.41 respectively. Value of n and K obtained indicate
that the adsorbent is good for uptake of Hardness from
aqueous solution.

It shows that Freundlich model fitted experimental data
better than the Langmuir isotherm. The Freundlich
curves had good linearity (Correlation coefficient >
0.99) for adsorbent indicates strong binding of ions to
the surface of Moringa oleifera.
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Fig 4: The Langmuir Adsorption isotherms for removal of hardness by Moringa oleifera
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CONCLUSION

Activated Carbon was prepared through pyrolysis
followed by chemical activation with KOH and used as
an adsorbent for removal of hardness. Removal of
hardness (Caz* and Mg?+) by Application of operational
conditions such as contact time, adsorbent dose, pH,
Temperature and concentration of adsorbate led to
increase of hardness removal. Result clearly shows that
adsorption of Ca%* and Mg?* on to activated materials
was favored. The optimal dose was found to be 5gm and
the maximum removal was seen within 150 minutes of
contact time. Based on the results obtained in the
present study, it is clear that it is effective in water
softening. Since the morienga oliefera shells are locally
available, especially in regions of Chandrapur district
where hardness problem is prevailing, then, this
adsorbent is expected to be economically feasible for
removal of hardness from groundwater.
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ABSTRACT

A novel chelating resin synthesized from phthalic acid, 1,5-naphthalene
diamine with formaldehyde by condensation in glacial acetic acid. The
structure of chelating resin was clearly elucidated by use of variety of
spectral techniques, for example FTIR, 1HNMR and UV-Visible
spectroscopy. The average molecular weight of terpolymer resin was
determined by non-aqueous conductometric method. The empirical
formula and empirical formula weight of the resin were determined by
elemental Scanning electron microscopy was used to
established surface features of the chelating resin. The ion exchange
behavior of heavy metals, viz. Pb+*2, Co*2, Cd*2 and Hg*? was evaluated by
batch equilibrium method. The study was extended to three variations

analysis.

evaluation of metal ion uptake in the presence of different electrolytes at
different concentrations; evaluation of metal ion uptake at different pH;
and evaluation of metal ion uptake at different times.

Keywords: Synthesis; Characterization; Metal ion uptake; Distribution
coefficient; Batch equilibrium

INTRODUCTION

Ion exchangers have been used commercially on a worldwide basis for
almost a century due to diverse applications in many fields such as
water softening and deionization (Singh and Saraf, 2009). The presence
of heavy metals in environment is a cause of concern due to their acute
and long-term toxicity. Lead and mercury are the major hazardous
metals present in the environmental wastewater. Thus, removal of trace
heavy metals from the environmental area have become of increasing
interest and there is a strong need for a reliable analytical procedure
that can be applied for the removal and determination of these metals at
very low concentrations (Patel et al, 2007). Synthesized a chelating
terpolymer resin using an eco-friendly technique and reported for its
good binding capacity for Fe*2 and Cu*2 ions (Hiwase et al., 2010).
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Chelating terpolymer resin synthesized from 2,4-di-
hydroxy-acetophenone -oxamide -formaldehyde
(Butolia et al., 2009) selective for Cu*?, Hg*2, Cd*%, Co*?,
Zn*2, Ni*2, Pb*2 and Fe*3. lon exchange resin synthesized
from 2,4-dihydroxyacetophenone -dithiooxamide -
formaldehyde (Rahangdale et al., 2008) Phenolic Schiff
bases derived from hydroxybenzaldehyde and 4,4’ di-
amino-di-phenyl ether have been reported as better
chelating resin for Cu(II) leading to its separation from a
mixture of Cu(Il) and Ni(II) ions (Gurnule et al., 2003).
Salicylic acid and melamine with formaldehyde
terpolymer was found to have higher selectivity for Fe*3,
Cu*? and Ni*2 jons than for Co*2. Zn*?, Cd*? and Pb+2
ions. An ecofriendly synthesis of ion exchange resin
(Patel and Gurnula, 2016) selective for Fe*3, Cu*?, Cd*?,
Zn*2 Ni*2and Pb*2.

MATERIALS AND METHOD

1.Chemicals and reagents

The important chemicals like phthalic acid (Chemocart),
1,5-naphthalenediamine and formaldehyde (S.D. Fine
chemicals) used in preparation of PANDF terpolymer
resin were procured from the market and were
chemically pure grade and wherever necessary the
purity was tested and confirmed by thin layer
chromatography.

2.Synthesis of PANDF terpolymer resin

A mixture of phthalic acid (0.2 mol), and 1,5-
naphthalene diamine (0.1 mol) and formaldehyde (0.3
mol) in molar ratio of 2:1:3 in the presence of glacial
acetic acid medium was refluxed in an oil bath at 140 °C
+ 2 for 6 h with occasional shaking to ensure thorough
mixing. The temperature of electrically heated oil bath
was controlled with the help of dimmer stat. The
resulting mixture was then cooled, poured into crushed
ice with constant stirring and left overnight. The brown
coloured resin obtained. The separated terpolymer resin
was washed with hot water and ethanol to remove
unreacted starting materials and acid monomers. The
product so obtained was further purified by
reprecipitation technique. For this purpose, the
terpolymer resin was dissolved in 8% aqueous sodium
filtered, and
reprecipitated by gradual drop wise addition of ice cold
1:1 (v/v concentrated hydrochloric acid/distilled water)
with constant and rapid stirring to avoid lump
formation. The process of re-precipitation was repeated
twice. The purified resin was finally ground well to pass

hydroxide solution, stirred well,
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through resin 300 mesh size sieve and kept in a vacuum
over silica gel. The yield of these terpolymer resin were
found to be 83 %. and the melting point found to be in
the range of 383-388 K. The sieved resin was used for
further characterization. The reaction sequence of the
synthesis of PANDF terpolymer resin is shown in Fig. 1
and the composition determination of terpolymer was
examined by elemental analysis. Since PANDF
terpolymer resin contains (COOH) group it plays a key
role in the ion exchange phenomenon, because of its
higher tendency of capturing metal ions.

2n ﬁ%fﬂIH )
N, -

Phthalic acid

3n HHD

1,5-Np  Formaldehyde

Glacial
' Acetic acid

140°c

H;.f i/m\/ o=
8m i\ /E !
N

Fig.1. Reaction and suggested structure for PANDF
terpolymer resin

3.Characterization of terpolymer resin

a.Physiochemical and Elemental Analysis

The terpolymer resin was subject to microanalysis for C,
N and H present in the PANDF were determined by
Perkin Elmer elemental analyser. The number average
molecular weight Mn was determined by conducto-

metric titration in DMSO medium using ethanolic KOH
as the titrant by using 25 mg of sample. A plot of the
specific conductance against the milliequivalents of
potassium hydroxide required for neutralization of 100
g of terpolymer was made. Inspection of such a plot
revealed that there were many breaks in the plot. From
this plot the first break and the last break were noted.
The calculations of Mn by this method is based on the

following consideration. The first break corresponds to
neutralization of the more acidic carboxylic group is
neutralize and second break in the plot beyond which a
continuous observed

increase in conductance is
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represents the stage at which carboxyl group of
repeating units are neutralized completely. On the basis
of the average degree of polymerization (DP) is given by

the following relation.

—— Total milliequivalents of base for complete neutralization

milliequivalents of base required for smallest interval

Mn = DF x molecular weight of repeating unit

The intrinsic viscosity was determined by using a Tuan-
Fuoss viscometer at six different concentration ranging
from 3.0 % to 0.5 wt % of resin in DMSO at 32°C. The
intrinsic viscosity [n] was determined by using following
Huggin’s and Kramer’s relation:

nrel =nsp/C=[n] + Ki[n]2-C ......... (2).
Inne/C=[n]- [KzM]2.C orreern (3).

b.Spectral and surface analysis

Electronic (UV-Visible) absorption spectra of the
terpolymer was recorded at room temperature in the
range 185-2600 nm using UV-Visible-NIR Spectrometer
Hitachi 330, Perkin Elmer Spectrometer was used for
recording FTIR spectrum of the terpolymer resin to
identify the linkage and functional groups. The proton
NMR spectrum of the PANDF terpolymer resin was
recorded in DMSO- d6 solvent using BRUKER AVANCE II
400 NMR Spectrometer. Surface morphology of the
terpolymers were studied by Scanning Electron
Microscopy (SEM) Jeol 6390LV at Sophisticated
Analytical Instrument Facility, STIC Cochin.

4.Ion-exchange properties

The ion-exchange properties of PANDF terpolymer resin
was determined by the batch equilibrium method. We
studies the influence of various electrolytes, the rate of
metal uptake and distribution of metal ions between the
terpolymer and solutions.

1.Determination of effect of different electrolytes on
Metal ion uptake:

The ion exchange properties of PANDF resin was
determined by batch equilibrium method. 25 mg offinely
powdered resin was suspended in an electrolyte
solution (25ml) of known concentration. The pH of the
Solution was adjusted to required value by using either
0.1M HCl or 0.1M NaOH. The suspension was stirred for
a period of 24 hours at room temperature. To this

www.ijlsci.in
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suspension 2ml of 0.1M solution of metal was added and
the pH was adjusted to the required value. The mixture
was again stirred at 259C for 24 hour and filtered. The
polymer was washed and the filtered and washing were
combined and estimated for the metal ion content by
titrating against standard ethylene diaminetetra acetic
acid. A blank experiment was also carried out in the
same manner without adding the polymer sample to
estimate the metal ion content. The amount of metal ion
taken up by the resin in the presence of given electrolyte
of known concentration was determined from the
difference between the blank reading and the reading in
the actual experiments. The experiment was repeated in
the presence of electrolytes
concentration with four different metal ions such as
Co?+, Hg?*, Cd2* and Pb2+,

several of known

2. Evaluation of the rate of metal ion uptake:

In order to estimate the time required to reach the state
of equilibrium under given experimental conditions, a
series of experiments of the type described above were
carried out. The metal ion uptake by the chelating resins
was estimated from time to time at room temperature at
250C. It was assumed that under given conditions, the
state of equilibrium is established in the 24 hrs. The rate
of metal ion uptake is expressed as percent of the
amount of metal ion taken up after a certain time related
to that in the state of equilibrium.

3. Evaluation of distribution of metal ion at different
pH values:

The distribution of each of the metal ions Co2*, Hg2+, Cd2*
and PbZ* between the resin phase and aqueous phase
was estimated at 25°C using 1M NaNOssolution. The
experiment was carried out as described above at
different pH values.

4. Distribution ratios of metal ions at different pH :
The distribution of each one of four metal ions i.e. Co?*,
Hg?+, Cd2+ and Pb2* between the polymer phases and the
aqueous phase was determined at 25 °C and in presence
of 1 M NaNOs solution. The experiment was carried out
as described earlier at different pH values. The
distribution ratio “D”is defined the following
relationship.

Amount of metal ion Volume of solution

D = on resin (mL)
N Amount of metal ion Weight of resin
in solution (8)
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RESULTS AND DISCUSSION

1. Physicochemical studies

The brown coloured resin obtained. The terpolymer
resin are found to be soluble in N, N-dimethylsulphoxide
(DMSO0), concentrated aqueous NaOH and KOH. The
synthesized terpolymer was analysed for the % of
Carbon, Hydrogen and nitrogen content. Based on the
analytical data, the empirical formula of the terpolymer
resin was found to be C290N208H23.2H20, which is in good
agreement with the calculated values of C, H and N. The
resin was analyzed for carbon, Hydrogen and nitrogen
content C = 60.24 % (F) and 61.81% (cal); H = 4.11 %
(F) and 4.79 % (cal); N = 4.20 % (F) and 4.79 % (cal).

The number average molecular weight Mn could be
obtained by multiplying the DF by formula weight of

repeating unit (Katkamwar et al., 2009). The calculated
molecular weight for PANDF resin is 6851.

Viscometric measurement was carried out in DMSO at
32°C. The viscosity of PANDF
determined from both the plots is found to be identical.
The intrinsic viscosity [n] was determined by using
following Huggin’s Eq. (2) and Kramers Eq. (3) which is
0.082 and 0.080, respectively. In accordance with the
above relations, the plots of nsp/C and Inn-/C Vs C were
found to be linear giving as slopes Ki and K,
respectively. Intercept on the axis of viscosity function
gave the [n] value in both the plots (Kushwaha et al,
2012)). viscosity obtained from both the plots have been
found to be in close agreement with each other.

intrinsic resins

2 Spectral and surface studies

The UV-visible spectrum of the PANDF [Fig. 2]. UV-
Visible spectra of PANDF resins have been recorded in
pure DMSO in the region of 200-800 nm. The spectra
depicted two characteristic bands in the region of 260-
290 band which may be accounted for a m—m* transition
and 300 -320 nm may be due to n—7* transition. m—om*
transition indicates the presence of aromatic nuclei and
n—T* transition indicates presence of ~-COOH group. The
allowed and forbidden transition of n—n* and n-n*
transition.

FTIR spectra of PANDF is depicted in (Fig. 3). A band
appeared in the region of 3237 cm! is assigned to the
hydroxyl group of -COOH group present in aromatic
ring which is involved in an intramolecular hydrogen
bonding. The band obtained in the range of 2926 cm-
1,1499 cm't, 606 cm! may be due to -NH- stretching,
bending and deformation out of plane vibration of the
amine moiety in resins respectively. The presence of
methylene bridge (-CH2-) in polymer chain may be
assigned due to presence band at 1474 cm?,1371 cm!
and 790 cm? bending, wagging and rocking mode of
vibration respectively. The sharp band displayed at
1623 cm?! may be due to the stretching vibration of
carbonyl group. The 1,2,4,5 tetra substitution of
aromatic benzene ring confirmed by sharp/ medium/
weak absorption bands appeared between 1283-914
cml. The >C-0 stretch in phenol is ascribed due to the
presence of band at 1430 cm!. THNMR spectra of newly
synthesized PANDF resins [Fig. 4]. The signal in the
region of 7.2-7.76(8) ppm is assigned to all the protons
of aromatic ring.

Absorbance

200 400 600 800
Wavelength (nm)

Fig 2. Electronic spectra of PAND terpolymer resin

12 | MPLS -2018

I FERMTREARY |

Wavenumber (em ')

Fig. 3 : IR-spectral data of PANDF terpolymer resin
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Chemical Shift & (ppm)

Fig. 4 : NMR-spectral data of PANDF terpolymer resin

20kV  X6,000  Zpm
Fig. 5 : SEM image of PANDF terpolymer resin

12 42 SEI

The signal appeared in the region of 7.9-8.05 (8) ppm is
due to the -NH bridge present in the resin. The
methylenic protons of Ar-CHz-NH- moiety may be
recognized as signal appearing in the region 2.51 (§)

Surface analysis has found great use in understanding
the surface features of the materials. The morphology of
the reported resin sample was investigated by scanning
electron micrographs at different magnification, which
is shown in (Fig.5). It gives the information of surface
topology and defect in the structure. The morphology of
resin shows a fringed micelle model of the crystalline-
amorphous structure. The extent of crystalline character
depends on the acidic nature of the monomer. The
micrograph of PANDF- shows the presence of
crystalline-amorphous layered morphology which is the
characteristic of polymer. The monomer have crystalline
structure but during condensation polymerization of

www.ijlsci.in
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some crystalline lost into amorphous nature, hence
shows higher metal ion exchange capacity.

3.Ion Exchange Properties

With a view to ascertain the selectivity of the terpolymer
resin for the selected metal ions, we have studied, the
influence of various electrolyte on the selectivity of
metal ions, the rate of metal uptake and distribution
ratio of metal ions between the terpolymer and solution
containing metal ions , are analyzed by using the batch
equilibrium method. Data of experimental procedure for
EDTA titration is presented in Table.1.

The PANDF terpolymer (Fig. 1.) shows that the group -
COOH and -NH contain lone pair of electrons, which can
be donated to the metal ion during complex formation.
Hence it shows chelating behavior. When the polymer is
suspended in metal ion solution, the chelating tendency
of terpolymer forms the cyclic complex with metal ion,
which absorb the metal ion from the solution to the
surface of the polymer. This mechanism of adsorption of
metal ion by polymer ligands is known as metal uptake
of polymer. As the metal uptake concentration of metal
ion in solution decreases, this can be determined by
titration with standard EDTA solution. The metal uptake
capacity of polymer is different for different metal ion, is
known as selectivity of polymer towards the uptake of
metal ion. The metal uptake of terpolymer depends on
three variables, concentration of electrolyte solution,
time and pH of the solution. The chelating behavior of
PANDF terpolymer was studies with these three
variables by keeping two variable constant at each time.

Polymer + metal ion solution + shaking ——
Polymer -metal ion chelate
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Batch equilibrium technique developed by Gregor and
DeGeiso was used to study of ion exchange property of
PANDF terpolymer resin. The result of batch equilibrium
study carried out with the terpolymer resin PANDF is
presented in Table.2-4. Four metal ions Co?*, Hg?*, Cd?*
and Pb*2 in the form of aqueous metal nitrate solution
were used. The ion exchange study was carried out
using three experimental variables: a) electrolyte and its
ionic strength b) shaking time and c) pH of the aqueous
medium. Among three variables two were kept constant
and only one was varied at a time to evaluate its effect
on metal uptake capacity of the polymer.

3.1. Effect of electrolytes and their concentration on
the metal ion uptake capacity

The effect of different concentrations of chloride (Cl),
nitrate (NOs-) and sulfate (SO4%) ions in the electrolytes
under equilibrium metal-resin interaction conditions
were studied. The amount of metal ion taken up by a
given amount of terpolymer resin depends on the nature
and concentrations of the electrolyte present in
(Table.2.). The anions present in the electrolyte are also
of vital importance in the metal ion adsorption process.
If the electrolyte ligand is capable of forming strong
chelates with the metal ions, the availability of metal
ions in the solution will decrease (Jadhao et al., 2006),
Azarudeen and Burkanudeen., 2012). Hence metal ion
uptake by the terpolymer decreases. If the anion forms
weak chelates with the metal ions, the availability of the
metal ions increases in solution. Furthermore, the
polymer is capable of breaking the electrolyte ligand-
metal chelate bond which leads to increased availability
of the metal ions for adsorption. Among the three
electrolytes, the sulfate (SO4%) has the capacity to
donate more electrons during the complex formation.

Therefore, the sulfate (SO42-) ion-containing electrolyte
forms strong and stable complexes, hence the number of
metal ions available for polymer adsorption decreases.

Compared with the sulfates, the other anions form weak
complexes, therefore metal ion uptake
However, uptake of other metal ions, for example Co?2+
Hg?*,
concentrations of chloride (Cl) and nitrate (NOz’)
electrolytes at higher pH. At higher pH, these ligands
form strong complexes with the Co2+, Hg%*, Cd2?* and
Pb*2metal ions.

increases.

Cd** and Pb*2 decreases on increasing the

3.2 Evaluation of metal ion uptake at different pH
The distribution of each of the metal ions between the
polymer phase and the aqueous phase was determined
at room temperature in the presence of 1 M NaNO3 at pH
ranging from 1.5 to 6 (Table. 3.). The study was limited
to a maximum pH of 6 to avoid any hydrolysis of the
metal ion. The metal hydroxide, if formed, will interfere
withthe ion-exchange process. The amount of metal ion
uptake by the terpolymer at different pH was calculated
to optimize the exact pH at which the terpolymer takes
most metal ion. The metal ions, for example Co2*, Hg?",
Cd?* and Pb+2
distribution ratio for all the metal ions depends on the
stability constants of their complexation during the ion-
exchange process. At higher distribution ratios of the
metal ions, the stability constants of the ligand and
metal complexation will be higher. metal ions Hg?*and
Pb*2 form weak chelates over a wide range of pH. The
order of the distribution ratios of the metal ions with the
PANDF terpolymer was Co2+>Cd2*>Pb2+>Hg?*,

have low distribution ratios. The

3.3. Rate of metal ion uptake as a function of time
The study was carried out to determine the time at
which a state of equilibrium between the polymer and
the metal ion solution is attained. Generally, the rate of
metal ion uptake depends upon the ionic size of the
metal ions (Table.4.). It is found that Cd?* and Pb2* ions
required almost 6 h, Co2* required 5 h and Hg?* required
7 h. Thus, the rate of metal ion uptake follows the order
Co?2*>Cd?*>Pb2+>Hg?*.

Table 1: Data of experimental procedure for direct EDTA titration.

Metal Type of

. . pH Buffer Indicator Colour change
Ion titration
Pbz* Direct 5.5 Hexamine Xylenol orange Red-yellow
Co%+ Direct 5.0 Hexamine Xylenol orange Red-yellow
Hg2+ Direct 6.0 Hexamine Xylenol orange Red-yellow
Cd? Direct 5.5 Hexamine Xylenol orange Red-yellow
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Table 2: Evaluation of the influence of different electrolyte on the uptake of several metal ions of PANDF
Terpolymer resins

Metal Electrolyte Weight of the metal ion (mg) taken up in presence of
Ion Conc. NaCl NaNOs3 NazS04
(mol/lit) PANDF PANDF PANDF
0.01 1.99 1.79 1.70
0.05 1.19 1.22 1.40
Co?* 0.1 1.10 1.50 1.02
0.5 0.39 0.92 0.79
1.0 0.35 0.41 0.32
0.01 1.82 1.69 1.62
0.05 1.40 1.29 1.34
Cd?* 0.1 0.84 1.20 1.20
0.5 0.57 0.99 0.70
1.0 0.34 0.59 0.25
0.01 1.30 1.62 -
0.05 1.19 1.00 -
Pb2+ 0.1 1.10 0.97 -
0.5 0.82 0.67 -
1.0 0.49 0.29 -
0.01 0.70 0.99 -
0.05 0.21 0.89 -
Hg? 0.1 0.19 0.81 -
0.5 0.14 0.61 -
1.0 0.12 0.19 -

a[M(NO3)2] = 0.1 mol/L, Volume electrolyte solution = 25 mL
Volume of metal ion solution =2 mL, weight of resin, Time = 24 h, Room temperature,
pH value : Co2+ =5, (Cd2* ,Pb2*) = 5.5, Hg?* = 6.

Table 3 : Distribution Ratio D2 Of Different Metal lons As Function Of The pH Of PANDF Terpolymer Resins

Metal lon | Terpolymer Distribution ratio of metal ions ® at various pH

1.5 1.75 2.0 2.5 3 3.5 4 5 6
Co?+ PANDF - - - 39.45 | 121.40 | 182.72 | 219.10 | 240.74 | 284.50
Cd? PANDF - - - 2940 | 40.21 110.26 | 184.00 | 212.24 | 230.40
Pb2+ PANDF - 3140 | 40.00 |90.10 | 130.12 | 201.01 | 201.24
Hg?+ PANDF - - - - 1043 | 21.04 | 41.19 112.2

aD = weight (in mg) of metal ions taken up by 1g of terpolymer/ weight (in mg) of metal ions present in 1 mL of solution.
[M(NOs]z] = 0.1 mol/L; volume : 2 ml; NaNOs = 1.0 mol/L, volume =25, time 24 h (equilibrium state) at Room temperature.

Table 4 : Comparision Of the Rate Of Metal Ion Uptake Of PANDF Terpolymer

Metal Ion Terpolymer Percentage of the amount of metal ion uptake at different (hr)
1 2 3 4 5 6 7
Co? PANDF 34.0 50.2 60.3 79.2 92.3 - -
Cdz+ PANDF 19.4 24.4 42.4 66.2 72.1 76.2 -
Pb2+ PANDF 19.4 29.4 39.4 66.4 74.8 75.0 -
Hg2+ PANDF - - 30.6 51.2 61.3 80.5 92.4

a[M(NO3)z] = 0.1 mol/lit, NaNOs3 = 1.0 mol/L, Volume NaNO3 = 25 mL, Volume of metal ion solution =2 mL
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CONCLUSION

An eco-friendly terpolymer resin PANDF has been
synthesized. The structure of the resin was clearly
elucidated by use of a variety of spectral techniques.
Empirical formula and average molecular weights were
also determined. The surface of the terpolymer resin
was found to be more amorphous than crystalline in
nature, clearly indicating the suitability of the
synthesized resin for ion-exchange applications.

Acknowledgements:

Author is thankful to Head of the Department of Chemistry,
Rashtrasant Tukadoji Maharaj Nagpur University, Nagpur for
providing Laboratory facilities.

Conflicts of interest: The authors stated that no conflicts of
interest.

REFERENCES

Singh A and Saraf SK (2009) Synthesis, characterization and
ion-exchanging properties od a novel ion-exchange resin,
part-11. Int. . Polym. Mater. 58(10): 499-508.

Patel MM, Kapadia MA, Patel GP and Joshi |JD (2007)
Synthesis. Characterization, ion-exchange and
antimicrobial study of  [(2-hydroxy-4-methoxy
benzophenone) ethylene] resin and its polychelates with
lanthanides(III). React. Funct. Polym. 67 :746-757.

Hiwase VV, Kalambe AB, Khedkar KM and Deosarkar SD
(2010) Ion exchange properties of resins derived from p-
hydroxybenzaldehyde resorcinol and formaldehyde.
EJ.Chem.7(1):287-294.

Butolia SS, Zade AB, Gurnule WB (2009) Terpolymer resin
VIII:  chelation ion-exchange properties of 2,4-
dihydroxyacetophenone = -oxamide  -formaldehyde
terpolyme resins. Journal of Applied Polymer Science.
113(1):1-9.

Rahangdale SS, Zade AB, Gurnule WB (2008) Terpolymer
resin -II: synthesis, characterization and ion exchange
properties of 2,4-dihydroxyacetophenone -

16 | MPLS -2018

dithiooxamide -formaldehyde terpmers. Journal of
Applied Polymer Science. 108(2):747-756.

Gurnule WB, Rahangdale PK, Paliwal L] (2003) Synthesis
,characterization and ion-exchange properties of 4-
hydroxyacetophenone, biurate and formaldehyde
terpolymer resins. React. Funct. Polym. 55(3):255-265.

Patel DB and Gurnula WB (2016) An ecofriendly synthesis,
characterization, morphology and ion exchange
properties of terpolymer resin derived from p-
hydroxybenzaldehyde. Arabian Journal of Chemistry 9(1):
S648-S658.

Katkamwar SS, Zade AB, Rahangdale SS and Gurnule WB
(2009) Terpolymer resin-III: Synthesis and
characterization 0f 8-hydroxyquinoline-dithioxamide-
formaldehyde terpolymer resins. | Appl Polym Sci.
113(5): 3330-3335.

Kushwaha AD, Kalambe AB, Hiwase VV and Urade DN (2012)
Structural and antibacterial study of resin-II derived
from p-nitrophenol, resorcinol and formaldehyde.
Journal of Chemical and Pharmaceutical Research.
4(2):1111-1116.

Jadhao MM, Paliwal L] and Bhave NS (2006) Resin II: Thermal
Degradation Studies of Terpolymer Derived from 2,2_-
Dihydroxybiphenyl, Urea, and Formaldehyde, | Appl
Polym Sci. 101: 227-232.

Azarudeen AS, Burkanudeen AR (2012) Sorption
investigation on the removal of metal ions from aqueous

solutions using chelating terpolymer resin. Rem Chem
Intermed 38:2155-2173.

© 2018 | Published by IJLSCI

Submit your manuscript to a I[JLSCI

journal and benefit from:

Convenient online submission

Rigorous peer review

Immediate publication on acceptance
Open access: articles freely available online
High visibility within the field

SNENENENAN

Email your next manuscript to IJLSCI

: editorijlsci@gmail.com

Int. |. of Life Sciences, Special issue, A12; March, 2018



International Journal of

I.ifE S E i E n B E s Special Issue A 12: March 2018:17-22

LsC International Peer Reviewed Open Access Refereed Journal UGC Approved ]Ournal NO 48951

Original Article Open Access

Synthesis, Characterization and Thermal Degradation Studies of
Terpolymer resin derived from 2,6-dihydroxyacetophenone,
ethylenediamine and formaldehyde

Niley Sanjay N1*, Kariya Kiran P2 and Berad Baliram N1

1Department of Chemistry, Rashtrasant Tukadoji Maharaj Nagpur University, Nagpur, India
2Department of Chemistry, VMV Commerce JMT Arts & JJP Science College, Nagpur, India

* Corresponding author Email: sanjaynileyresearch@gmail.com

Manuscript details:

Available online on
http:/ /www.ijlsci.in

ISSN: 2320-964X (Online)
ISSN: 2320-7817 (Print)

Editor: Dr. Arvind Chavhan

Cite this article as:

Niley Sanjay N, Kariya Kiran P and
Berad Baliram N (2018) Synthesis,
Characterization and  Thermal
Degradation Studies of Terpolymer
resin derived from 2,6-
dihydroxyacetophenone, ethylene-
diamine and formaldehyde, Int. J. of:
Life Sciences, Special Issue, A12: 17-
22.

Copyright: © Author, This is an open
access article under the terms of the
Creative Commons Attribution-Non-
Commercial - No Derives License,
which permits use and distribution in
any medium, provided the original
work is properly cited, the use is non-
commercial and no modifications or
adaptations are made.

ABSTRACT

The terpolymer resin has been synthesized by the condensation of 2, 6-
dihydroxyacetophenone, ethylenediamine and formaldehyde in the
presence of 2M HCI as catalyst with 1:1:2 molar ratio of reacting mono-
mers. Composition of terpolymer resin was determined on the basis of
elemental analysis. The number average molecular weight of the terpoly-
mer was determined by conductometric titration in non aqueous medium.
Viscosity measurements were carried out to ascertain the characteristics
functions and constants of terpolymer resin. The terpolymer resin was
further characterized by UV-Visible absorption spectra, IR and NMR
spectra. Thermal degradation curve has been discussed in order to
determine its mode of decomposition, order of reaction, activation energy,
frequency factor, entropy change, free energy change and apparent
entropy change. Kinetic parameters were calculated by using Freeman-
Carroll and Sharp-Wentworth methods. The data obtained from Freeman-
Carroll

method was used to determine various thermodynamic

parameters. Synthesized terpolymer shows antibacterial activity.

Keywords: Synthesis, Characterization, = Thermal

Antibacterial activity

degradation,

INTRODUCTION

The use of polymers in all spheres of life has been abundantly increased in
recent years. Various workers have pressing demand to synthesize eco-
friendly polymers having some biological activities like antimicrobial. The
study of the thermal degradation of terpolymer resins have recently
became a subject of interest. Polymer additives improve manufacture
process and product quality. It can form continuous phase of coating with
no deleterious effects on coating, and having better thermal stability
(Chauhan et al. 2010).
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Terpolymer resins, having good thermal stability, have
enhanced study of the development of polymeric
materials. Terpolymers of substituted acetophenone
with formaldehyde/ furfuraldehyde
excellent thermal and antimicrobial activity (Chauhan et
al. 2011). The synthesis of functional terpolymer has
gained a lot of attention in recent years due to their
applications in adhesives, coating materials, semicon-
ductor, catalyst, flame resistant fibers, ion exchange, and
thermally stable and biologically active resins. However,
the insolubility and instability of terpolymers have
limited their practical applications, but attachment of
appro-priate pendant groups or constituents to the
polymer backbone cannot only help to improve the
processability and stability but also equip it with new
functionalities (Vega et al. 2006 and Panday and
Srivastava, 2002). The research of activated oxime-
based monomer and its polymer is focused mainly on
maleimide. Soykan and Erol (2003) have reported a
synthesis of maleimide monomer N-(4-acetylphenyl)
maleimide (NAPMI), and their oxime, carbazone, and
thiosemicarbazone derivatives of NAPMI having
excellent thermal stability and antimicrobial activity.
Such multifunctional poly-mers have been receiving an
increasing attention in material science and life science.
Hemvichian and Ishida (2002) studied the degradation
process of polybenzox-azine in common type (PBA-a) by
using TGA and GCeMS. Jadhao et al. studied the thermal
degradation of terpolymer resins derived from 2,2-
dihydroxybiphenyl, Urea, and Formaldehyde (Jadhao et

have shown

al. 2006) Terpoly-mers are useful material in fabrication
due to flexibility, chemical inertness as well as being
light in weight. Polymers with highly conjugated chain
have attracted much attention in the last few years
because they are materials of electronics (Singru and
Gurnule, 2010, Diaz et al., 1999, Suh and Shim, 2000).

MATERIALS AND METHODS

Materials

Solvents like dimethyl formamide and di-methyl-sulph-
oxide were used after distillation. 2,6- Di-hydroxy-aceto-
phenone ethylene diamine, and Formaldehyde 37%
were purchased of market and are from Merck
(Maharashtra, India). All other chemicals used were of
chemically pure grade.

Synthesis of Terpolymer Resin:
A mixture of 2,6-Dihydroxyacetophenone (0.1 mol),
ethylenediamine (0.1 mol) and formaldehyde (0.2 mol)

18 | MPLS -2018

in molar ratio of 1:1:2 in the presence of 2M (200 mL)
HCI as a catalyst has been prepared in round bottom
flask. The resultant mixture was refluxed over an oil
bath at 110°C + 2°C for 5 hrs with occasional shaking to
ensure thorough mixing. The temperature of oil bath
was controlled electrically with the help of dimmerstat.
The resinous black solid mass obtained was immedia-
tely removed from the flask as soon as the reaction
period was over. The separated terpolymer resin was
washed with hot water and ethanol to remove unreac-
ted starting materials and monomers. The properly
washed resin was dried, powdered and then extracted
with chloroform to 2,6-Dihydroxyaceto-
phenone - formaldehyde copolymer which might be
present along with 2,6-DHAEDF-I terpolymer and then it
is purified. Excellent yield of terpolymer resin was
obtained by this reaction [Fig.1].

remove

ﬁ-‘( b --'-\'H_.-.-' - + ImHCTHD

IMHCINDY 2%

.-".-"

1.0

Fig. 1: Reaction and suggested structure of 2,6-
DHAEDF-I terpolymer resin

1. |

iy

Antibacterial Activities:

Agar diffusion method was used for antibacterial
studies. Nutrient agar medium was used for culture of
the bacteria. The composition was peptone (10.0 g),
sodium chloride (10.0 g), yeast extract (5.0 g) and agar
(20.0g) in 1000 ml of distilled water. 20 mg sample was
dissolved in 1 ml of dimethylsulphoxide solvent and
Ciprofloxacin standard antibiotic of known concentra-
tion was used for analysis. Initially, the stock cultures of
bacteria were revived by inoculating in broth media and
grown at 37 °C for 18 hrs. The agar plates of the above
media were prepared and wells were made in the plate.
Each plate was inoculated with 18 hrs. Old cultures (100
ul, 10-4 cfu) and spread evenly on the plate. After 20
min, the wells were filled with of compound at different
concentrations. The control wells with Ciprofloxacin

Int. |. of Life Sciences, Special issue, A12; March, 2018
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were also prepared. All the plates were incubated at
370C for 24 hrs and the diameter of inhibition zone were
noted. Concentration of samples for antibacterial
activity was taken from 100-1000ug/ml. The antibacte-
rial activities of the terpolymer were screened on
various bacteria at these concentrations. The synthe-
sized polymer has shown moderate / poor antibacterial
activities as compared to standard Ciprofloxacin.

Spectral and elemental analysis:

Electronic absorption spectra of the terpolymer was
recorded at room temperature in the range 200-800 nm
using UV-Visible-NIR Spectrometer Hitachi 330, Perkin
Elmer Spectrometer was used for recording FTIR
spectrum of the terpolymer resin to identify the linkage
and functional groups. The proton NMR spectrum of the
2,6-DHAEDF-I terpolymer resin was recorded in DMSO-
d6 solvent using BRUKER AVANCE II 400 NMR
Spectrometer. Intrinsic viscosity (n) was measured in
DMSO at 32 °C using Tuan Fuoss Viscometer. Molecular
weight determined by non-aqueous conductometric
titration using DMSO. Surface morphology of the
terpolymers was studied by Scanning Electron
Microscopy (SEM) Jeol 6390LV at Sophisticated
Analytical Instrument Facility, STIC Cochin. The
elements such as C, N and H present in the 2,6-DHAEDF-
[ were determined by Perkin Elmer elemental analyser.

Thermogravimetric analysis:

The modes of thermal degradation of the terpolymer
2,6-DHAEDF-I was analysed using thermogravimetric
analyser (Diamond TG/DTA thermal analyser) at
heating rate of 10°C/ min in static air atmosphere. Based
on the results obtained, the degradation pattern,
activation energy (Ea), order of reaction (n), entropy
change (AS). Free energy change (AF), apparent entropy
(S*) and frequency factor (Z) were calculated by
Freeman-Carroll (Freeman and Caroll, 1958) and Sharp-
Wentworth methods (Sharp and Wentworth 1969).

RESULTS AND DISCUSSION

Spectral Analysis

Solubility:

The 2,6-dihydroxyacetophenone ethylenediamine with
formaldehyde terpolymer resin was soluble in solvents
like N, N-dimethyl formamide (DMF), dimethylsulph-
oxide (DMSO) and concentrated aqueous NaOH and
KOH, whereas resin was insoluble in toluene, xylene and
benzene. The elements such as carbon (%C), hydrogen
(% H), and nitrogen (% N) contents were analysed for

www.ijlsci.in

the 2,6-DHAEDF-I terpolymer resin. Based on the
analytical data, the empirical formula of the repeating
unit for the 2,6-DHAEDF-I resin was found to be
C12N203H16.3H20.

FTIR Spectra:

The recorded FTIR spectrum of the terpolymer resin is
shown in Fig.2. The spectrum shows a broad band at
3282.55 cm! due to (-OH) stretching of Ar-OH involved
in the intramolecular hydrogen bonding. The band at
3150.00 cm is due to NH-stretching of amino group,
this band seems to be merged with ~OH group present
in the resin. The pentasubstitution in the benzene ring is
established by the presence of medium bands at 813.77
cml. The band at 1711.00 cm! may be assigned to
(>C=0) stretching of ketonic group.

e

S000 3600 3300 TEOD D400 2000 1B00 VS0 1400 IO 00 8O0 60D 480

Wavenumher

Fig. 2: IR Spectra for 2,6 DHAEDF-I terpolymer resin

1H-NMR:

1H-NMR spectrum of 2,6-DHAEDF-I terpolymer resin
shown in Fig.3. The NMR spectrum revels that the signal
around 3.57 § (ppm) are due to the methylenic protons
of the Ar-CHz-NH- linkage. The multiplate signals
observed in the range at 6.70 § (ppm) indicates the
presence of aromatic protons. The signal displayed at
11.258 (ppm) may be due to the phenolic protons (Ar-
OH).

8 (ppm)

Fig 3: 'H-NMR spectra of 2,6 DHAEDF-I Terpolymer
Resin
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A weak signal appeared in the region 6.368 (ppm) is
assigned to the protons of -NH- bridge. The methyl
proton of the Ar-CO-CHs moiety may be identified by the
intense peak at 2.51-2.61 6 ppm.

UV-Visible spectra:

UV-Visible spectra of 2,6 DHAEDF-I in DMSO were
recorded in the range of 200-800 nm. UV-Visible
spectrum of the terpolymer resin is shown in Fig. 4. The
spectrum exhibits two characteristic bands at 355 nm
and 263 nm. These observed positions for the
absorption bands have different intensities. The band at
263 nm intense band which may be accounted for a
Tt—>T1t* transition While the less intense band at 355 nm,
is due to n—m* transition.

300 200 500 §00 700
'I'l'l-mldnglh [nam)

Fig. 4:
Terpolymer

UV-Visible spectrum for 2,6-DHAEDF-I

Formula for calculating thermodynamic parameters
using Freeman-Carroll method.

Entropy Change (AS)
logkR N AS
2303R 1]

Intercept= h®Ea

Where,
R=1.987cal/deg/mole
(8.314]/K/mol)
h=6.625x 1027 erg sec
$=0.166

AS= change in entropy

k=1.3806x10%%erg/deg/mole

Free energy change (AF)

AF =AH -TAS [2]

Where, AH = Enthalpy change = Activation energy
T = Temperature in K

AS = Entropy change {from [1] used}
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Frequency Factor (Z)
logZE,
RO [3]

B, =log3+log[l-3 \/1-a] -log p(x) (4]

Where, Z = Frequency factor
B = Calculated from equation [4]
log p(x) = Calculated from Doyle’s graph

2/3 —

o =degree of transformation [o= w/W¢]

Apparent entropy (S*)

Zh
$*=2.3031og AT* [5]
Where,

Z = from relation [3]
T* = Temperature at which half of the compound is
decomposed from it total loss.

Table 1 shows thermal degradation behavior of the
terpolymer and Fig.5 shows TGA-DTA curve. Thermal
activation energy plot and Freeman Carroll plots for 2,6-
DHAEDF-I terpolymer resin are shown in Fig 6. and Fig.
7 respectively. Kinetics parameter such as entropy
change (AS), free energy change (AF), apparent entropy
(S*) and frequency factor (Z) were calculated based on
the thermal activation energy the expression shown in
equation [1], [2], [3] and [4]. Using the Freeman-Carroll
and Sharp-Wentworth methods, the kinetic parameters
were calculated and present in table.2. The activation
energy values calculated from FC and SW are in good
agreement with each other. The low frequency factor
value predicts that the degradation reaction is slow and
no other possible reason can be given (Jacobs and
Eompkins, 1955 and Ozawa, 1985). This is further
supported by negative value of the entropy change
which suggests more ordered structure for activated
terpolymer than reactants. However, a few points do
not fall on straight line in Fig 6. which show that the
reaction does not obeys the first order kinetics perfectly.

Antibacterial Activity

In order to explore antibacterial activity of 2,6-DHAEDF-
I resin have been tested for antibacterial activity against
Bacillus substilus, Escherchia coli, Staphylococcus aureus
and Pseudomonas aeruginosa and terpolymer shows
moderate antibacterial activity against P. aeruginosa,
Bacillus substilus, Escherchia coli, Staphylococcus aureus
shows poor antibacterial activity (Table 3).
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Table 1: Thermal degradation behaviour of 2,6 DHAEDF-I Terpolymer Resin

Stage of % mass loss
Temperature ... .
Terpolymer Range (°C) Decomposition Species degraded Found Calc
& (DTA Peak) '
2,6 DHAEDF-I R.T-317°C First Loss of 3H20 molecule 11.65 12.05
2,6-DHAEDF-I 317 -557°C Second (Exo, b) Loss of side chain (-CHz-NH- | 91.66 91.72
CHz2-CH2-NH-,COCH3,20H,-CHz)
and partial degradation of
aromatic nucleus
Table 2: Results of thermogravimetric analysis of 2,6 DHAEDF-I
Half Activation
Decomposition . Energy Kinetic Parameters by FC
Terpolymer Decomposition
Temp. (°C) Temp. (°C) KkJ/mole
P: FC sw AS () AF(KD) [ Z(SY) |[S*() n
2,6
317°C 437 3194 | 33.30 | -165.73 | 44.11 39.11 -30.26 | 0.90
DHAEDEF-I
Table 3: Relative antibacterial activity of 2,6-DHAEDF-I terpolymer
Sr. Terpolvmers Concentration Diameter of inhibition zones in mm
no. poly screened (ug/mL) | E. coli P. aeruginosa S .aureus B. subtilis
100 NF NF NF NF
250 NF NF NF NF
1 2,6 DHAEDF-1 500 NF NF NF NF
1000 4.0 4.0 4.0 4.0
100 23 01 21 15
: . 250 26 03 25 19
2 Ciprofloxacin (Standard) 500 28 08 27 22
1000 31 14 34 25
*NF- Not found.
"l \f\ 25
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Fig. 5: 2,6 DHAEDF-1 TGA-DTA curve
Fig. 6: Thermal Activation Energy Plot of 2,6 DHAEDF-I

Terpolymer Resin.
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Fig. 7:
Terpolymer Resin

Freeman-Carroll plot of 2,6-DHAEDF-I-I

CONCLUSION

Terpolymer involving 2,6-dihydroxyacetophenone,
ethylenediamine and formaldehyde was synthesized in
the presence of hydrochloric acid as a catalyst by
condensation reaction at 110+ 2 9C for 5 hours. The
spectral characterizations of the terpolymer confirm the
linear structure. TGA curve shows that the terpolymer
resin had good thermal stability. The activation energy
calculated for the resin by Freeman-Carroll and Sharp-
Wentworth methods was found to be in good agreement
with each other. The low frequency factor and the
negative entropy values calculated from Freeman-
method suggested that the
decomposition would be a slow reaction. The thermal
degradation kinetics indicate that 2,6 DHAEDF-I
terpolymer shows one step degradation after loss of

Carroll thermal

water molecule. The 2,6 DHAEDF-I terpolymer resin
shows moderate/poor antibacterial activity against all
bacteria screened and no antifungal activity againt C.
albicans and A. niger.
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ABSTRACT

Biivalent transition metal Mn(II), CO(II), Ni(II) and Cu(II) complexes of
3,4-{[-benze 1-sulphacetamide] imino] methyl} furan complexes derived
from heterocyclic furfural and aniline sulphacetamide, have been
synthesized and characterized by elemental, magnetic moment and
electrochemical such as electronic spectra, IR Spectra and ESR Spectral
studies. The ligand and metal complexes were screened for biological
activity against Gram (+) and Gram (-) bacteria by the agar well diffusion
method.

Keywords: Schiff base, Transition Metal Complexes, Spectral Studies,
Antibacterial Studies, hetrocycles.

INTRODUCTION

Compound containing hetrocyclic structures have high degree of binding
affinity to biological system (Rajiv et al, 2011). The metal complexes of
Schiff bases showed higher biological activity in composition to Schiff
bases. A large number of Schiff base transition metal complexes have been
synthesized, which showed antibacterial, antimalerial, antileukemia
activity, DNA binding, DNA cleavage, anticancer and antioxidant activities
(Ebrahimpour et al, 2015; Rosu et al, 2010; Tabassum et al, 2013; Wu et
al, 2015). Schiff base containing hetrocycles possess hypnotic activity
(Vachala et al, 2012). In past few decades, researchers have focused
towards transition metal complexes of heterocyclic aromatic Schiff bases
having, nitrogen, oxygen and sulphur donar atoms are due to their
therepentic importance (Sridhar et al, 2001; Valverde et al, 2005). Its
complexes have also been found to be active against HIV and tumor cells,
as good anti-tubercular, anti-inflammatary, anticoagulant, anticonvulsant
and as chemotherepentic agents in cancer and infectious disease research
(Malathy et al, 2015; Osowole et al, 2012; 2010a; 2011b; 2012c ).
According to the search material, no work has been carried out on this
ligand and its transition metal complexes. I herein report the synthesis,
characterization and biological activity of new Schiff
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base ligand 3,4{[-benzene 1-sulphacetamide] imino}
methyl} furan and its bivalent transition metal Mn(II),
CO(1I), Ni(II) and Cu(Il) complexes. In present study,
metal co-ordination with ligand, takes place via imino
nitrogen and the oxygen of sulphacetamde >C=0 group.
Ligand and all complexes are characterized by
elemental, magnetic moment and spectral data studies.

METHODS AND MATERIALS:

All the chemicals used were of analytical and GR-grade
and purchaged either from BDH, E-Merk, S.D.Fine’s and
Sisco chemical industries, Bombay. The solvents and
liquid reagents were carefully purified by distillation,
while solid reagents and metal salts were used as such.
The complexes were recrystallized with the solvents,
depending upon its solubilities, and its purity was
checked by TLC.

Physical measurements:

Magnetic susceptibility measurements of the prepared
complexes were carried out on EG & G model 155 VSM
at room temperature. The infrared spectra of the Schiff
base, 3,4- {[-benzens 1-sulphacetamide] imino] methyl}
furan and its complexes were recorded on Perkin Elmer
Spectrometer in the FT-IR region using KBr Pellets. The
electronic spectra in solution EtoH/DMF were recorded
on ELICO SL 171 Spectrophotometer at room
temperature. Mass spectra of the prepared Schiff base
ligand was taken on MASPEC System (MSW/9629) using
200°C intel temperature. The ESR spectra of Cu(ll)
complex was recorded on a varian X-band spectrometer
Es. An elemental analysis of carbon, hydrogen and
nitrogen was done on at RSIC, Chandigarh. Estimation of
sulphur in ligand and complexes were determined by
standard method (Weicher, 1965) and estimation of
halogen was estimated by Volhard’s method (Weicher,
1965a). Metal content of complexes were determined by

standard methods (Flascuke, 1954; Kalthof et al, 1963;
Tradwell, 1968; Vogel, 1961; Wathrich, 1965).

Synthesis of 3,4- {[-benzene 1-sulphacetamide]
imino] methyl} furan (SB1) C13H12N204S

An equimolar solution of the titeled Schiff base was
prepared by refluxing equimolar solution of aniline-
sulphacetamide (10mmol, 2.14g in 25ml alcohol) and 2-
furfuraldehyde (10mmol, 0.96ml in 25ml alcohol) on
water bath for 3-4 hour and then cooling, a yellow
solution resulted, was stirred for 2-3 hour. The solvent
was slowly evaporated. A solid colored powder is
obtained and washed with ethanol and dried in vaccum.
Light yellow crystals were obtained.

Synthesis of metal complexes

The metal chloride (5mmol) in 25ml ethanol was added
slowly to a solution of the Schiff base ligand (10mmol in
25ml ethanol). The resulting mixture was stirred for 30
minutes and then refluxes for 2-3 hour on water bath.
The product was cooled and solvent was slowly
evaporated, washed with ethanol, acetone and ether,
dried in vacuum. The different colored crystals of
different complexes with metal salts and ligand in 1:2

metal: ligand molar ratio have been isolated as
[Mn(SB1)2Clz],  [CO(SB1)2Cl2],  [Ni(SB1)2Clz]  and
[Cu(SB1)2Cl2].

RESULTS AND DISCUSSION

The all prepared metal complexes were stable in dry air.
They are soluble in DMF/DMSO but insoluble in most
organic solvents. They were characterized with the help
of physic-chemical magnetic
susceptibility measurements, electronic spectra, IR
spectra, ESR (Cu complex only) and elemental analysis.
The analytical data and magnetic moment values are
listed in table-1

methods such as

Table-1 Analytical data and magnetic moment values of synthesized ligand and it’s transition metal (II) complexes.

S.N. Compound | Colour Percentage of Elements (Found) Calculated |p.(B.M.)
C% H% 0% N% $% Cl% M%
1 SB1 Light 52.89 | 4.38 21.80 | 9.54 1098 | - -
Yellow 53.02 | 446 21.74 | 9.58 1096 | - -
2 Mn(SB1)2Clz | Yellowish | 43.58 | 3.85 18.02 7.96 8.98 9.92 7.82 5.74
Brown 43.64 | 3.92 17.94 | 792 8.96 9.88 7.78
3 CO(SB1)2Clz | Pink 43.54 | 3.90 17.78 | 7.80 8.90 9.84 8.36 4.5
43.50 | 3.86 17.82 7.81 8.94 9.86 8.26
4 Ni(SB1)2Clz | Greenish | 43.60 | 3.75 17.74 | 7.86 8.86 9.80 8.26 2.98
Brown 43.67 | 3.72 17.80 | 7.70 8.90 9.82 8.15
5 Cu(SB1)2Clz | Bluish 43.25 | 3.85 17.75 | 7.72 8.86 9.26 8.78 1.90
Green 43.18 | 3.82 17.72 7.70 8.84 9.15 8.76
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Table-2 Electron Spin Resonance Values of Cu (II) Complexes.

Parameter G gn gL gav G An AL Aav AJAn AJAL eff
Complex 211 | 225 | 216 | 219 | 1562 | 208 | 80 | 122.66 | 0.0309 | 0.0788 | 1.896
Cu(SB1)2Cl2

Magnetic measurements:

Complex of metal Mn(II) showed 5.74 BM. At room
temperature, which is slightly lower than spin only
value of 592 BM for high spin octahedral Mn(II)
complex. CO(II) complex showed 4.5 BM, which is higher
than the spin-only value of 3.89 BM, due to orbital
participation. Therefore CO(II) complex is expected to
have octahedral geometry, can be explained on the basis
of octahedral symmetry involving a high degree of
orbital contribution due to three-fold degeneracy of the
4T1g ground state. The magnetic moment values of Ni(II)
complex is slightly higher than spin only moment of 2.83
BM. The magnetic moment values of Cu(Il) complex is
found in the range 1.90 BM at room temperature.
According to found data, the Cu(Il) complex can be
assigned as distorted octahedral geometry (Figgish BN
et al, 1960; Prabhu V et al, 1995) around Cu(II) ion as
well as the presence of one unpaired electron on the
metal ion. The geometry of all the complexes are further
substantiated on the basis of spectral studies.

Electronic spectral studies

The Mn(II) complexes have a half-filled d-shell due to d>
configuration and are spherically symmetric. Being thus,
it is unaltered by operations of the octahedral group and
belongs to °Aig. The bands, observed in this Mn(II)
complex, are assigned to the transitions and energies in
terms of Racah Parameters (Tomilso, 1969). The Mn(II)
complex shows four bands 19840, 20600, 25100 and
26420 cm! due to the 6A1g—*A1g, 6A1g8—4T2g, 6A1g—*Eg
and °Ai1g—*A1g transitions, respectively. The transitions,
energies and calculated values for various parameters
B=803, (C=2514, 10Dq=8833 and [%=7.0, [=0.93,
F2=1161, F4=71.81, f=1103, A=196, h=1.0 and n/B=2.17.
Due to these values, the band fit into the Tanabe Sugano
matrix. All the values of different ligand field parameters
are in close agreement with those of known octahedral
Mn(II) complex.

The electronic spectra of synthesized CO(II) complex
showed three bands on 8050, 17200 and 19800 cm?,
which may be assigned to the transitions 4T1g—4T2g (F)
vi, *Tig—>*A2g (v2) and *Tig (F)—*Tig bands closely
resemble with a spectra of the other distorted
octahedral CO(II) complexes (EI-Sonavati AZ, 1992).

www.ijlsci.in
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Using free ion value of B=971 CM-1, The value of spectral
parameters in CO (II) are as follows 10Dq=9150, B=857,
p= B’/B= 0.88, % = 12% and I1/B=1.22, C=1725,
f=1015.65, h=0.500, F2=1103.45, F#=48.81 and
n=21716.The value of vs3/v1 is 2.45 and this value go
down in the usual range (2.00-2.80) observed for the
majority of octahedral CO(II) coordination compound
(Patel P and Bhattacharya PK, 1993).The electronic
spectra of synthesized Ni(ll) complex have been
analyzed by NSH Hamiltonian theory (Donini ]JC, 1977).
To distinguish projected normalized parameters DQ, DS
and DT were employed than the lower case Dq, Ds and
Dt. The Ni (II) complex shows bands at 8200, 10460,
14100, 16670 and 25640 cm due to the 3B1g—3B:g
(vB), 3B1g—3Eg (VE), 3B1ig—Eg (Sh), 3Az2g (F)—-3T1g (F) v2
(F)—3T2g (F)—3T2G (P) vs transitions, respectively,
suggesting, tetragonal structure of Ni (II) complex. The
ratio, DT/DQ gives the amount of distortion, have been
calculated and indicate that the present complex
somewhere between square planar and octahedral
structure. Since the limiting value of DT/DQ for a square
planar complex is 0.4226 (Dhakarey R, 1980)- The
calculated electronic spectral parameters of Ni(ll)
complex summarized as Dqw=1045, Dq*=590,
Dt=256.28, Ds=480, -DS=3370, DQ=22546, -DT=3498,
Dql=22541, DQ%=30823, DQa=14270, DQr=26684, -
DT/DQ=0.15, do=-1205, d=n=-70.05, A1=155.86,
A2=9709.31, A3=3217.95, DqF=1121.20 and Dt/Ds=0.54.

The Cu(II) complex possess two or more bands, which
may be assigned to the transition 2Eg—2T:g, a
characteristic of the distorted octahedral Cu(Il) complex
(Lever ABP, 1968). The newly prepared Cu(Il) complex
with SB1 ligand containing overlapping band. Each of the
resolved spectra of Cu(Il) complex show four bands at
11800, 13100, 15440 and 17300 cm'l. Hence, the
interpretation of the spectrum was carried out assuming
that Cu(Il) complex is tetragonaly distorted in D#h
symmetry. The band assignment was carried out
considering the spin orbit interaction. Considering the
electronic spectra of the synthesized one Cu(SB1)2Cl2
complex exhibited band at 15440 and 17300 cm', may
be due to the I'=72 (2Eg) — I'6P (2T2g) and I'72 (2Eg) —
I'7¢ (2T2g) transitions. According to conventional theory,
the spin orbit splitting of these bands should amount to
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about 3/2A in first order (Liehr, 1960). The energy
separation between the 2T:g state bands (1858 cm-1) is
higher than that of the free ion value (1245 cm). The
large value of A indicate the slight molecular distortion
(Ortolano, 1964) in the complex formation, besides the
spin orbit coupling. Two other band appeared at 11800
and 13100 cm! were correspond to I'72 (2Eg) — I'62
(Eg) and I'72 (2Eg) — I'7" (?T2g) transitions. Here, the
root for d° complexes in first order becomes E [I'7P
(2T2g)] = 4 Dg-2Ds+Dt, correspond to 10 Dg. From this
equation A can be easily calculated. The other
parameters Dq, Ds and Dt were determined by using A =
-1240cm! and founded as 10Dq=13100, Ds=2197,
Dt=602 and v4-v3=1860. All the above information
indicated the distorted octahedral (Osowole et al,
2012a) geometry around Cu(II) metal ion.

Infrared Spectral studies:

The most important IR-spectra of the Schiff base and its
metal(Il) complexes were recorded in KBr and listed in
table-4. The ligand exhibits intense frequency due to
vC=N as sharp band at 1645 cm!, which consistent with
the iminic absorption of free shiff bases (widad et al.
2014). In all complexes, these band shifted to upper
wave numbers and was observed at 1649-1653 cm!
indicating the involvement of azomethine nitrogen in
the coordination with the metal ion (Kumar LS 2011).
The band of vC=0 in the lower region 1680-1709 cm
in the metal complexes with respect to Schiff base ligand
at 1718 cm!, showing the confirmation of carbonyl
oxygen involvement in coordination with the metal ion
(Anacona et al, 2015; Cherchiaro et al, 2004; Murukan et
al, 2007). It is also confirmed by the presence of a new
band in the complexes at 537-547 cm'! due to M-N and
434-446 cm? due to M-O respectively (Ferraro, 1971;
Nakemato, 1970; Sonmez et al, 2006; Sonmez and
Sekerci, 2003).

The medium bands at 1265 cm! assigned to vC-0O-C
group of furan ring. This band unaffected in the complex
formation, which clearly shows the noninvolvement in

chelation with all metal(Il) ion. The ligand has strong
band at 1334 cm! and at 1150 cm-! due to -SO2 group
(Bellamy LJ, 1962). On complexation, these bands are
unaffected with metal (II) ion, indicating the non-
participation in coordination. Another lower frequency
band at 290-330 cm-! was also appearance in complexs
due to M-Cl (Ferraro JR, 1971; Nakemato S, 1970).

The IR-spectra of bivalent metal Mn(II), CO(II), Ni(II)
and Cu(II) complexes shows the bidentate nature of the
ligand with oxygen of sulphacetamide >C=0 oxygen and
Schiff base linkage nitrogen acting as donar sites.

ESR Spectra of Cu (II) complex:

The ESR spectra of Cu(SBi)z Clz complex has been
recorded at room temperature with two “g” values
computed by Peisach and Blumberg’s method (Vachala
SD etal, 2012). The complex Cu (SB1) Clz showed g=2.11,
gn=2.25,g1=2.16, gav=2.19, G=1.562 respectively, which
showed gn > g1 > ge for Cu(ll) complex of
sulphacetamide, which implies 3d unpaired electron of
Cu(Il) ion occupied the dx2-y? orbital as the ground
state. It would be characteristic of axial symmetry
(Niswander RH et al, 1975) i.e, tetragonal distorted
octahedral conformation (Bai L] et al, 1982; Nohria L et
al, 2001). The gs in a D#*h symmetry should be
gn=ge+8A/An, and gi=ge+2A/A1 (ge=2.0023) listed in
table-2, that for its complex A/An < A/At indicating the
2Eg labile lies below the 2Bzg level. It is seen from data
that reduction in Agn values may be due to an increase in
A or a decrease in A or a combination of both. An
increase in Agn, A and or a decrease in A will lead to
decrease in Agi, Agrand Aav and increase in covalency of
coordination bonding (Devies MB 1993; Prabhu V and
Venkappaya D 1995) from metal to ligand and opposite
it, shows increasing ionic character of the coordination
bonding (Kivelson D and Neiman R 1961). The exchange
coupling constt. (G < 4) indicated considerable exchange
interaction between Cu(Il) ions (Sonmez M and
Hacryusufoglu 2006). Therefore, from the esr spectra of
this complex, confirmed covalent character of the metal
ligand band.

Table-3 Antibacterial study for ligand and their Metal Complexes

Sr. No. Compounds Diameter of growth of Inhibition Zone (mm)#
B.cereus S.aureus E.coli A.niger

1 SB1(L) 12 16 15 11

2 Mn (SB1)2Cl2 16 18 20 14

3 CO (SB1)2Cl2 20 17 17 15

4 Ni (SB1)2Clz 15 14 16 12

5 Cu (SB1)2Cl2 18 17 19 16
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Table-4 Characteristic Infrared Spectral Data of SB1 ligand and it’s Metal (II) Complexes

S.N. Compound vC=N vC=0 vC-0-C vM-N vM-0 vSO2sym vSO02asym

1 SB1 1645s 1718s 1263s - - 1152m 1332m

2 Mn(SB1)2Clz 1653s 1709m 1262m 537s 434s 1153m 1330m

3 CO(SB1)2Cl2 1659s 1705m 1263m 540m 438m 1150m 1329m

4 Ni(SB1)2Clz 1649s 1697m 1264w 543m 440m 1154w 1332s

5 Cu(SB1)2Cl2 1652s 1680m 1262m 547s 446m 1153m 1330m
Biological Activity: octahedral geometry for Ni(Il) and Square planner

The microbial culture was procured from Microbial
Type Culture Collection (MTCC). All synthesized
compound was dissolved in DMSO. Biological activity of
the synthesized Schiff base ligand and it's four metal
complexes have been done by agar well diffusion
method against 2 Gram (+) bacteria (Bacillus cereus and
S. aurens) and one Gram (-) bacteria (E.Coli). All
microbial culture was prepared by taking 10mg of
compound in DMSO. An agar medium was taken into
each petri dish with a same concentration of 20 ml. All
synthesized compound was prepared with different
concentration (100, 50, 40, 30, 20, 10, >ug mL1) in
DMSO. These different concentrated compounds were
swapped with 100 pL inocula of the test
microorganisms tanking more than 15 minutes for
adsorption. The petri disc incubated at 37°C for 48
hours. The microbial activities against synthesized
complexes were writing down by the measurement of
growth of Inhibition Zone with zone reader (Hi
Antibiotic zone scale). DMSO was used as positive and
negative control respectively. DMSO used as negative
control for fungal strains. The procedure was performed
triplicates for each microorganism (Aneja KR et al,
2011) and the inhibition growth was recorded. The
minimum inhibitory concentration of each compounds
was recorded as decreasing concentration range of 400
to 3.12 pug/Ml. The decreasing concentration of 100 uL
volume was taken into wells in the agar petri dish,
which have already seeded with same volume of
standardized inoculums (10¢ cfu/mL), and recorded
comparing with negative control and data have been in
table-3.

CONCLUSION

The present study of Schiff base ligand (SB1) -3,4{[-
benze 1-sulphacetamide] imino] methyl} furan and it's
metal Mn(II), CO(II), Ni(II) and Cu(II) Complexes have
Octahedral geometry for Mn(II) and CO(II), distorted
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Int. |. of Life Sciences, Special Issue A12; March, 2018

geometry for Cu(ll) complexes respectively. The
synthesized ligand and all these metal(II) complexes are
found to be active against Gram (+) bacteria (B. cereus
and S. aureus), Gram (-) bacteria (E.Coli) and fungi (A.
niger). Ligand (SB1) has less reactive than it's all
complexes with respect to Gram (+) B.cereus bacteria
and fungal A.niger. But in complexes, Ni(II) complex is
found to be less reactive against Gram (+), Gram (-)
bacterial and fungal activity with respect to other
metal(II) complexes.
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ABSTRACT

In the pesticide especially chlorpyrifos is currently one of the most widely
applied pesticides in the all over the India. In this article, the copolymer
RPHF-I using for effective adsorbents of chlorpyrifos pesticide from
wastewater. Chlorpyrifos (CPS) pesticide may appear as pollutants in
water sources, having undesirable impacts to human health because of
their toxicity, carcinogenicity and bioaccumulation to tissue. The aim of
the present study is an attempt to synthesize new group of copolymer
RPHF-I with higher efficiency of chlorpyrifos removal from aqueous
solution. In batch method experiment is carried out to remove the
chlorpyrifos. The adsorption capacity of the copolymer was studied as the
function of solution pH, concentration of chlorpyrifos and contact time of
adsorption. The adsorptive applicability of copolymer was tested by
Langmuir isotherm and Freundlich isotherm. The adsorption capacities
were found to be 92.23% for pesticide removal. The copolymer RPHF-I
can be successfully used as an efficient material for removal of pesticide
from aqueous environments and can have a variety of potential
environmental pollution control.

Keywords:
Adsorption, Environmental Pollution.

Chlorpyrifos Pesticide, Copolymers, Batch Experiments,

INTRODUCTION

As India is a tropical country, it suffers severe losses in agriculture due
to pests. This necessitates the use of pesticides to protect our crops
against the attack of several pests. Pesticides are the chemicals that kill
or destroy the pests (Aktar et al. 2009). They are also poison chemicals
have adverse effect to human, animal and microorganism by
accumulating in food and water. As per an estimate, worldwide nearly
10,000 deaths occur annually, owing to the use of chemical pesticides.
At present, India is the largest producer of pesticides in Asia and ranks
twelfth in the world for the use of pesticides with an annual production of

90,000 tons (Tijani et al. 2007). In the pesticide especially chlorpyrifos
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(0,0-Diethyl 0-3,5,6-trichloropyridin-2-yl phosphoroth-
ioate) is hazardous to humans, they affect the central
nervous system, the cardiovascular system, and the
respiratory system( Muller et al. 2000). It was
introduced in 1965 by Dow Chemical Company.
According to Dow, chlorpyrifos is registered for use in
nearly 100 countries and is annually applied to
approximately 8.5 million crop acres (Rathod et al
2017). Chlorpyrifos lead to acute
toxicity at higher doses. Persistent health effects follow
acute poisoning or from long-term exposure to low
doses, and developmental effects appear in fetuses and

exposure may

children even at very small doses (Rauh et al. 2017).)
For this study is an attempt to synthesize and

characterize new copolymer with chlorpyrifos
adsorbent properties for their removal from
environment, specifically chlorpyrifos from

contaminated water. In the present investigation,
copolymer RPHF-I was synthesized by using resorcinol
(R), Phenylhydrazine (PH) and Formaldehyde (F) in
1:1:2 molar ratios of the reacting monomers. The new
copolymer was characterized by Elemental analysis,
NMR, TGA and SEM. The newly obtained copolymer
have been proved to be a very good adsorbent which
can be successfully used for removal of Chlorpyrifos
contaminated water which can then be used for safe
potable purpose.

MATERIALS & METHODS

All chemicals used were of analytical grade. Resorcinol,
Phenylhydrazine, Formaldehyde (37%) procured from
Merck, India. Double distilled water was used for all the
experiments.

Synthesis and Purification of RPHF-I Copolymer:

The copolymer (RPHF-I) was synthesized employing the
method published earlier (Rahangdale et al. 1993;
Maskey et al. 2015). The purity of newly synthesized
and purified copolymer sample has been tested and
confirmed by TLC. The yield of Copolymer resin was
found to be 82%. The proposed structure of RPHF-I with
reaction scheme has shown in fig.1.

Characterization of copolymer:

Characterization of surface modified copolymer was
carried out by techniques like Elemental Analysis, NMR,
SEM and TGA. The scanning was carried out at
Sophisticated Analytical Instrumental Facility (SAIF)
Punjab University, Chandigarh and SAIF Cochin.
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Batch Experiment:

Batch equilibrium studies were conducted with different
parameters such as pH, agitation time, initial
concentration of Chlorpyrifos solution and effect of
adsorbent doses. The systems were agitated on rotary
shaker at 200 rpm, filtered through Whatmman no.42
filter paper and filtrate was analyzed for Chlorpyrifos
concentration using UV-Visible Spectrophotometer.
From experimental data, the applicability of Langmuir
model and Freundlich model was judged. Linear
regression coefficient (R2) and isotherm constant values
were determined from the model.

NH, [e)
HO, OH ~N NH | |
C
| O
* \ +
‘ Formaldehyde
Recercinol /
Phenyl hyrazine
Hydrochloric acid (2M)
120 + 2°C for 6Ghr.
HO OH

NH CH
// CHZ)/ \T/ 2\\

- \ —in

RPHF-1 ‘

Z

Fig.1:Reaction Scheme and Structure of Copolymer
(RPHF-1)

RESULTS AND DISCUSSION

Elemental analysis was analyzed the percentage of
carbon, hydrogen, nitrogen and oxygen content in
Copolymers. Elemental analysis data of Copolymers are
shown in table 1, it is found that the determine values of
the percentage elements are in good agreement with the
calculated values. The elemental analysis data suggest
the empirical formula and the empirical formula weight
for the repeating unit of Copolymers (Campbell et al.
1989).

The 'H NMR spectrum of RPHF-I
reprented in fig.2. The chemical shifts (§) ppm observed

Copolymer is

have been assigned on the basis of the literature
(Pretsch et al. 2000). The signals in the region at 6.2-7.2
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(8) ppm may be assigned to the protons in the aromatic
ring. The medium singlet at 2.5 (§) ppm may be due to
methylene proton of Ar-CHz bridge. A singlet observed

ppm is attributed to proton of amines i.e. Ar-NH moiety.
A singlet observed in the region 1.2(6) ppm may be due
to the protons in-NH linkage. The signal at 8.1(8) ppm is

in the region 3.5(6) ppm is corresponding to methylene assigned due to phenolic-OH group involved
proton of Ar-CHz-N moiety. A signal observed at 4.1 (8) inintramolecular hydrogen bonding.
Table 1:- Results of elemental analysis of Copolymers
Empirical Empirical
Name of Carbon Nitrogen Oxygen Hydrogen mpirica mpirica
Copolymer (%) (%) (%) (%) formula of formula
repeated unit weight
59.80 (Cal.) 9.96 (Cal.) 11.29 (Cal.) 4,94 (Cal.)
RPHF-I C14H14N202 242
59.10 9.12 11.29 4.12

MH___.,MM.._JJR\-

it

Fig. 2: 1H NMR spectrum of RPHF-I
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Fig.3: SEM image of RPHF-I
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Fig. 4:- TGA of RPHF-I

Fig.3 indicates the SEM images of RPHF-I obtained using
an accelerating voltage of 20 KV at (x 1500, x10000)
magnification. At such magnification, SEM images
clearly revealed that wide variety of microspheres are
presents on the surface RPHF-I. Microspheres were
formed in the form of large beads with uniformity and
monodispersity (Lai et al. 2007). The microspheres are
globular size with diameter 2.86 um, 1.98 pum and 2.86
pum. The image also showed RPHF-I is crystalline states.
The microspheres presented in the Copolymer surface
may be responsible for the swelling behavior and

www.ijlsci.in
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Fig.5:-XRD of RPHF-I

reactivity of active sites buried in the polymer matrix
and also responsible for better adsorption of metal ion
(Wang et al. 2007).

The TGA curve of RPHF-I shown in fig.4. it can be seen
from figure that three consecutive weight loss steps
were observed in RPHF-I. The first weight loss was
about 50 to 1509C. The derivative peak observed at
temperature 63.119C with a weight loss of 4 %which
may be due to the removal of water molecule
(Learmonth et al. 1964). When temperature was raised
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to the range 300-350°C,the second derivative peak
appeared at 344.480C with 20 % weight loss of material
which may be due to the elimination of -OH groups
attached to the aromatic nucleus of polymeric sample. In
the third stage, the weight loss in the temperature range
of 500 to 700°C.The derivative peak observed at
temperature 578.089C with a weight loss of 48 % which
may be due to the elimination of -CH2 bridges and the
aromatic nucleus (Horowitz et al. 1963). After 7000C, the
TGA curve almost flatten due to the only residue
remains behinds.

The X-ray diffractograph of RPHF-I has shown in fig.5. In
this spectrum a high intense sharp peaks at 26= 210,330
and 500 show crystalline nature of Copolymer. The

spectrum also contains low intense peaksat 26= 15%nd
720 indicate semicrystalline nature. Thus it can be
concluded that RPHF-1 Copolymer exhibits crystalline
and semicrystalline nature (Cullity et al. 1978; Klug et al.
1974).

Adsorption of Chlorpyrifos (CPS) on RPHF-I

Effect of pH on Chlorpyrifos removal:

The adsorption capacities of RPHF-II
Chlorpyrifos were determined using various pH values
of solution in the range of 1.0 to 10. From fig.6. It is
evident from this figure that maximum at pH 5 the
adsorbents i.e. RPHF-I remove 93.23% of Chlorpyrifos
ion.

towards

=l OPHF- 100 il RPHF -i
100

=

® 50 g 30

o el
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£ 0 5 10 15| ® 0 50 100 150 200

pH = Contact time ( Min )
Fig.6: Effect of pH on CPS removal Fig.7: Effect of Contact time on CPS removal
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Fig.8: Effect of Adsorbent dose on CPS removal

Fig. 9: Effect of initial concentration of CPS removal
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Fig 10: Langmuir isotherm for the adsorption
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Fig. 11: Freundlich isotherm for the adsorption
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Effect of contact time on Chlorpyrifos removal:

From fig.7 It can be seen that Chlorpyrifos removal
efficiency of RPHF-I increased from 20% to 93.23%
when contact time was increased up to 140 min. Thus
optimum contact time for RPHF-I was found to be 140
min.

Effect of Adsorbent dose on Chlorpyrifos Removal:
From fig.8 the RPHF-I dose increased from 0.5 to 7.0
gm/lit, there was increased of removal efficiency of
Chlorpyrifos from 21.30 % to 93.23% It is also seen
from the figure that a further increase of RPHF-I i.e. 7.0
gm/lit does not affect the percentage of Chlorpyrifos
removal. The optimum dose of RPHF-I for the maximum
removed percentage of Chlorpyrifos was 7.0 gm/lit.

Effect of initial Chlorpyrifos Concentration:

The percentage of adsorption with different
Chlorpyrifos concentration was studied by varying
Chlorpyrifos ion concentration from 10 to 100 mg/lit
keeping other parameters such as pH of solution,
adsorbents dose, contact time optimum. The results are
show in fig.9. From the figure, it is observed that
percentage of Chlorpyrifos removal was found to
decrease from 93.23% to 5845% as initial
concentration started from 10 to 100 mg/lit for RPHF-I.

Adsorption Isotherm

In order to establish the most appropriate correlation
for the equilibrium data in the design of adsorption
system, two common isotherm models were tested
Freundlich and Langmuir models.

Langmuir isotherm:

The isotherm data have been linearized using the
Langmuir equation and is plotted between Ce/Qe versus
Ce shown in fig.10. . The Langmuir constant ‘Qm’ which
is measure of the monolayer adsorption capacity of
RPHF-I is obtained as 15.38. The Langmuir constant ‘b’
which denotes adsorption energy, is found to be 0.250.
The high value (0.987) of regression correlation
coefficient (R2) indicates good agreement between the
experimental values and isotherm parameters and also
confirms the monolayer adsorption of Cr(VI) onto the
RSF-1. The dimensional parameter ‘RL’ which is a
measure of adsorption favorability is found to be
0.091(0< RL < 1) which confirms the favorable
adsorption process for Chlorpyrifos on RPHF-I
adsorbent (Khattri et al. 1999).

www.ijlsci.in

Int. |. of Life Sciences, Special Issue A12; March, 2018

Freundlich isotherm:

The Freundlich equation suggests multilayer adsorption.
Sorption energy exponentially decreases on completion
of the sorption centers of and adsorbent. Therefore, the
parameters of kf and ‘n’ were be estimated from the
intercept and slope of the plots between log (. against
log C, . Freundlich isotherms are shown in fig.11. The &
value of both the adsorbents i.e. RPHF-1 was found to
4.0271 mg, which indicate that dominance of adsorption
capacity. The Freundlich exponent ‘n’ was 2.717 for
RPHF-I which is reflects the favourable adsorption. The
value of R2 was found to 0.994 for RPHF-I (Arivoli et al.
2007).

CONCLUSION

Copolymer RPHF-I successfully synthesized with
using monomers Resorcinol Phenylhydrazine and
Formaldehyde in the molar ratio of 1:1:2 in the
presence of 2M HCl as a catalyst. RPHF-I copolymer has
been characterized using elemental analysis, NMR, TGA,
SEM and XRD. This copolymer is proved to be an
excellent adsorbent for Chlofirofis pesticide. The
optimum parameters for efficient application of
the RPHF-I copolymer under present investigation
are adsorbent dose 7.0 g, pH 5 and contact time is
140 min. The adsorptive applicability of copolymer
was tested by Langmuir isotherm and Freundlich
isotherm. The adsorption capacities were found to be
92.23% for pesticide removal.
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ABSTRACT

Present research work was subjected to deals with phytochemical study
of extracts of newly identified plant Syzygium caryophyllifolia from
Chandrapur forest region and also tested for antimicrobial activity against
gram positive, gram negative and fungi. Extracts of leaves of plant was
prepared in ethanol and ethyl acetate and tested for various biologically
active constituents like alkaloid, terpenoid, flavonoid, tannine, saponnin,
glycosides, steroids etc. The study revealed the presence of some
biologically active component in the plant extract and also suggested that
the leaves of Syzygium caryophyllifolia have promising biological activity
against microorganism.

Keywords: Syzygium caryophyllifolia, Mediciinal Plants, Phytochemical

INTRODUCTION

It is well known that plants and animals are the biggest source of
biologically active medicinal compounds for mankind. Plants are natures
“chemical factories” providing richest source of organic chemical on the
earth. Most of the medicinal plants from this forest are used in traditional
medicine to cure various sicknesses and diseases. Indian forest is rich in
variety of medicinal plants, most of plants species have high potential
abilities in ayurveda, unani, siddha, traditional medicines. Only very few
have been studied phytochemically and pharmacologically for their
potential medicinal values. Forest of Chandrapur is known for their
biodiversity in flora and fauna and also having variety of medicinal plants.
The indigenous system of medicine namely Ayurveda, Unani and Siddha
have been in existence in several centuries (Jogi and Akkewar, 2012).
Syzygium cumini is one of the well know plant used for various disease
particularly diabetes. All parts including roots, leaves, stem, fruits and
flowers have been used in curing various diseases (Reynestson et al.,
2005).
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It is widely distributed throughout India and ayurvedic
medicine (Indian folk medicine) mentions its use for the
treatment of diabetes mellitus.

During an ethno-botanical exploration of Chandrapur
District of Maharashtra State, a plant was noted 7 km
away from Chandrapur City in Lohara Village which the
local people call as “ChotaJambhul”. The flowering twigs
of the plant were collected and after referring to the
pertinent literature (Almeida, 1996), it was identified as
Syzygium caryophyllifolia (Lamk.) DC family Myrtaceae.
This variety named as Syzygium caryophyllifolia (Lamk.)
DC till not studied for chemically and pharmacologically.
This paper deals with phytochemical screening and
biological study of ethanol and ethyl acetate extract of
leaf of Syzygium caryophyllifoli.

MATERIALS & METHODS

Plant Collection: The present work was carried out at
Department of chemistry, ].M.V. Chandrapur, Gondwana
Gadchiroli. The plant named Syzygium
caryophyllifolia was collected from Chandrapur forest

University,

region near Lohara village. Their botanical identity of
plant was determined and authenticated from literature
available in Department of Botany, ].M.V. Chandrapur.
The leaves of Syzygium caryophyllifolia was thoroughly
washed with water and dried under shade for about ten
days. The dried plant sample was ground well into a fine
powder in a mixture grinder. The powder was stored in
an air sealed polyethylene bag at room temperature
before extraction.

Preparation of Extract: The powdered plant material
was extracted using Soxhlet apparatus with organic
solvents ethanol and ethyl acetate. The extracts were
concentrated. The extracts were stored in air tight glass
container at 40 C.

Antimicrobial  Screening of Extracts: The
microorganism used in the study: Gram-negative E-coli,
Gram-positive S-aurous and Nizer fungus Aspergillus
were obtained from stock culture in the Department of
Microbiology, ].M.V. Chandrapur. Susceptibility test were
carried out. The modified agar well diffusion method
(Garrod et al, (1981), Trease and Evans, 1989) to test
the antimicrobial activity of the extracts. The medium
employed was diagnostic sensitivity agar. The culture
was prepared in triplicate and incubated at 37°C for 24
to 72 h. 0.2 ml of the broth culture of the test organism
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was put in a sterile Petri-dish and 18 ml of sterile
molten diagnostic sensitivity agar, was added. Well were
bored into the medium using 0.1 ml of the extracts.
Streptomycin and Chloramphenicol were used as the
standard antimicrobial agents at a concentration of
10mcg/disk, 30mcg/disk respectively. The plates were
kept in sterilized inoculation chamber for 2 h to
facilitate diffusion of the antimicrobial agents into the
medium. The plates were then incubated at 37° C for 24
h and the diameter of zone of inhibition of microbial
growth were measured in the plates in millimeters.

Phytochemical Analysis: The extracts were analyzed
for the presence of Alkaloids, Terpenoids, Tannine,
Saponin, Flavonoid, Phlobatannin, Anthraquionone,
Reducing Sugar, Glycoside and Cardiac glycoside
(Sofowara. 1993), Herborne, 1973), Okwu, 2001),
Rahilla et al.,, 1994).

Alkaloid: About 0.2 g of the extracts was warmed with
2% H2S04 for two minutes. It was filtered and few drops
of Dragencloffs reagent were added. Orange red
precipitated indicates the presence of alkaloids.

Tannine: Small quantity of extracts was mixed with
water and heated on water bath. The mixture was
filtered and ferric chloride was added to the filtrate. A
dark green solution indicates the presence of tannins.

Anthraquinones: About 0.5 g of the extracts was boiled
with 10% HCI for few minutes in a water bath. It was
filtered and allow to cool. Equal volume of CHCl3 was
added to the filtrated. Few drops of 10% NHs were
added to the mixture and heat. Formation of rose-pink
colour indicates the presence of anthraquinones.

Glycoside: The extracts was hydrolyzed with HCl
solution and neutralized with NaOH solution. A few drop
of Fehling’s solution A and B were added. Red
precipitate indicates the presence of glycoside.

Reducing Sugars: The extracts were shaken with
distilled water and filtered. The filtrate was boiled with
drop of Fehling’s solution for minutes. An orange red
precipitate indicates presence of reducing sugar.

Saponin: About 0.2 g of the extract was shaken with 5
ml of distilled water and then heated to boil. Frothing
(appearance of creamy miss of small bubbles) shows the
presence of saponins.
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Flavonoids: Extracts of about 0.2 g was dissolved in
diluted NaOH and HCI was added. A yellow solution that
turns colorless indicates the presence of flavonoids.

Phlobatannins: The extracts (0.5 g) was dissolved in
distilled water and filtered. The filtrate was boiled with
2%HCI solution. Red precipitated show the presence of
Phlobatannins.

Terpenoids (Salkowski test): 0.2 g of extracts was
mixed with 2 ml Chloroform (CHCI3) and concentrated
H2S04 (3 ml) was carefully added to form a layer. A
reddish brown coloration of the interface was formed to
indicate positive results for the presence of terpenoids.

Cardiac glycosides: Five ml of each extracts was
treated with 2 ml of glacial acetic acid containing one
drop of ferric chloride solution. This was underplayed
with 1 ml of concentrated H2S04. A brown ring of the
interface indicates a deoxysugar characteristic of
cardenolides. A violet ring may appear below the brow
ring, while in acetic acid layer, a greenish ring may form
just gradually throughout thin layer.

RESULTS

Phytochemical screening of ethanol and ethyl acetate
extract of Syzygium caryophyllifolia is shown in table 1.
The susceptibility of test microorganism to the crude
extracts of Syzygium caryophyllifolia is shown in table 2.

Table-1. Phytochemical tests of various extracts of plant
Syzygium caryophyllifolia.

Chemical Ethanol Ethyl acetate
composition Extract extract
Alkaloid + +
Tannine - -
Anthroquinone - -
Glycoside - -
Reducing sugar - -
Saponine - -
Flavonoid - +
Phlobatannins - -
Terpenoid + +
Cardiac glycosides + +

Key to symbols: - = Absent, + = present

www.ijlsci.in
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Table-2. Antimicrobial activity of various extracts of
Syzygium caryophyllifolia.

Extracts Microorganism
Gram + Gram - | Nizer fungus
(Saureus) | (E coli) Aspergill
Ethanol extract - - +++
Ethyl acetate +++ - +++
extract

+

Key to symbols: - = Inactive (inhibition zone <5 mm);
= slightly active (inhibition zone 5-10 mm); ++
moderately active (inhibition zone 10-15 mm); +++
highly active (inhibition zone >15 mm).

DISCUSSION

The qualitative analysis of extracts from leaf of plant
Syzygium caryophyllifolia showed the presence of
phytochemical constituents such as alkaloid, terpenoid ,
and Cardiac glycoside. The results are summarized in
table 1 and 2. The above results indicates that, the leaves
of plant investigated are rich in alkaloid, terpenoid,
Cardiac glycoside and flavonoids. Ethanol and Ethyl
acetate extracts showed the presence of cardiac
glycoside. All extracts have showed absence of
anthraquinone. Extracts of leaf were tested against
Gram positive S-aurous and gram negative E-coli.
Extracts also tested for antifungal activity against
Aspergillus Niger and showed the inhibition of growth.
Ethyl acetate extract was found to be highly sensitive
against Gram positive S-aurous and Aspergillus Niger
(with zone of inhibition above 13 mm means highly
sensitive). Ethyl acetate extract was showed more
activity  than
streptomycin and chloramphenicol. Ethanol extract also
showed antibacterial activity against Aspergillus Niger.

The inhibitory activity of these extracts confirmed the

antimicrobial standard antibiotics

potential use of the plant in the treatments of microbial
induced ailments.

The plant studied here can be seen as a potential source
of useful drugs. Further studies are going on this plant in
order to isolate, identify, characteristics and elucidate
the structure of bioactive compounds.

CONCLUSION

This plant is rich in presence of alkaloid, terpenoid and
other biologically active class of natural products. The
plant studied here can be seen as a potential source of
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useful drugs. Further studies are going on this plant in
order to isolate, identify, characteristics and elucidate
the structure of bioactive compounds.
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ABSTRACT

Octahedral Molecular Sieves (OMS-2) material was prepared by redox
method and was employed as catalyst support for the preparation of
heterogeneous OMS-2 supported metal catalysts. All the materials were
systematically characterized using various techniques such as X-ray
diffraction (XRD), N2 adsorption-desorption, Inductively Coupled Plasma-
Optical Emission Spectrometry (ICP-OES), Transmission Electron
Microscopy (TEM), etc. Highly dispersed supported metal nanoparticles
were synthesized using ion-exchanged method. Characterization studies
confirmed that metal particles are homogeneously distributed over OMS-2
support.

Keywords: Heterogeneous catalyst, metal nanoparticles, ion-exchange
method, catalysis.

INTRODUCTION

Heterogeneous catalysts widely used in catalytic
transformations such as dehydrogenation, hydrogenation, hydrogenolysis,
oxidation, dehydration, carbon-carbon bond formation, ammonia
formation, Fischer-Tropsch Synthesis, etc (Suib et al, 1997; Chen et al,
2001; Amin et al, 2000; Suib et al, 2000). Manganese containing
octahedral molecular sieves (OMS-2) materials was exploited as efficient
heterogeneous catalysts support for synthesis of several supported metal
catalysts. OMS-2 materials possess various important features such as
highly porous nature, good adsorption-desorption property, ion-exchange
capacity, moderate surface acidity-basicity, etc (Suib et al, 1997).
Moreover, doping of other metal predominantly divalent or trivalent
cations in OMS-2 changes its electronic, structural as well as catalytic
properties (O’Young et al, 2002). The metal-doped OMS-2 material was
found to be an excellent heterogeneous catalysts for oxidation of 2-
propanol (O’Young et al, 2002), oxidative dehydrogenation of ethanol
(O’Young et al, 2002), supercritical water oxidation of pyridine (Abraham

etal., 1999), phenol (Abraham et al., 1995), ammonia (Gloyna et al., 1998),

numerous
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etc. In recent time we have reported efficiency of OMS-2
supported Ru nanoparticles catalyst for selective
hydrogenolysis of biomass-derived 5-
hydroxymethylfurfural (HMF) to 2,5-dimethylfuran and
selective oxidation of HMF to 2,5-furandicarboxylic acid
(Nagpure et al, 2014). In the current study we have
revealed the usefulness of K-OMS-2 material for the
preparation of highly dispersed Cu metal nanoparticles.

MATERIAL AND METHOD

Chemicals

All chemicals utilized were of reagent grade and used
without any purification. KMnOs (99%), MnS04.H20
(99%), CuCl2-2H20 (99%), HNOs (70%) and NaBH4 were
obtained from Loba chemicals, Mumbai, India.

Preparation of materials

Preparation of catalyst support (K-OMS-2)

Support K-OMS-2 material was prepared according to
the earlier reported literature (Newsam et al., 1994). In
a typical synthesis method, KMnO4 (5.89 g) was added in
distilled water (100 mL) and the obtained suspension
was added drop by drop to a solution containing
mixture of MnSOs (88 g in 30 mL water) and
concentrated HNO3 (3 mL) under continuous stirring at
room temperature. The resulting black precipitated was
reflux for 24 h (at 100 2C). Afterward, the material was
washed with distilled water until the pH become

Stirring for

neutral. Finally, the sample was dried for 12 h (at 100
2C) and was calcined for 3 h (at 350 2C) to get K-OMS-2
material.

Preparation of Cu catalysts supported on K-OMS-2

Cu catalysts supported on K-OMS-2 were prepared by
ion-exchange method (Scheme 1) according to previous
literature (Nagpure et al,, 2015). In a typical synthesis
procedure, K-OMS-2 material (1.96 g) was dispersed in
50 mL of deionized water in a 100 mL round-bottomed
flask. To it, aqueous solution of CuClz:2H20 (Cu amount
was calculated for desired Cu loading) was added drop
by drop under constant stirring and the obtained slurry
was stirred for 3 h (at 80 °C). The solution was cooled to
room temperature. Subsequently, NaBH4 (Cu/NaBH4 =
1:4 mol mol-1) in water was added to the above solution
with stirring at room temperature for 1 h to get Cu in
metallic state. The mixture was filtered and washed
until no chloride ions were detected (confirmed by
AgNOs test). After all, the sample was dried in an oven at
100 °C for 10 h. The prepared catalysts were designated
as 2wt% Cu / K-OMS-2 and 5wt% Cu / K-OMS-2.

Material Characterization
All the materials were systematically characterized by
several physico-chemical characterization techniques

such as X-ray diffraction (XRD), N2 sorption,
Transmission Electron Microscopy (TEM) and
Inductively Coupled Plasma-Optical Emission

Spectrometry (ICP-OES).

Aq. NaBH,
(Cu/NaBH,= 1:4 mol mol-)

3h,80°C

e

Aqueous solution of CuCl,

+2
Cu /K-OMS-2

— W cu®/K-OMs-2
1) Filtered & washed
2) Drying at 100 °C,10 h

Scheme 1. Preparation of Cu / K-OMS-2 catalyst by ion-exchange method.
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RESULTS AND DISCUSSION
Structural characteristics of the materials

X-ray diffraction (XRD)

The XRD patterns of K-OMS-2 and as synthesized K-
OMS-2 supported Cu catalysts are depicted in Figure 1.
The XRD peaks of Cu catalysts are in good agreement
with the reported data (JCPDS card 29-1020) of
cryptomelane K-OMS-2 material (Chen et al, 2001; Amin
et al, 2000; Suib et al, 2000). This result signifies that
cryptomelane structure of K-OMS-2 remained intact
even after Cu exchanged. Importantly, the XRD peaks
intensity of Cu catalysts enhances with the increased in
the Cu content, demonstrating that the Cu metal
assisting the crystallization. No additional peaks were
detected pertaining to the metallic Cu or Cu oxides

(Cu0O/Cuz20), indicating that Cu nanoparticles are highly
dispersed on K-OMS-2 support.

Nz physisorption

N2 adsorption-desorption isotherm of as synthesized K-
OMS-2 and Cu catalysts are given in Figure 2. All the
samples showed a characteristic type II sorption, which
can be attributed to the microporous nature of the
samples (Nagpure et al.,, 2016). The Brunauer-Emmett-
Teller (BET) surface area values for samples are given in
Table 1. The BET surface area for K-OMS-2, 2wt% Cu /
K-OMS-2 and 5wt% Cu / K-OMS-2 was found to be 96,
78 and 65 m?/g, respectively.

This result shows decreased in BET surface area of
samples with increased in Cu content of the catalyst.
This may be due to the blockage of pores by the Cu
particles in the framework.

Table 1. Chemical composition and structural characteristics of materials

Catalyst BET surface area Total pore volume [l | Cu content P! (wt%) | Average Cu particle
(m?/g) (cm3/g) size [ (nm)
K-OMS-2 96 0.13 -- --
2 wt% Cu / K-OMS-2 78 0.11 1.9 2.2
5 wt% Cu / K-OMS-2 65 0.09 4.7 33
[al Total pore volume at P/Po = 0.899. [’ Estimated by ICP-OES. [l Measured by TEM.
1000
S —— K-OMS-2 )
s_ 8 | Swcuikonss | 5 800- T~ koms-2
g & peulkomsz - 8 —9— 2wt% Cu / K-OMS-2
5 T S = ° ’ —o— 5wt% Cu / K-OMS-2
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Figure 1 Figure 2

Figure 1. XRD patterns of K-OMS-2 and Cu catalysts.

Figure 2. N2 adsorption-desorption isotherm of K-OMS-2 and Cu catalysts.
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Figure 3. TEM images of K-OMS-2 (a and b), TEM images and the Cu nanoparticles size distribution for 2wt% Cu / K-

OMS-2 (c and d) and for 5wt% Cu / K-OMS-2 (e and f).

Transmission electron microscopy (TEM)

TEM images of K-OMS-2 material and K-OMS-2
supported Cu catalysts are given in Figure 3. The TEM
micrograph of K-OMS-2 is consist of well-defined lattice
planes, confirming the good crystallinity of K-OMS-2
material (Figure 3a, b). The lattice fringes spacing of
0.47 and 0.69 nm in K-OMS-2 material are the
characteristic of (200) and (110) crystal planes,
respectively, which are related to the planes of the
cryptomelane structure (Suib et al, 1997; Chen et al,
2001; Amin et al, 2000; Suib et al,, 2000). It can be seen
that the Cu nanoparticles are homogeneously
distributed throughout the K-OMS-2 support. The
average particle size of Cu nanoparticles in 2wt% Cu /
K-OMS-2 and 5wt% Cu / K-OMS-2 catalyst was found to
be 2.2 and 3.3 nm, respectively (Figure 3c, d, e, f).
Therefore, it can be concluded that the K-OMS-2 support
play a vital role for the stabilization of Cu nanoparticles,
hence leading to smaller Cu particles.
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CONCLUSIONS

Octahedral Molecular Sieve (K-OMS-2) material was
synthesized by redox method and was used for
preparation of well dispersed Cu metal nanoparticles
catalysts by ion-exchange method. All the materials
were studied by  various physico-chemical
characterizations techniques such as XRD, N2 sorption,
ICP-OES and TEM. Highly efficient Cu nanoparticles
catalysts would be promising heterogeneous catalyst.
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ABSTRACT

The present investigation was undertaken the study of soil fertility status
under rice cropping in different villages of Gadchiroli Tehsil of Gadchiroli
District (M.S). Ten villages are taken under the study. These villages are
Gadchiroli, Gogaon, Amirza, Ambeshiwani, Dongarrgaon (Tukum),
Lanzeda, Navegaon, Porla, Potegaon, Yewali. The soil samples were taken
from 0-15 cm with the auger before and after the rice cultivation during
the year 2014-15 and 2015-16. The pH values of soils in all the villages
slightly acidic in nature varied from 5.99 to 6.11. The mean values of EC
were found a range varying from 0.05 to 0.13ds/m. with the safe limit.
Organic carbon was found in low range. The fertility status of soil could be
evaluated using nutrient index method and fertility indicator. Evaluated
nutrient index of soil using organic carbon, the soil samples showed low
level.

Keywords: soil fertility, rice crop, Gadchiroli tehsil, Maharashtra.

INTRODUCTION

Soil, the source of life, is the most vital and valuable natural resource
which is not renewable quickly. Soil fertility is a dynamic natural property
that can change through the impact of natural and human derived factors
(Kavitha et al., 2015). Having detailed knowledge about soil fertility is a
prerequisite for assessing the long-term impact of new intensive rice
production technologies on paddy soils (Dobermann et al, 1997). An
assessment of the soil fertility status by using a soil index could provide
key information to improve strategies and effective techniques for the
future to achieve sustainable agriculture. Soil Fertility Index (SFI) values
can be used to develop fertility maps and make recommendations based
on soil spatial variability in fertility management. The analysis, which
allows the identification of the main limiting factors for agricultural
production, and enables decision makers to enhance high quality crop
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management, can increase land productivity (Rabia,
2012).

Soil fertility is defined as ‘a measure by its capacity to
support population of plants and animals above ground,
flora and fauna below ground’. In other words, soil
fertility is ‘the state of a soil with respect to its ability to
supply elements essential nutrients for plant growth
without toxicity effect. Concentrations of any element’.
This definition has not been true for all soils and as a
result, the productivity of such soils is impaired.
Productivity therefore is a characteristic of a soil to
adequately support plants growing on it. (Abdullahi,
(1997).

In India, low fertility of soils is the major constraint to
achieving high productivity goals (SLUSI, 2010). In many
parts of the country, soil fertility fluctuates throughout
the growing season each year due to alteration in the
quantity and availability of mineral nutrients through
the addition of fertilizers, manure, compost, mulch, and
lime in addition to leaching (Denis et al. 2017).

The fertility status of soils can be evaluated using
nutrient index methods and fertility indicators.
(RaviKumar and Somashekar, 2013), evaluated the
nutrient index of soils using organic carbon, available P
and available K concentrations as a measure of soil
fertility in Varahi River basin, India. Similarly, fertility
status of soils of several micro watersheds in Karnataka
has been mapped and the nutrient status of these areas
is well documented (Vishwanath, 2008; Pulakeshi et al.,
2012; Vidyavathi, 2012). However, the fertility status of
soils of Gadchiroli area yet not studied. Hence, we have
chosen Soil fertility status under rice based cropping
systems in Gadchiroli Tehsil, Maharashtra.

MATERIAL AND METHODS

The study was carried out in 10 villages namely
Gadchiroli, Gogaon, Amirza, Ambeshiwani, Dongarrgaon
(Tukum), Lanzeda, Navegaon, Porla, Potegaon, Yewali.
The soil samples were taken from 0-15 cm depth with
the help of auger of 20 sites were randomly selected in
each form; soil sampling was done in a zigzag pattern
within each field and mixed thoroughly following a
standard procedure for soil sampling and sample
preparation (Andreas and Berndt, 2005). All the
collected samples were air dried in shade, crushed
gently with pestle and mortar, and then sieved through
2.0 mm sieve to obtain a uniform soil sample. The
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samples were analyzed for physicochemical properties
by using standard methods of analysis for soil pH,
electrical conductivity (EC) and soil organic carbon (OC).

RESULTS AND DISCUSSION

Soil pH

The measure of soil pH is an important parameter which
helps in identification of chemical nature of the soil
(Shalini et al., 2003), as it measures hydrogen ion
concentration in the soil to indicate its acidic and
alkaline nature of the soil. It follows from 0 to 7 are
diminishing acidic, 7 to 14 increasing alkaline and 7 is
neutral.

In the ten samples of Gadchiroli Tehsil, the variation of
pH in June 2015 is from 6.00 to 6.11. The variation of pH
in Dec. 2015 is from 6.00 to 6.08. The variation of pH in
June 2016 is from 6.03 to 6.11. The variation of pH in
Dec 2016 is from 5.99 to 6.11 were found.

Electrical Conductivity (EC)

The electrical conductivity (EC) is the measure of the
soluble salts present in the soil and is affected by
cropping sequence, irrigation, land use and application
of fertilizers, manure, and compost (Singh et al., 2016).
High value of electrical conductivity represents higher
degree of salinity. Excessive amount of dissolved salts in
soil solutions causes hindrance in normal nutrient
uptake process by either imbalance of ions uptake,
antagonistic effect between nutrients or excessive
osmotic potentials of soil solution or a combination of
the three effects (Rahman et al.,, 2010).

In the ten samples of Gadchiroli Tehsil, the variation of
EC in June 2015 is from 0.05 to 0.13. The variation of EC
in Dec. 2015 is from 0.07 to 0.12. The variation of EC in
June 2016 is from 0.06 to 0.11. The variation of EC in
Dec 2016 is from 0.08 to 0.12 were found.

Organic Carbon (0C)

Organic carbon has a vital role in agricultural soils It
supplies plant nutrients, improves oil structure, improve
water infiltration and retention, feeds soil micro flora
and fauna, and enhance the retention and cycling of
applied fertilizer (Johnston, 2007).

In the ten samples of Gadchiroli Tehsil, the variation of

Organic carbon in June 2015 is from 0.28% to 0.53%.
The variation of Organic Carbon in Dec. 2015 is from
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0.23% to 0.45%. The variation of Organic carbon in June
2016 is from 0.26% to 0.53%. The variation of Organic

carbon in Dec. 2016 is from 0.29% to 0.48%. In the

Table 1: Method were used for analyzed soil parameter

Gadchiroli Tehsil, all the ten samples were in low range,
as shown in Table No. 6.

Sr.No. | Parameters Method References

1. Organic carbon Combustion Walkley and Black, (1934)
2. pH Water extract (1:2.5) Rhoades and Oster (1986)
3. Electrical Conductivity Water extract (1:2.5) Rhoades and Oster (1986)

Table 2: Soil samples collected from cultivator around of Gadchiroli Tehsil

Sr.No. | Name of village Survey No. Samples Code

1 Gadchiroli 237/3 Gd-1

2 Gogaon 441 [3079] Gd-2

3 Amirza 354 [39] Gd-3

4 Ambeshivani 136 [78] Gd-4

5 Dongargaon (Tukum) 40 [23] Gd-5

6 Lanzeda 196/ A/1[3141] Gd-6

7 Navegaon 158 [102] Gd-7

8 Porla 296 [299] Gd-8

9 Potegaon 30 [35] Gd-9

10 Yewali 424 [419] Gd-10

Table 3: Showing the result of pH of paddy soil of Gadchiroli Tehsil
Sr. Sample pH Mean
No. Code (June-2015) (Dec-2015) (June-2016) (Dec-2016)

1 Gd-1 6.08 6.01 6.07 6.05 6.05

2 Gd-2 6.07 6.06 6.06 6.07 6.06

3 Gd-3 6.11 6.05 6.08 6.07 6.07

4 Gd-4 6.01 6.00 6.08 6.09 6.04

5 Gd-5 6.00 6.01 6.07 6.06 6.03

6 Gd-6 6.10 6.08 6.03 6.01 6.05

7 Gd-7 6.08 6.02 6.05 6.02 6.04

8 Gd-8 6.09 6.05 6.07 6.07 6.07

9 Gd-9 6.02 6.00 6.07 6.05 6.03

10 Gd-10 6.03 6.01 6.11 5.99 6.04

Table 4: Showing the result of EC of paddy soil of Gadchiroli Tehsil

Sr. Sample EC Mean |
No Code (June-2015) (Dec-2015) (June-2016) (Dec-2016)
1 Gd-1 0.05 0.8 0.06 0.09 0.07
2 Gd-2 0.08 0.07 0.07 0.09 0.07
3 Gd-3 0.08 0.09 0.08 0.07 0.08
4 Gd-4 0.09 0.10 0.11 0.09 0.09
5 Gd-5 0.12 0.10 0.11 0.08 0.10
6 Gd-6 0.10 0.12 0.11 0.12 0.11
7 Gd-7 0.12 0.11 0.11 0.12 0.11
8 Gd-8 0.08 0.08 0.06 0.07 0.07
9 Gd-9 0.07 0.08 0.09 0.10 0.08
10 Gd-10 0.13 0.12 0.11 0.11 0.11
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Table 5: Showing the result of organic carbon of paddy soil of Gadchiroli Tehsil

Sr. Sample 0C (%) Mean
No. Code (June-2015) (Dec-2015) (June-2016) (Dec-2016)
1 Gd-1 0.28 0.23 0.26 0.29 0.26
2 Gd-2 0.43 0.41 0.46 0.43 0.43
3 Gd-3 0.47 0.41 0.49 0.43 0.45
4 Gd-4 0.43 0.40 0.45 0.39 0.41
5 Gd-5 0.32 0.27 0.33 0.27 0.29
6 Gd-6 0.53 0.45 0.53 0.48 0.49
7 Gd-7 0.35 0.33 0.36 0.33 0.33
8 Gd-8 0.43 0.41 0.45 0.39 0.42
9 Gd-9 0.42 0.38 0.37 0.38 0.38
10 Gd-10 0.37 0.35 0.36 0.36 0.36
Table 6: Tabulated formats of range of soil organic carbon
Range of OC Name of Samples No. of Samples
Low Range (< 0.50 %) Gd-1, Gd-2, Gd-3, Gd-4, Gd-5, Gd-6, Gd-7, Gd-8, Gd-9, Gd-10 10
Middle Range (0.50 to 0.75%) Nil Nil
High Range (> 0.75 %) Nil Nil

Nutrient

No .of samples in low range X 1 + No of samples in medium range X 2 +No. of samples in high range X 3

Index =

Total number of samples

10X1+0X2+0X3

Nutrient Index =

10

Nutrient Index = 1.00

Table 7. Nutrient index with range and remarks

Nutrient Range Remarks (0C)
Index
I Below 1.67 Low
11 1.67-2.33 Medium
I Above 2.33 High
Nutrient index:

In order to compare the level of fertility of one area with
those of another it is necessary to obtain a single value
for each nutrient. Here the nutrient index introduced by
Parker et al,, (1951) is useful. The percentage of samples
in each of the three classes, low medium and high is
multiplied by 1, 2 and 3 respectively and divided by total
number of samples to give the index.
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CONCLUSION

The physico-chemical properties of soil were analyzed
for 10 villages of Gadchiroli tehsil of Gadchiroli district.
The parameter such as pH, Electrical Conductivity and
Soil Organic Carbon were undertaken for study. The pH
values of soils in all the villages slightly acidic in nature.
The values of EC with the safe limit. Organic carbon was
found that the samples in low range, the fertility status
of soil could be evaluated using nutrient index method,
the soil samples showed low level.
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ABSTRACT

Environment is deteriorating day by day due to industrial pollution, toxic
chemicals leads to the accumulation of heavy metals contamination in the
waste water. In view of their toxicity, non-biodegradability and persistent
nature their removal becomes an absolute necessity. Hexavalent
chromium metal is one of the carcinogenic pollutant in the environment
and is frequently present in wastewater from various industrial units. The
present research article reports the characterization and use of chitosan-
coated activated carbon derived from the bark of Pongamia pinnata
(CCPPAC) as a potential adsorbent after for removal of hexavalent
chromium from aqueous solution. SEM analysis proved the mesoporous
nature of the material under investigation. The batch experiment was
carried out to study the effect of significant process parameters such as
pH, contact time, adsorbent doses and initial Cr(VI) concentration. The
maximum adsorption efficacy for Cr(VI) removal by CCPPAC was found at
pH 4.5, 5 gm/lit of adsorbent dose and 140 min contact time. Under
optimum condition, 96% Cr(VI) was removed from aqueous solution. This
investigation verifies that CCPPAC, a mesoporous material can be
successfully used as an excellent sorbent material for removal of
hexavalent chromium from contaminated water and thus can be applied
in wastewater treatment.

Keywords: Adsorption, Bio-sorbent, Chitosan, Hexavalent chromium,
Pongamia pinnata bark.

INTRODUCTION

The pollution of water emerged as one of the most significant
environmental problems of recent times. Pollution of water has its origin
mainly in urbanization, industrialization and increase in human
population observed during the past one and half century. Several

industries like sugar factories, dairies, paper and pulp, tanneries, metal
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plating, fertilizer industries etc. releases substantial
quantities of toxic heavy metal in water. The removal of
heavy metal contaminants from aqueous solutions is
one of the most important environmental concerns
because metals are biorefractory and are toxic to many
life forms (KaYrabulut et al. 2014). Metals, which are
significantly toxic to human beings and ecological
environments, include chromium, copper, lead, mercury,
cadmium, nickel, iron etc. (Bowen, 1979).

Chromium(VI) is one of the most toxic and carcinogenic
form for bacteria, plants and animals. Chromium and its
compound are widely used in the chromplating, leather
tanning, metal processing, wood preservatives etc. (Fiol
et al, (2000), Gupta, et al, (2003) The maximum
concentration limit for chromium discharge into inland
surface water is 0.1mg/l and it should not exceed to
0.05mg/1 in potable water. Several technologies have
been developed to remove carcinogenic chromium(VI)
from water and waste water. The most common
methods include chemical precipitation, ion exchange,
ultra-filtration, solvent extraction, sedimentation,
reverse osmosis, dialysis and adsorption etc. (Hunge et
al. (2014). However, these conventional methods have
certain major disadvantages such as incomplete removal
and high operating cost. Amongst all of these, adsorption
onto commercial activated carbon is well-established
and effective technique. However, it is highly expensive
since most of the activated carbon materials are
obtained from non-renewable sources like coal, lignite,
peat etc. It is a growing need to derive the activated
carbon from cheaper and locally available waste
materials. Several research workers used different low-
cost adsorbents from agriculture waste such as coconut
coir pith, sawdust, rice husk, cotton seed hulls,
sugarcane bagasse, peanut hull etc. for the removal of
Cr(VD)
investigation, studies were carried out for the removal
of Cr(VI) from aqueous solution using activated carbon
derived from bark Pongamia pinnata belong to
Rhamnaceae family which is an extremely drought

from contaminated water. The present

hardy and native fruit of India. It is useful as food,
fodder, nutrient and medicine. Pongamia pinnata having
tremendous medicinal properties, attributed by adverse
group of secondary metabolites such as alkaloids,
flavonoids, terpenoids, saponin, pectin, triterpenoic
acids and lipids. It is extensively used in Ayurveda,
Unani and Haemeopathic medicine. Chitosan{2-
acetamido-2-deoxy-B-D-glucose-(N-acetylglucosamine)}
is a deacetylated polymer of chitin and is usually
prepared by its deacetylation with strong alkaline
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solution. It has excellent physicochemical properties. It
is environmental friendly and bioactive material which
is slightly soluble at low pH. It is soft and has tendency
to form a gel in aqueous solution (Govindarajan et al
(2011), Nomanbhay, et al. (2005). The composite
sorbent was characterized by FTIR and Scanning
Electron Microscopy (SEM) studies. Batch isothermal
equilibrium method was conducted at 303K to evaluate
the efficiency of newly synthesized bio-sorbent for
of Cr(VI) from the aqueous
Experiments were carried out to study the effect of pH,
adsorbent dosage, contact time and initial Cr(VI)
concentration. The newly synthesized composite has
been proved to be very good adsorbent which can be
successfully used for removal of carcinogenic hexavalent
chromium from aqueous solution.

removal solution.

METHODS AND MATERIALS:

Chemicals

All the chemicals used in the investigation were of either
analytical or chemically pure grade and procured from
Merck (Mumbai, India).

Preparation of Activated Carbon from the bark of
Pongamia pinnata (PPAC)

The bark of Pongamia pinnata tree was collected from
the local area. The bark was cut into small pieces,
washed with tap water to remove the sand particles and
then treated with formaldehyde to avoid release of any
colour of bark into aqueous solution. Then, it was
washed several times with deionized water and sun
dried for 6 days. After drying, the bark was subjected to
pyrolysis process for carbonization using Muffle Furness
at 800-9000C for 7 to 8 hrs so that volatile constituents
were removed and residue was converted into a char.
The char was then subjected to microwave activation in
microwave oven at 360 W for 30 min (Hunge SS et al
(2014) The resulting activated carbon particles were
ground and sieved in 120-200 mm size. This activated
carbon was then washed with double distilled water and
dried at 105¢C for 3 hrs and stored in airtight bottle.

Preparation of Chitosan Gel

Chitosan was procured from Otto Chemical, Mumbai
(India). 30 g of chitosan was added into 1000 ml of 10%
oxalic acid with constant stirring. The mixture was
warmed at 40 - 45°C for proper mixing. The chitosan-
oxalic acid mixture was formed as a whitish viscous gel.
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Surface coating of PPAC with Chitosan Gel

500 ml of Chitosan gel was double diluted with distilled
water and warmed to 40 -45°C. 300 g of PPAC was
slowly added into diluted chitosan gel and shake
mechanically using rotary shaker for 24 hr. The chitosan
coated PPC(CCPPAC) was then washed with deionized
water and dried. The process was repeated 3 times to
form thick coating of chitosan on the PPAC surface. The
coated chitosan was 30 to 35% by weight. Oxalic acid
was quantitatively neutralized (Caiesoughlin et al
(1990)by 0.5% sodium Hydroxide solution. The solid
CCPPAC was filtered, washed with deionized water,
dried and stored in air tight container.

Characterization of CCPPAC
Characterization of CCPPAC was done by FTIR (Fig.1)
and SEM (Fig.2)

Adsorption Studies

Working standards were prepared by progressive
dilution of stock solution of Cr(VI). Removal of Cr(VI)
using CCPPAC was carried out by batch equilibrium
method. The influence of various parameters such as
effect of pH, contact time, adsorbent dosage and initial
Cr(VI) concentration were studied, taking 25 mg/l of

initial Cr(VI) concentration and 5 g/l of adsorbent dose.
The effect of adsorbent doses was studied by varying
them from 0.5-10g/l. The effect of initial
Cr(VD)concentration was studied by changing
concentration from 10-100mg/1 with adsorbent dose of
5g/l at 30°C. The residual concentrations
measured using atomic absorption spectrophotometer.

were

RESULTS AND DISCUSSION

Characterization of CCPPAC

FTIR spectrum of CCPPAC is shown in Fig.1. The band at
3445.27cm? indicates presence of the free hydroxyl
group stretching of chitosan molecules. The band at
2662.41cm? is due to the C-H bond stretching of
aldehyde (C-H=0 Group). The shifting of band from its
standard value (2889.21.cm-1) due to the involvement of
chitosan in composite formation. The absorption at
1633.30cm ! is due to the C=0 stretching mode of the
amido (CONH) group of chitosan. The two characteristic
bands appeared at 1005.85cm! and 911.73cm?
(skeletal vibration involved in C-O-C stretching) prove
the presence of saccharide structure (Peniche et al
(1969). The peaks at 532.07cm! and 464.47cm!
corresponds to N-H bending.
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Fig.2 SEM image of Chitosan Coated Pongamia pinnata Activated Carbon (CCPPAC)
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Fig.2 represents SEM micrographs of CCPPAC. SEM
image has been obtained using an accelerating voltage of
20kV at X1500, magnification. High magnification SEM
micrographs clearly reveal that the wide varieties of
surface of CCPPAC

pores are present on the
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accompanied with fibrous structure. It can also be
noticed that there are holes and cave type openings on
the surface of the adsorbent, which would have created
more surface area available for adsorption. The size of
holes and caves was found to be in the range 1- 10um.
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Effect of pH

The effect of pH on the adsorption of Cr(VI) by CCPPAC
was studied at pH 1 to 8. From fig.3 it is clear that the
removal of Cr(VI) increases with an increase in pH from
1.0 to 5.0 and it is optimum at 4.5. The percent of
adsorption increases from 60 to 96 as pH was increased
from 1 to 5. The percentage of adsorption decreases
steadily to 83% when pH increased above 5.0 and it was
further decreased to 70% as pH was raised to 8.

Effect of Contact Time

Adsorption experiments were conducted as a function of
contact time and results have shown in Fig.4. It can be
observed that Cr(VI) removal ability of CCPPAC
increased with contact time before
equilibrium was reached. Other parameters such as dose
of CCZMAC, pH of solution and initial concentration
were kept optimum. It can be seen from fig.4 that Cr(VI)
removal efficiency increased from 25 to 96% when
contact time was increased from 10 to 160 min.
Optimum contact time for CCPPAC was found to be 140
min. Cr(VI) removal efficiency remained nearly constant
after 130 min i.e. equilibrium time.

increase in

Effect of Adsorbent Dosage

Fig.5 shows the effect of dosage on the removal of Cr(VI)
which was studied by varying the amount of CCPPAC
from 0.5 to 10g/1 while keeping other parameters (pH,
contact time and initial concentration) constant. It is
clear from the figure that percentage removal of Cr(VI)
increased with the increase in CCPPAC doses and it was
found to be maximum i.e. 95% at the dose of 5g/1. This is
due to availability of more surface area. It indicates that
by increasing the CCPPAC dosages, the adsorption
efficiency for Cr(VI) removal increases. After 5g/1 dose
of CCPPAC, the adsorption efficiency remain constant
because the maximum adsorption set in and amount of
Cr(VI) present in the solution bounded to adsorbent
remains nearly constant after this dose.

Effect of initial metal ion concentration

The effect of initial metal ion concentration on the
percentage removal of hexavalent chromium by CCPPAC
has shown in fig.6. It can be seen that the percent
removal of Cr(VI) decreases with the increase in initial
Cr(VI) concentration. In this study, the experiment was
performed to study the initial concentration effect in the
range 10-100mg/1 .The adsorbent dose was maintained
5g/1. The result shows the decrease in removal from 96
to 49%. This can be justified by the fact that adsorbent
have limited number of active sites which are saturated
beyond certain concentration of adsorbate.

www.ijlsci.in
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CONCLUSION

e The activated carbon derived from the bark of
Pongamia pinnata tree and surface was successfully
coated with chitosan and characterized employing
FTIR and SEM studies.

e The newly developed CCPPAC high porous structure
and excellent surface area.

e CCPPAC was most effective for Cr(VI) removal. At pH
4.5, 96% of Cr (VI) was removed from aqueous
solution. Adsorption was found to pH dependent.
Above pH 5.0, decline in Cr(VI) removal was noticed.

e The increase in percent removal capacity for Cr(VI)
was observed with increase of adsorbent dose and
contact time. Maximum removal is 95% for 5.0 g/l
dose and 130 min. of contact time.

e The Chitosn coated activated carbon under present
investigation can be successfully employed for Cr(VI)
abatement from contaminated water and thus can be
used for water/ wastewater treatment.
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ABSTRACT

Presence of electron donor and electron acceptor group changes the
relative strength of intermolecular interaction present in the liquids.
Phytochemicals are naturally occurring in the medicinal plants, leaves,
vegetables and roots that have defense mechanism and protect from
various diseases. Extraction of brayophallum leaves in water was carried
out using soxhelt extractor and its ultrasonic velocity, density and
viscosity were measured at different temperatures. The data obtained
from ultrasonic propagation parameters such as ultrasonic velocity,
adiabatic compressibility, acoustic impedance, free length and their
variation with temperature is useful in understanding the nature of
molecular interaction in terms of physical parameters.

Keywords: ultrasonic, adiabatic compressibility, molecular interaction,
extraction, brayophallum

INTRODUCTION

The ultrasonic study of liquid is most important in understanding the
nature and strength of molecular interactions. The biological activity of
drug molecules and the activation energy of the metabolic process
basically depend on the type and strength of the intermolecular
interactions. From the literature, the nature and degree of molecular
interactions in different solutions depend upon the nature of solvent, the
structure of solute molecule and extent of solutes taking place in the
solution (Vasantharani et al. (2009), Kaur and Juglan (2015), Kolhe and
Bhosale (2017), Dhote and Bedare (2017). Medicinal plants besides
therapeutic agents are also a big source of information for a wide variety
of chemical constituents which could be developed as drugs with precise
selectivity. The most important of these bioactive constituents of plants
are alkaloids, tannins, flavonoids and phenolic compounds (Doss, 2009).
Medicinal plants contain some organic compounds which provide definite
physiological action on the human body and the bioactive substances
include tannins, alkaloids, carbohydrates, terpenoids, steroids and
flavonoids Edoga et al. (2005), Mann (1978).
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In the present study we were extracted Bryophyllum
leaves using soxhelt extractor in the solvents water. The
ultrasonic velocity, density and viscosity of waterextract
is measured at different temperatures. From experimen-
tal data acoustic parameters were calculated and effect
of temperatures on molecular interaction of water
extract of brayophallum leaves was predicted.

METHODS AND MATERIALS:

The leaves of Brayophyllum leaves were collected. The
powdered plant samples were extracted successively
with water using Soxhlet apparatus at 55-85 °C for 8-10
hour in order to extract the polar and non-polar
compounds. For each solvent extraction, the powdered
pack material was air dried and then used.

The ultrasonic velocity (U) in liquid mixtures which
prepared by taking purified AR grade samples, have
been measured using an ultrasonic interferometer
(Mittal type, Model F-81) working at 2MHz frequency
and at temperature 303K. The accuracy of sound
velocity was #0.1 ms-1. An electronically digital
operated constant temperature water bath has been
used to circulate water through the double walled
measuring cell made up of steel containing the experi-
mental solution at the desire temperature. The density
of pure liquids and liquid mixtures was determined
using pycknometer by relative measurement method
with an accuracy of +0.1Kgm-3.

RESULTS AND DISCUSSION

Using the experimental data of ultrasonic velocity (U),
density (p), viscosity (1), various acoustical parameters
such as adiabatic compressibility (a), intermolecular
free length (Lf), Acoustic impedance (Z) at different
temperatures were calculated by the following equation

Ba=(U2p)-1 e (1)
Lf=KBa % v (2)
Z=Up e (3)
1=4/3nBa e (4)

The decrease in ultrasonic velocity and density with
increase in temperature shows decreasing cohesive
forces. When temperature increases it has two opposite
effects namely increase in molecular interaction and
destruction of structure formed previously. When the
thermal energy is more than the interaction energy, it
causes the destruction of previously formed structure
Godhani et al. (2012). Thus, the increase in temperature
favors the increase in kinetic energy and volume
expansion and hence, results in the decrease in density
and ultrasonic velocity. It shows that with increasing
temperature less interaction between the constituent of
Brayophyllum leaves in water solvent.

Adiabatic compressibility is a measure of intermolecular
association or dissociation or repulsion. The adiabatic
compressibility should beindependent of temperature
and pressure for unassociated and weakly associated
molecules and determines the orientation of the solvent
molecules around the liquid molecules (Singh et al,
1991). The structural arrangement of the molecule
affects the adiabatic in the present investigation it
shows that with increase in temperature adiabatic
compressibility increases indicating that there is a weak
interaction between content of Brayophyllum leaves in
water. The free length is the distance between the
surfaces of the neighboring molecules.

Generally, when the ultrasonic velocity increases,the
value of the free length decreases and vice versa. The
increase in intermolecular free length indicates the
weak interaction between the solute and solvent
molecules with increasing temperature.

Table 1:Acoustic parameters of extract of Brayophyallum leaves at different temperatures

Temperatu | Ultrasonic | Density | viscosity Adiabatic Intermolecula | Acoustic Relaxati
reK velocity (Kg/m3) 1x10-3 compressibili r freelength | Impedance | on Time
(m/s) (NSm?2) |ty Zx104 Txx1011
px10-10
301.15 1785.50 1057.4 0.9868 3.068 0.0110 185.626 4.288
303.15 1715.50 1053.1 0.9373 3.225 0.0112 180.720 4.0303
308.15 1695.45 1049.8 0.8608 3.313 0.0114 177.983 3.464
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Acoustic impedance decreases with increasing
temperatures indicates weak interaction in the solution.
As temperature increases, excitation energy increases
and hence relaxation time decreases.

CONCLUSION

With increasing temperature ultrasonic velocity of
extract of brayophallum leaves decreases while
adiabatic compressibility, free lengthincreases while
acoustic impedance and relaxation time decreases
which shows weak molecular interaction in the solution.
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ABSTRACT

A Simple and Economic Synthesis of 5-((benzylidene amino)methyl)-4-
(substituted  phenyl)-6-methyl, 3,4-dihydropyrimidin-2(1H)-ones by
using 5-(aminomethyl)-4-(substituted phenyl)- 6-methyl- 3,4-
dihydropyrimidin -2(1H)-ones and benzaldehyde in presence of ethanol.
When banzaldehyde is react with primary amine i.e. 5-(aminomethyl)-4-
(substituted phenyl)- 6-methyl- 3,4-dihydropyrimidin-2(1H)-ones in
presence of alcoholic medium it gives formation of corresponding Schiff
bases. The newly synthesized compounds were well characterized by IR,
1H NMR and mass spectral studies.

Keywords: Benzaldehyde, Ethanol, Schiff
(substituted phenyl)- 6-methyl- 3,4-dihydropyrimidin-2(1H)-ones etc.

bases, 5-(aminomethyl)-4-

INTRODUCTION

Over the last two decades there has been rapid progress in synthetic
organic chemistry associated with the search for new organic compounds
derivatives with desirable properties. Such compounds are widely used
in the pharmacetutical industry (Kekare et al,, 2014) The four-membered
cyclic amides commonly known as 2-azetidinones or -lactams occupy a
prominent place in the realm of organic and medicinal chemistry since the
structure elucidation of penicillin showed the presence of B -lactam ring
in it and the antibacterial activity of Penicillin was attributed to the
presence of B -lactam ring. The early investigations in organic chemistry
were focused on broadening the spectrum of antibacterial activity. These
studies led to development of several methodologies for
construction of the B -lactam ring and discovery of several 3 -lactam
antibiotics, such as monobactams, cephalosporins, carbapenams, trinems
etc. (Singh, 2013). B-lactam antibiotics, since their introduction continue
to be chemotherapeutics of incomparable effectiveness, conjugating a
broad spectrumof activity with low toxicity (Wright et al 1999). It
possess pharmacological activities such as anti-viral (Preethi et al,
2013)antihyperlipidemic (Piste et al., 2014) human leukocyte elastase by

novel
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Feledziak et al , 2009 antidepressant by Shah et al, 2012,

anti-parkinsonian (Elumalai et al, 2013) anti-tumor
(Bricker et al., 1992) tubercular (Rao et al, 2012)
enzyme inhibitory (Parmar et al, 2012) and

antithrombotic (Kumar, 2011).

Hugo Schiff was the first scientist who described Schiff
bases in 1864 (Schiff, 1864) The prepara tion of Schiff
bases involves a variety of conditions and is brought
about by mixing carbonyl compounds and amines in
various proportions and employing a range of solvents.
The formation of Schiff bases is generally favored by
making use of dehydrating agents. A great care should
be taken for the purification of Schiff bases as they are
degradable. The acid/base catalysis or heating is
employed for the synthesis of Schiff bases as their
reactions are mostly reversible (Anis et al.,, 2013).

The common structural feature of these compounds is
the azomethine group with a general formula RHC=N-Rj,
where R and R1 are alkyl, aryl, cyclo alkyl or heterocyclic
groups which may be variously substituted. These
compounds are also known as anils, imines or
azomethine (Ashraf et al, 2011) The nitrogen atom of
azomethine may be involved in the formation of a
hydrogen bond with the active
constituents and interferes in normal cell processes.
Schiff bases from an important class of the most widely
used organic compounds and have a wide variety of
applications including analytical,
biological and inorganic chemistry (Kajal et al., 2013).

centers of cell

in many fields
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Schiff bases have been utilized as synthons in the
preparation of a number of industrial and biologically
active compounds like formazans, 4-thiazolidinies,
benzoxazines, 2-azetidinone and so fourth via ring
closure, cycloaddition and replacement reactions
(Jarrahpour et al, 2007). Schiff bases have received
more attention mainly because of their wide biological
activities including anti-tumor (Pattanail et al., 2011)
antibacterial (Wadher et al,, 2009) fungicidal (Kumar et
al, 2010) anti-inflammatory (Sachdeva et al, 2014)
antiviral (Kumar et al.,, 2010) herbicidal (Nicolae et al.,
2013) antipyretic (Kabeer et al, 2001) and
anticonvulsant (Sen et al.,, , 2013). Schiff bases and their
B -lactam derivatives of

cyclization to  produce

biological significance (Kduraetal, 2011).

RESULTS AND DISCUSSION

In this communication, the equimolar quantity of 5-
(aminomethyl)-4-(substituted phenyl), 6-methyl,3,4-
dihydropyrimidin-2(1H)-one (1a-1j) (0.01mol) and
benzaldehyde (2) (0.01mol), were taken in Round
bottom flask with 5-10ml ethanol as a solvent and the
reaction mixture was subjected to reflux for few hours.
The product, obtained was poured over crushed ice.
The solid separated out was filtered, washed with water
and recrystallized from ethanol to afford pure 5-
((benzylidene amino)methyl)-4-(substituted phenyl), 6-
methyl, 3,4-dihydropyrimidin -2(1H)-ones. (3a-3j).
And these results are summarized in Table-I.
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Reaction:
X
| \_R1 o} A
Pz ~ Pz
Ethanol H
+

lﬂ\ [N A

07N
H
1a-1j

Scheme 1:

3a-3]

5-((benzylideneamino)methyl),-4-(substituted phenyl),6-methyl, 3,4-dihydropyrimidin-2(1H)-one

Where R1 = a) -H, b) 4-OCHs , c) 4-NOz , d) 4-Br, e) 4-Cl

OC2Hs.

f) 4-0Cz2Hs , g) 3-Cl, h) 2-Cl, i) 2-F , j) 2-

Table I :Analytical data of synthesized 5-((benzylidene amino)methyl)-4-(substituted phenyl), 6-methyl, 3,4-

dihydropyrimidin-2(1H)-ones.

Sr. Compound R1 Reaction time M.F. M.W. Yield M.Pt (°C)
No. (hrs)

1 3a H 1.5 C19H190N3 305 80% 2400C
2 3b p-OCH3 1 C20H2102N3 335 75% 2320C
3 3c p-NO2 0.50 C19H1803N4 350 82% 2150C
4 3d p-Br 1.20 C19H180N3Br 383.9 | 80% 2390C
5 3e p-Cl 0.50 C19H180N3Cl 339.5 | 85% 2450C
6 3f p-OCzHs 1.45 C21H2302N3 349 90% 2220C
7 3g m-Cl 1.30 C19H180N3Cl 339.5 | 88% 2330C
8 3h o-Cl 1.30 C19H180N3Cl 339.5 | 81% 248°0C
9 3i o-F 1.20 C19H180N3sF 323 76% 2400C
10 3j 0-0Cz2Hs 1 C21H2302N3 349 79% 2420C

Experimental Section: The melting points of all
synthesized compounds were recorded using open
capillaries and are uncorrected. The IR spectra were
recorded on a PERKIN ELMER Spectrophotometer in the
frequency range 4000-400 cm-! in Nujol mull and as KBr
pellets. 1H NMR spectra were recorded on BRUKER
ADVANCE II 400 spectrometer with TMS as internal
standard using DMSO as solvents. All the compounds
are synthesized in R. B. Flask by using water condenser
and refluxed for several times. Purity of the compounds
were checked on pre- coated silica-G plates by TLC.

Chemicals (Reagents) used in the synthesis of 5-
((benzylidene amino)methyl)-4-(substituted phenyl), 6-

60 | MPLS -2018

methyl, 3,4-dihydropyrimidin -2(1H)-ones, were of AR
gread.

General Procedure : In this case, the equimolar
quantity of 5-(aminomethyl)-4-(substituted phenyl), 6-
methyl,3,4-dihydropyrimidin-2(1H)-one (1a-1j)
(0.01mol) and benzaldehyde (2) (0.01mol), were taken
in Round bottom flask with 5-10ml ethanol as a solvent
and the reaction mixture was subjected to reflux for few
hours. The product, obtained was poured over crushed
ice. The solid separated out was filtered, washed with
water and recrystallized from ethanol to afford pure
5-((benzylidene amino)methyl)-4-(substituted phenyl),
6-methyl, 3,4-dihydropyrimidin -2(1H)-ones. (3a-3j).
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Spectroscopic data of Representative
methyl - 3,4-dihydropyrimidin-2(1H)-ones.

5-((benzylidene amino) methyl) - 4-(substituted phenyl) - 6-

1. 5-((benzylidene amino) methyl)-4-(phenyl), 6-methyl, 3,4-dihydropyrimidin-2(1H)-one. (entry-1): m.p 2400C,
IR(KBr) :[cm 1] 3416, 2929, 1678, 1436, 1388,934, 713 ; PMR (DMS0-d6):7.7(1H,s,CH),7.9(4H,m,ArH),6.9

(1H,bs,NH),2.3(3H,s,CHz),10.0(1H,s,NH).

2. 5-((benzylidene amino) methyl)-4-(4-methoxy-phenyl)-6-methyl-3,4-dihydropyrimidin-2(1H)-one.(entry-2): m.p
2320C ,IR(KBr) :[cm 1] 3414, 2929, 1678, 1386, 1029, 752 ; PMR (DMS0-d6) :6.9(1H,s,NH),7.4(4H,m,ArH),6.9
(1H,bs,NH),2.5(3H,s,CH3),7.2(1H,s,CH), MS(m/z,%) 335(M*), 331[M-CsHs(OCH3),Imine ring]*

3. 5-((benzylidene amino) methyl)-4-(4-nitro-phenyl)-6-methyl-3,4-dihydropyrimidin-2(1H)-one. (entry-3): m.p
2159C, IR(KBr):[cm ‘1] 3624, 3227,1663, 1341, 1075, 727 ; PMR (DMSO0-d6) :7.0(1H,bs,NH),7.6(4H,m,ArH),8.7

(1H,bs,NH),2.0(3H,s,CH3),5.3(1H,s,CH).

4. 5-((benzylidene amino) methyl)-4-(4-bromo-phenyl)-6-methyl-3,4-dihydropyrimidin-2(1H)-one. (entry-4): m.p
2399C, IR(KBr): [cm 1] 3487,3118, 1760, 1442,1039, 752 ; PMR (DMSO0-d6) :8.7(1H,bs,NH),8.2(4H,m,ArH),

6.9(1H,bs,NH),2.0(3H,s,CH3),6.9(1H,s,NH).

5. 5-((benzylidene amino) methyl)-4-(4-chloro-phenyl)-6-methyl-3,4-dihydropyrimidin-2(1H)-one. (entry-5): m.p
2450C, IR(KBr):[cm 1] 3435, 3235,1710, 1402, 1087, 706 ; PMR (DMSO0-d6) :7.0(1H,bs,NH),7.6(4H,m,ArH),8.6

(1H,bs,NH),2.1(3H,s,CH3),5.28(1H,s,CH).

6. 5-((benzylidene amino)methyl)-4-(4-ethoxy-phenyl)-6-methyl-3,4-dihydropyrimidin-2(1H)-one.(entry-6): m.p
2229C IR(KBr) :[cm 1] 3622, 3187, 1791, 1702, 1499, 1046, 706 ; PMR (DMSO0-d6) :8.5(1H,bs,NH),6.8(4H,m,ArH),
5.1(1H,bs,NH),2.5(3H,s,CH3),9.9(1H,s,CH), MS(m/z,%) 349(M+), 331.28[M-Ce¢Hs(0OC2Hs),Imine ring, COJ*

7. 5-((benzylidene amino) methyl)-4-(3-chloro-phenyl)-6-methyl-3,4-dihydropyrimidin-2(1H)-one. (entry-7): m.p
23309C, IR(KBr): [cm 1] 3327, 2929, 1607, 1436, 996, 717; PMR (DMSO0-d6) :7.2(1H,bs,NH),7.3(4H,m,ArH),

7.5(1H,bs,NH),2.0(3H,s,CH3),8.6(1H,s,CH).

8. 5-((benzylidene amino)methyl)-4-(2-chloro-phenyl)-6-methyl-3,4-dihydropyrimidin-2(1H)-one.(entry-8): m.p
2480C ,IR(KBr) :[cm 1] 3741, 3018, 1698, 1438, 993, 782 ; PMR (DMS0-d6) :6.9(1H,bs,NH),7.3(4H,m,ArH),7.4
(1H,bs,NH),2.0(3H,s,CHs),5.6(1H,s,CH), MS(m/z,%) 338.5(M*), 301.14[M-CéHs,Imine ring]*

9. 5-((benzylidene amino) methyl)-4-(-fluoro-phenyl)-6-methyl-3,4-dihydropyrimidin-2(1H)-one. (entry-9): m.p
2400C, IR(KBr):[cm ‘1] 3741, 3616, 1557, 1433,991, 710 ; PMR (DMSO0-d6) :6.9(1H,bs,NH),7.2(4H,m,ArH),

7.3(1H,bs,NH),2.0(3H,s,CHz3),8.6(1H,s,CH).

10. 5-((benzylidene amino) methyl)-4-(2-chloro-phenyl)-6-methyl-3,4-dihydropyrimidin-2(1H)-one. (entry-10): m.p
2420C, IR(KBr): [cm 1] 3622, 3088, 1674, 1450, 1038, 741 ; PMR (DMSO0-d6) :7.2(1H,bs,NH),7.1(4H,m,ArH),6.9

(1H,bs,NH),2.0(3H,s,CH3),8.5(1H,s,CH).

CONCLUSION

we have developed a simple quick and efficient method
or the synthesis of 5-((benzylidene amino)methyl)-4-
(substituted phenyl), 6-methyl, 3,4-dihydropyrimidin -
2(1H)-ones by using benzaldehyde and ethanol. Apart
from its Simplicity, the important advantage of the
present protocol is the ability to tolerate variations in all

www.ijlsci.in

the three components of the reaction. To the best of our
knowledge, this is one of the quickest, economical and
simple alternatives towards the synthesis of the 5-
((benzylidene amino) methyl)-4-(substituted phenyl), 6-
methyl, 3,4-dihydropyrimidin -2(1H)-ones. This
introduces another important use of Benzaldehyde in
the synthetic Organic Chemistry.
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INTRODUCTION

Chemist are looking for cleaner , more environmentally benign ways to
make targeted synthesis In industry the shorter reaction times offered by
microwave assisted synthesis are suited to explore the wide range of
Schiff bases are considered to be the important class of
chelating agents especially when -OH functional group also present with

applications.

azomethine group. In recants years, researcher shows much interest in the
synthesis and characterization of Schiff bases metal complexes due to their
importance as catalyst in many reactions (Huges, 1984; Chatterjee et al,
2000; Ali et al, 2002). Transition metals are essential for normal
functioning of living organism and are, therefore, of great interest as
potential drugs [Malhotra et al., 2006]. Coordination compounds derived
from numerous Isonitroso ketones have been reported because of their
anti-tuberculosis, antimicrobial and corrosion inhibitors [Fouda et al,
2008; Ali et al., 1988; Ferrari et al., 1999]. Isonitroso ketones are of great
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interest since it has the ability to chelate metal ion
through nitrogen and or oxygen donor centers. The
interaction of metal ion with ligand containing oxygen
and nitrogen as donor atom were undertaken by many
chemist. It was also established that the biological
activity of Schiff bases is altered many folds on coordina-
tion with metal ions [Malik et al, 2010]. Keeping the
above fact in our mind and in continuation of work on
transition metal complexes with Schiff bases [Saraf et al.,
2012(a)] the ligand p-methyl isonitrosophenyl acetate
(L) has been synthesized. and its metal complexes with
Fe(Il) , and Fe(Ill) were synthesized. The structure of
ligand and metal complexes had been characterized by
FTIR, H NMR and UV spectroscopy. The biological
activity also studied against gram positive and gram-
negative bacteria for ligand and metal complexes.

MATERIALS AND METHODS

All chemical used were of analytical grade and of highest
purity available and used without further purification. P-
cresol and n-amyl alcohol were obtained from M/S
Merck chemicals. Metal (II) chlorides and acetate salts
were also obtained from Merck. Solvents used were
distilled and purified before used.

Synthesis of p- Methyl isonitroso phenyl acetate
p-cresol (100ml) and acetic anhydride(120ml) was taken
in round bottom flask. Fused sodium acetate (4g) was
added to it and reflux for lhour. The reaction mixture
was cooled and poured into ice cold water. Liquid layer
was separated by separating funnel and distilled to
obtain pure p-methyl phenyl acetate at 210°C-212°C.

Dissolved 12g of sodium in 250ml of absolute alcohol
and to this solution, added in small portion, and with
cooling, first 60ml n-amyl nitrite and then 70ml of p-
methyl phenyl acetate.
stand for 2 days in well stopper bottle in a refrigerator.
At the end of this time, the brown sodium salt was
filtered and dried in air. The dried sodium salt was

This mixture was allowed to

dissolved in a minimum quantity of ice cold water and
treated with a calculated quantity of glacial acetic acid.
Precipitate p-methyl Isonitroso phenyl acetate was then
filtered through suction, and dried in vacuum. The crude
product was recrystallised from benzene.

Synthesis of Metal Complexes:

1.Preparation of Fe(P-MINPA) z:

00.358g of P-MINPA was dissolved in minimum quantity
of alcohol was added. Similarly 0.392g of ferrous
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ammonium sulphate was dissolved in water. The FAS
solution was added to reagent solution drop by drop
with constant stirring. The pH was adjusted to 5.5-6.0
with buffer tablets. This solution was refluxed on sand
bath at 100°C for 2hrs. and then kept in vaccum desicator
for overnight. A blue coloured complex was formed,
filtered and recrystalised from chloroform.

2.Preparation of Fe(P-MINPA) 3:

Aqueous solution of Ferric Chloride and P-MINPA was
mixed in the molar ratio of 1:3 and pH of solution was
maintained 5-6 by HCl/NH4OH. On putting in microwave
oven for 4 to 5 hour yellow colour complex was formed,
filtered and recrystalised from chloroform.

RESULTS AND DISCUSSION

Elemental analyses were carried out on a model 240
Perkin elemental analyzer. Metal contents were determi-
ned gravimetrically. The infrared spectra were measured
on a Nicolet 400 D FT- IR spectrophotometer using KBr
pellets from. The electronic spectra of the metal comp-
lexes in DMF were recorded on JASCO 7800 Elico SL-159
and Shimadzu UV-160A UV-VIS spectrophotometer.
Magnetic susceptibility measurements of the complexes
in the solid state were determined by Gouy balance using
CuSOs4 as the calibrant at room tempera-ture. Molar
conductance measurements were made in anhydrous
DMF on a Systronic model 305 conductivity bridge.

Above synthesized compounds and ligands (Schiff base)
were screened against bacteria Escherichia coli by the
filter paper disc method [Dubey amd Maheswari, 2002]
at various concentrations using nutrient agar as medium.
Sterilized filter paper of 5 mm diameter was soaked in
solutions of different concentrations of test samples and
introduced on nutrient agar plates. These plates were
incubated for 48 hours at 35°C.

On the basis of physicochemical characteristics, it has
been found that the complexes are non- hygroscopic,
stable at room temperature, insoluble in water but fairly
soluble in DMSO. The magnetic moment data indicates
that the Fe(Il), Ni(ll) and Co(Ill) complexes are
paramagnetic in nature. The molar conductance values
for all the complexes in 10-3M DMSO are in the range of
9.5-14 W1 cm? mol! suggesting their non-electrolytic
nature[Kumar et al., 1994] and that no anion are present
outside the coordination sphere. Elemental analysis data
and molar conductance value for ligand and metal
complexes given in Table 1.
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Table 1: Elemental analysis data and molar conductance value for ligand and metal complexes

, Elemental analysis (%)Found/
Ligand/ . Heff
Sr. (Calculated) Colour Yield (%)
Complexes
no. C H N M
60.24 5.33 7.66
1 P-MINPA | | | | e Colourl 989
(60.34)| (5.03)| (7.82) olouriess %
52.17 4.25 6.65 13.40
2 Fe(P-MINPA Bl 879 5.18
e( )2 (52.19) | (434)| (6.71) | (13.48) ue %o
51.22 4.24 6.66 14.22
3 Fe (P-MINPA) 3 Yellow 94% 4.63
(51.81)| (431)| (6.71) | (14.12)

Infrared Spectroscopy:
The infrared spectral data of Schiff base ligand and its
metal complexes are listed in Table 3.

e The IR spectra of the complexes indicate that the
ligand behaves as bidentate and coordinates with
metals via azomethine nitrogen and C=0 group. The IR
spectra of Schiff base ligand P-MINPA shows sharp
band observed for ligand at 1640 cm-1, is due to
azomethine >C=N linkage which is shifted to lower
frequency (1590-1560 cm1) on going from ligand to its
metal complexes due to coordination of azometine
nitrogen with metal ion [Sece et al, 2000]. It is
expected that coordination of nitrogen to the metal
atom would reduce the electron density in the
azomethine link and thus lower -HC=N absorption.

¢ In the spectra of P-MINPA show pick at 1680 cm-1
which may be attributed to the v C=0, The
disappearance of this band in all the metal complexes
indicating the involvement of this group in complex
formation [Saraf et al, 2011(b)].

¢ Metal-ligand vibration is observed in far-IR region
usually give information regarding the bonding of
ligand with metal ion. The new band is appear in the
region of 510 cm-1 due the >M-O suggest the
coordination of oxygen with metal ion.

¢ The presence of sharp band in the region 575 cm-1 in
all the complexes due to the >M-N coordination of
azomethine nitrogen [Ghosh et al,2012; Saraf et
al,2012(c)]. The appearance of vM-N and vM-O
vibration support the involvement of N and O atoms in
complexation with metal ions under investigation
[Thomas et al., 1995]

www.ijlsci.in
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The IR sperctra of ligand and its complexes, the band at
1210-1220cm! can be attributed to C-O bond [Ibrahim
Dermir, et al., 2008].

The N — O stretching vibration due to N— O of =NOH
Which found near 930-960 cm?! [Palm and Werbin
1954] metal complexes have coordination through the
oxime oxygen or nitrogen atom only.

Electronic Spectra and magnetic measurements

The electronic spectral measurements were used for
assigning the stereochemistry of the metal ions in the
complexes based on position and number of d-d
transition peaks. Electronic spectra of ligand and its
complexes displayed in  DMF
(Dimethylformamide) solution. Electronic spectra of
ligand shows absorption in UV/ visible region two high
intensity base bands at273 nm (40421 cm 1 ) and 270
nm (37037 cm -1) which indicate I and II* transition of
azomethine group in the ligand [Boghaei et al., 2000].
The electronic spectra of Fe(Il) complex exhibits two
bands. The bands at 11350cm-1may be assigned to >T2g
—5Eg (G) transition [Dwivedi and Dhakarey, 2003]and
the other at 19700cm-1 to charge transfer. Similar types
reported for octahedral Fe(Il)
complexes [Aswar et al, 2006]. The magnetic moment
value of Fe(Ill) complex is 5.40 B.M. indicating an
octahedral geometry [Patel, et al., 2000]of this complex.

metal were

of transitions are

The electronic spectra of theFe(III) complex exhibits two
bands at10242 cm and 19945 cm-1 assigned to [3Az; —
3T1g(P)] and [3Az2g —3Ti1g(F)] transitions respectively,
expected for octahedral geometry. The observed
magnetic moment value of Fe (III) complex (4.63 B.M.) is
in good agreement with this geometry [Aryane et al,
20009].
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Table 2: IR spectra of Schiff base ligand and its metal complexes in cm-1

Sr.No | Compound C=N C=0 C-0 M-N M-0 N--O
1 P-MINPA 1640 1680 1220 - - -
2 Fe(P-MINPA) 2 1560 - 1220 575 420 955
3 Fe (P-MINPA) 3 1590 - 1210 560 280 965
Table 3: Electronic spectral data of complexes
Ligand/Complexes Geometry Band Assignments Amax
P-MINPA - I—11* 40421 cm 1!
n—on* 37037 cm 1
Fe(P-MINPA) ; Octahedral 5T2¢ [115Eg (g) 11350 cm 1
ligand —metal charge transfer 19700 cm -1
Fe (P-MINPA) 3 Octahedral 5T2g [1115Eg (g) 10242cm !
ligand »metal charge transfer 19945 cm 1
Table-4: NMR Spectra of P-MINPA and complexes
Sr.No | Compound =NOH -CH=N- CHs Aomatic ring
1 P-MINPA 8.606 8.408 2.28 7.608
2 Fe(P-MINPA) 2 - 8.208 1.68 7.106
3 Fe(P-MINPA) 3 - 8.208 1.68 7.208
Table 5: Antibacterial activity of ligand and its complexes
Ligand/Complexes Gram + ve Gram -ve
S.aureus S.Pneumoniae E. coli P.aeruginosa
P-MINPA + + + +
Fe(P-MINPA) 2 +++ +++ +++ +++
Fe (P-MINPA) 3 +++ +++ +++ ++++
Amoxicillin ++ ++ ++ ++

H NMR Spectra:

H NMR Spectra of Schiff base (P-MINPA) and their
complexes were recorded in DMSO (Dimethyl sulfoxide)
solution and TMS (Tetramethylsilane) used as internal
standard. The azomethine proton (-CH=N-) appears at
8.46, it has been shifted to down field in metal complexes
and appear at ~8.2 which confirm coordination of ligand
with metal by azomethine nitrogen [Vashi, et al,, 2013].
NMR spectrum of (P-MINPA) show a peak around 8.60 §
due the=NOH group. Two groups of band
corresponding to -CHz and the aromatic proton in (P-
MINPA) appears at 2.2 6 and7.60 § respectively. It may
be mentioned that etyl-&-isonitrosoacetoacetate(HEINA),
Isonitrosoacetylacetone [Thakkar and Deshmukh, 1994]
(HINAA), Isonitrosoacetophenone [Pathak and Haldar,
1994] (HINAP)and p-chloroisonitrosoacetophenone
[Raut et al, 2011] (HP-CIINAP), show =NOH proton
resonance at -9.27 6, 8.65 6, 86 & and-8.64 &
respectively. NMR spectra of Fe(P-MINPA)2, Fe (P-
MINPA)s,in DMSO solution exhibit peak due to methyl,

to
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azometine proton (-CH=N-) and aromatic ring proton
and do not show any proton signal due to the =NOH
group. This suggests that their complexes have been
formed by the replacement of the proton of the =NOH
group by the metal ion. It is interesting to note that the
peak due to methyl proton Fe(P-MINPA): exhibit at
lower value compared to that of methyl proton in the
reagent (P-MINPA). Further peak due to aromatic ring
proton in these complexes occur at higher field side with
respect to that of aromatic ring proton signal in (P-
MINPA).

Antimicrobial Activity:

The antibacterial activity data is presented in Table 4.
The antibacterial activity of ligand and their metal
complexes were screened on gram positive bacteria:
Staphylococcus aureus and Streptococcus pneumoniae
and gram negative bacteria: Escherichia coli and
Pseudomonas aeruginosa by disc diffusion technique.
The diameter of susceptibility zones measured in mm
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[Rehman et al., 2001]. Filter paper disc of diameter 6 mm
were used for the incresults were recorded. The
antibacterial activity of ligandubation period of 60 hours
at 25-30°C and and their complexes were tested by
measuring inhibition zone observed around material.
Ligand showed significant range of activity on growth of
all selected bacterial stain. The results suggest that
complexes increase the antibacterial activity [Valarathy

and Subbalakshami, 2013].
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ABSTRACT

A series of 1,3,4-Oxadiazoles bearing Coumarine moiety (5a-c) were
synthesized by refluxing Schiff’s bases (4a-c) with acetic anhydride. 4a-c
needed for the synthesis was obtained by refluxing ethyl-2-oxo-2H-
chromone-3-carbohydrazides (3a-c) with benzyloxy benzaldehyde.
Similarly, 3a-c were prepared by reacting hydrazine hydrate and ethyl-2-
oxo-2H-chromene-3-carboxylates (2a-c), which in turn were synthesized
by treatment of substituted 2-hydroxy benzaldehydes (1a-c) with diethyl
The structures of the newly synthesized 1,3,4-Oxadiazoles
have been established on the basis of chemical transformations, elemental
analysis, IR, 1H NMR, and Mass spectral studies. The title compounds were
screened in-vitro for antibacterial activity against two Gram positive and

malonoate.

two Gram negative bacterial strains such as E. coli S. aureus, B.
thurengienesis and E. aerogenes. The zone of inhibition measured in mm
revealed that the title compounds exhibited moderate to good antibacterial
activity against Chloramphenicol as standard.

Keywords, 1,3,4-Oxadiazole, Coumarine, Schiff’s base, Carbohydrazides.

INTRODUCTION

1,3,4-Oxadiazole is an important isomer among the class of oxadiazoles
and has become an important structural theme for the development of
new drugs because of its various biological activities. Review available in
the literature (Patel et al., 2014) have suggested different methods for the
synthesis of 1,3,4-Oxadiazoles. The most commonly used pathway for
synthesis 1,3,4-Oxadiazole backbone includes reactions of properly
substituted acid hydrazides with either acid chlorides/carboxylic acids or
by direct cyclization of diacylhydrazines using a variety of dehydrating
agents (Bentiss and Lagrenee, 1999; Liras et al., 2000; Gomes et al., 2001;
Kadi et al., 2007; Mickevicius et al., 2009; Souldozi and Ramazani, 2007).
Similarly, 1,3,4-Oxadiazole is a highly privileged structure, the derivatives
of which have been found to possess broad spectrum antimicrobial
activity and exhibit a wide range of biological activities (Sahu et al., 2011)
including antibacterial (Barbucenu et al., 2011), antitubercular (Kumar et
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al. 2010), vasodialatory (Shirote and Bhatia, 2010),
antifungal (Parkash et al., 2010) cytotoxic (Padmavathi
et al., 2009), anti-inflammatory and analgesic (Idrees et
al, 2009) hypolipidemic (Jayashankar et al, 2009)
anticancer (Kumar et al, 2009) and ulcerogenic
(Shashikan et al., 2008) activities. Hence, in view of the
importance and inspections of the research work on
these heterocycles and continuation of our previous
work (Siddiqui and Mohammad, 2008) on hydrazides, it
found to be fascinating to synthesize and
subsequently treat carbohydrazide derivatives bearing
coumarine moiety with benzyloxy benzaldehyde
followed by acetic anhydride for the synthesis of few
novel 1,3,4-Oxadiazoles and view for spectral
characterization and study their biological importance.

was

MATERIALS AND METHODS

The melting points were recorded in open capillary in
paraffin bath and are uncorrected. IR spectra were
recorded on a Shimadzu IR Spectrophotometer (KBr, v
max in cm-1). 'H NMR spectra are recorded on a Bruker
AM 400 instrument (400 MHz) using tetramethylsilane
(TMS) as an internal reference and DMSO-ds as solvent.
Chemical Shifts are given in parts per million (ppm).
Positive-ion electrospray ionisation (ESI) mass spectra
were obtained with a Waters Micromass Q-TOF Micro,
Mass Spectrophotometer. Elemental analysis (CHN) was
done using Elemental analyzer, Vario EL III. All the
chemicals used for the synthesis were of AR grade of
Merck, S.D. Fine and Aldrich. The compounds were
analyzed for carbon, hydrogen, nitrogen and sulphur
and the results were in good conformity with the
calculated values.

Reaction Scheme: 1

Experimental

Synthesis of starting materials substituted ethyl-2-oxo-
2H-chromene-3-carboxylates (2a-c) and substituted 2-
0x0-2H-chromene-3-carbohydrazides (3a-c) was done
according to the reported procedure (Siddiqui and
Mohammad, 2017) (Scheme 1).

2-0x0-2H-chromene-3-carbohydrazide (3a),
Colourless needle like crystal; mp, 136-138 °C yield,
90.0%; M. F. C10HsO3N2; Recrystallizing solvent, Ethanol.

6-Chloro-2-oxo0-2H-chromene-3-carbohydrazide(3b)
Colourless needle like crystal; mp, 158-160°C yield,
80.0%; M. F. Ci0H703N2Cl; Recrystallizing solvent,
Ethanol.

6-Bromo-2-0xo0-2H-chromene-3-carbohydrazide(3c)
Colourless needle like crystal; mp, 174-175°C yield,
85.0%; M. F. CioH7O3N:Br; Recrystallizing solvent,
Ethanol.

Procedure for the synthesis of N'-(4-(benzyloxy)
benzylidene)-substituted 2-oxo0-2H-chromene-3-
carbohydrazide (4a-c):
Ethyl-2-oxo-2H-chromene-3-carbohydrazide 3a (10
mmol) and 4-benzyloxy benzaldehyde (10 mmol) in
ethanol (90 mL) containing 2-3 drops of concentrated
acetic acid was refluxed for 2h to get 4a. The reaction
mixture was cooled, filtered, washed, dried and
recrystallized from 1,4-dioxane (Scheme 2). Similarly,
4b-c were synthesised from 3b-c by extending the same
procedure followed for 4a.

F"IpE:ndlﬂE!
HI{;—D
|:1a-c:| EtOH (2a-c)
Code R NH N Hz.H30
a H
b Cl
C Br
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Eeaction Scheme : 2

(3a-<)
Code R
a H
b Cl
[ Br

N'-(4-(benzyloxy)benzylidene)-2-oxo-2H-chromene-
3-carbohydrazide(4a): Yellow amorphous; mp, 192-
194 °Cyield, 90.0%; M. F. C24H1804N:

N'-(4-(benzyloxy)benzylidene)-6-chloro-2-oxo-2H-
chromene-3-carbohydrazide (4b): Yellow amorphous
solid; mp, 258-260°C, yield, 89.0%; M. F. C24H1704N2Cl

N'-(4-(benzyloxy)benzylidene)-6-bromo-2-oxo-2H-
chromene-3-carbohydrazide (4c): Yellow amorphous
solid; mp, 278-280°C, yield, 91.0%; M. F. C24H1704N2Br

Procedure for the synthesis of 3-(4-acetyl-5-(4-
(benzyloxy)phenyl)-4,5-dihydro-1,3,4-oxadiazol-2-
yl)-substituted-2H-chromen-2-one (5a-c), A mixture
of N'-{[4-(benzyloxy) phenyl]methylidene}-2-oxo-2H-
chromene-3-carbohydrazide 5a (2 mmol) and acetic
anhydride (10 mL) was refluxed for 1h. The excess
acetic anhydride was distilled off at reduced pressure
and residue was poured into ice cold water. The solid
produced was filtered, dried and recrystallized from 1,4-
dioxane (Scheme 2).

3-(4-acetyl-5-(4-(benzyloxy)phenyl)-4,5-dihydro-
1,3,4-oxadiazol-2-yl)-2H-chromen-2-one (5a), Yellow
amorphous solid; mp, 208-210°C, yield, 89.0%; M. F.
C26H2005N2, IR, 1767 (C=0, ester), 3015 (ArH), 2927,
2861 (CHs, CH2), 1508 (€=C),1604,1619 (C=N), 1244 (C-
0, ester); H NMR, 7.25-8.67 (m, 15H, ArH), 5.20 (s, 2H, -
CHz), 2.37(s, 3H, -CHs3), MS , 440 [M]*, 473[M+Na]*;
Calculated, C, 70.91%; H, 4.55%; N, 6.36%; Found, C,
69.99%; H, 4.64%; N, 6.01%.

3-(4-acetyl-5-(4-(benzyloxy)phenyl)-4,5-dihydro-
1,3,4-oxadiazol-2-yl)-6-chloro-2H-chromen-2-one
(5b), Yellow amorphous solid; mp, 219-221°C, yield,
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86.0%; M. F. C26H1905N2Cl; IR, 1775 (C=O0, ester), 3028
(ArH), 2918, 2845 (CHs, CHz), 1525 (C=C),1624,1621
(C=N), 1241 (C-O, ester); 'H NMR, 7.37-8.91 (m, 14H,
ArH), 5.24 (s, 2H, -CH2), 2.41 (s, 3H, -CHz), MS, 476
[M+1]*, 498 [M+Na]*; Calculated, C, 65.76; H, 4.03; N,
5.90; Found, C, 65.71%; H, 4.00%; N, 5.87%.

3-(4-acetyl-5-(4-(benzyloxy)phenyl)-4,5-dihydro-
1,3,4-oxadiazol-2-yl)-6-bromo-2H-chromen-2-one
(5¢), Yellow amorphous solid; mp, 225-227 °C, yield,
88.0%; M. F. C26H1905N2Br; IR, 1772 (C=0, ester), 3019
(ArH), 2917, 2864 (CHs, CH2), 1561 (C=C),1622 (C=N),
1240 (C-0, ester); 'H NMR, 7.33-8.88 (m, 14H, ArH), 5.23
(s, 2H, -CHz2), 2.39 (s, 3H, -CH3), MS, 519 [M]*; Calculated,
C, 60.13; H, 3.69; N, 5.39; Found, C, 60.09%; H, 4.00%);
N, 5.27%.

Antimicrobial activity

The novel synthesized heterocyclic compounds such as
were screened for their in vitro antimicrobial activity
using cup plate method against two gram positive
bacterial strains, B. thurengienesis and S. aureus and two
gram negative strains, E. coli and E. aerugenes using
Chloramphenicol as the standard drug.

General Procedure for the Determination of Zone of
Inhibition by Cup Plate method: Test solutions were
prepared with known weight of compound in DMSO and
half diluted to give the resultant concentration of 31-
500pg/mL. Whatmann no. 1 sterile filter paper discs (6
mm) were impregnated with solution and allowed to
dry at room temperature. In vitro antibacterial activity
was determined by using Mueller Hinton Agar obtained
from Himedia Ltd., Mumbai. Petri plates were prepared
by pouring 10mL of agar for bacteria containing
microbial culture and were allowed to solidify. The discs
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were then applied and the plates were incubated at 37°C
for 24h (bacteria), then inhibition zone were measured
The results were compared using
Chloramphenicol as standard. The zone of inhibition of
the compounds is given in the Table 1.

in mm.

RESULT AND DISCUSSIONS

The synthesis of the novel compounds (5a-c) is
described in reaction scheme 2. The identities of the
newly synthesized compounds have been established on
the basis of their elemental analysis and spectral datal?
such as IR, 'H NMR and Mass spectral studies.
Substituted 2-hydroxy benzaldehydes (1a-c) and diethyl
malonate were reacted in the presence of piperidine in
ethanol to form ethyl-2-oxo-2H-chromene-3-carboxylate
(2a-c); which on treatment with hydrazine hydrate
resulted in 2-oxo-2H-chromonene-3-carbohydrazide
(3a-c), which was further reacted with different
aldehydes to form Schiff bases (4a-c). Schiff bases on
refluxing with acetic anhydride was found to cyclize to
1,3,4-Oxadiazoles (5a-c) which was confirmed from
their elemental and spectral analysis.

Table 1: Antibacterial Activity

IR spectra of 5a-c showed absorption bands in the range
of 1767-1775 cm-! for C=0, 1240-1244 cm! for C-O-C
stretching and bands at 2927-2861 cm! for -CHs, -CHz
aliphatic stretch. The 'H NMR spectra showed a
multiplet of fifteen, fourteen and fourteen aromatic
protons in the range of § 7.25-8.67, 7.37-8.91 and 7.33-
8.88 ppm for 5a, 5b and 5c respectively. Similarly,
singlet in the range of § 5.20-5.24 in 5a-c also confirms
the presence of two methylene protons -CHz. Mass
spectra also confirms the formation of 5a-c, as molecular
ion peaks are obtained at 440 [M]*+, 476[M+1]* and
519[M]*, having the molecular formula C26H20N20s,
C26H1905N2Cl and C26H190sN2Br respectively (Scheme 2).

Antimicrobial activity, Synthesized title compounds
(5a-c) were screened for antimicrobial activity. Table
no. 1, shows the inhibition zone calculated in mm at
different concentrations from 31-500 pg/mL using
Chloramphenicol as the standard drug. The zone of
inhibition revealed that the title compounds exhibited
moderate to good antibacterial activity against the
standard. 1,3,4-Oxadiazoles bearing chloro and bromo
substitution i.e. 5b and 5c were found to have good

antibacterial activity when compared with the

Sr.No. Compd. Code Concentration Zone of Inhibition (mm)
(ng/mL) Antibacterial Activity
S.aureus  E. coli B. thurengienesis E. areogenes
1. Chloramphenicol 500 28 19 19 15
250 28 18 20 17
125 20 16 16 15
62.5 18 15 14 14
31 20 20 15 15
500 20 13 12 10
250 19 12 14 11
2 5a 125 14 10 11 9
62.5 12 10 8 9
31 13 10 10 7
500 24 15 14 12
250 21 14 14 13
3 5b 125 17 12 13 12
62.5 15 15 11 10
31 17 16 14 11
500 23 14 15 11
250 21 13 15 12
4 5¢ 125 15 12 14 10
62.5 16 14 11 10
31 15 16 12 9
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unsubstituted derivative 5a that showed moderate
activity against all the four bacterial strain chosen.

CONCLUSION

We have reported here synthesis of some new 1,3,4-
Oxadiazole derivatives bearing Coumarine moiety (5a-
) in good yields via cyclization of substituted Schiff’s
bases (4a-c) in presence of acetic anhydride. Their
structures were also confirmed from spectral studies
such as IR, 'H NMR, Mass and CHN analysis. Biological
screening revealed that the synthesized chloro and
bromo substituted oxadiazoles derivatives 5b and 5c
exhibited good antibacterial activity as compared to 5a.
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ABSTRACT

The present work is related with the variation in viscosity with the
concentration of the gum samples. The Gum Karaya is collected from
Gadchiroli District of Maharashtra State during Summer-2017. The study
of viscosity is carried out at 30°C. The following results of relative
viscosity are obtained. The calculated relative viscosities are 12.26, 13.18,
14.15, 15.29 and 16.58 for the concentration of the gum samples 0.2%,
0.4%, 0.6%, 0.8% and 1.0% respectively.

Keywords : Viscosity, Gum Karaya, Gadchiroli, Maharashtra

INTRODUCTION

Gum Karaya, Sterculia gum, is the dried exudates obtained from stem and
branches of Sterculia tree, family Sterculiaceae. The gum is collected after
tapping or blazing the tree or as natural exudates (Elkhalifa. & Hassan,
2004). The dried Gum Karaya appears as hard lumps.

Major areas producing Gum Karaya in India are Tropical Himalayas, West
and Central India, Deccan Plateau and throughout the Eastern and
Western Ghats (Chopra et al., 1956). The fully mature tree attains a height
of more than 30 feet in forest areas with a significant smooth greenish-
grey bark or white bark peeling off (Krishnamurthy, 1993).

According to WHO, the medicinal plants would be the best source to
obtained variety of drugs (Dewick, 1996). About 80% of individuals from
developed countries use traditional medicine. Natural Gums are
hydrophilic carbohydrate polymer of high molecular weight, generally
composed of monosaccharide units joined by glucosidal bonds. Gum
Karaya in the dry state is not soluble in water but only forms viscous
suspensions. The gum enormously swells in water and forms thick

suspensions (Rao & Gayatri, 2016). They are generally insoluble in oil and

National Seminar on Modern Perspectives in Life Sciences (MPLS-2018) | 73


mailto:sbrewatkar@gmail.com
http://www.ijlsci.in/

Rewatkar et al., 2018

organic solvents such as ether, hydrocarbons, alcohols
(Evans et al.,, 1989).

The present study is focused on viscosity studies of Gum
Karaya at different concentrations.

MATERIALS AND METHODS

All the Gum Karaya samples were collected from the
Gadchiroli District of Maharashtra during Summer-
2017. Gadchiroli District has 78.4% reserve forest which
consists of high dense forest and rich biodiversity.

Gum samples were dried at room temperature and
cleaned by hand to remove foreign particles. The
samples were further ground by using a mortar and
pestle, sieved through sieve No. 4 and kept in air tied
glass containers. The viscosity measurements were
carried out by using Ostwald’s Viscometer by taking the
gum samples with concentrations 0.2%, 0.4%, 0.6%,
0.8% and 1.0%, at 30°C.

RESULTS AND DISCUSSION

The relative viscosity for Gum Karaya varies from 12.26
to 16.58 for the concentration 0.2% to 1.0% sample.
These values are comparable with the literature values
of Gum Karaya. The viscosity and swelling ability of the
gum decides the quality of gum in industrial
applications.
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Table 1: Relative Viscosity variation with
concentration of gum samples.

Sr. Concentration of  Gum | Relative
No. Sample (%) Viscosity
1 0.2 12.26

2 0.4 13.18

3 0.6 14.15

4 0.8 15.29

5 1.0 16.58
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ABSTRACT

Some new of 3,5-diaryl-4-benzoyl-1-pyridoyl-A2- pyrazolines have been
synthesis by the action of isoniazid on 3-aroyl flavanones in pyridine
are used as starting
material. Isoniazid is use as anti tuberculosis drug. Structures of newly
synthesized compound are identified by spectral and elemental analysis.

medium. In this synthesis p-cresol and m-cresol

Keywords : Synthesis, Pyrazoline, Isoniazids

INTRODUCTION

Heterocyclic compounds are well known for their wide range of biological
applications out of which pyrazolines occupy unique position due to
dominant applications. Pyrazolines are known to possess antimicrobial,
ant tubercular, antiviral, anti-HIV, molluscicidal and cerebroprotective
properties. Pyrazolines are and important nitrogen containing five-
member ring heterocyclic compounds. Pyrazoline derivatives have been
found to possess a broad spectrum of biological activities such as tranqui-
llizing, muscle relaxant, psychoanaleptic, anticonvulsant, antihyperten-
sive, and antidepressant activities (Turan-Zitouni et al., 2000; Rajendra et
al.,, 2005) Pyrazolines derivatives are also used as Anesthetics (Rao and
Subbaraju, 1995), Analgesic (Banoglu et al., 2007), Antitubercular (Babu
et al, 2004), Antitumor (Taylor et al, 1992), Inmunosuppre-ssive (Joseph
and Otterness, 1981), Antidepressant (Ruhoglu et al., 2005; Prasad et al,
2005), Cerebroproc-tive (Ohto and Shigo, 1995), Antidiabetic (Soliman et
al.,, 1987; Cottineau et al., 2002), Anticancer (Abdolhamid et al.,, 2008)
Antiviral (Sechi et al, 2005), anticonvulsant (Srivastava et al., 2002),
molluscicidal (Flora, et al., 2006), Insecticides (Kristopher, S.S. and David ,
2005; Li et al.,, 2006), Fungicides (Shinde et al,, 2006), Antiinflammatory
(Mohammad, et al., 2008; Reddy et al., 2008), Herbicides (Suratkumar and
Rastogi, 1987), Antiimplanatory (Jamode et al., 2004), Antimicrobial and
antibacterial (Singh et al., 2004; Shinde et al., 2006).

The literature survey clearly indicates that 3,5-diaryl-4-benzoyl-1-
pyridoyl-A2- pyrazolines are not yet synthesized. It was, therefore thought
of interest to synthesize 3,5-diaryl-4-benzoyl-1-pyridoyl-A2- pyrazolines
from 3-aroyl flavanones.
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Thus the present work deals with synthesis of 3,5-
diaryl-4-benzoyl-1-pyridoyl-A2- pyrazolines from 3-
aroyl flavanones (scheme) and Isoniazid in pyridine
medium . Structures of this compound have been
established by spectral and elemental analysis.

MATERIALS AND METHODS

Melting points are uncorrected. IR spectra in KBr were
recorded on PE-983/PE-781IR spectrophotometer. NMR
in DMSO on Varian EM 390-cw NMR spectrophotometer
and UV on Varian Cary 239 OUV spectrophotometer.

(1) Preparation of 1,3-diaroyl-1,3 propadione (1a -
1f)
2-benzoyloxy acetophenone was dissolved in dry
pyridine. The solution was warmed up to 60°C and
pulverized KOH was added slowly with constant
stirring. After about 4 hours the reaction mixture was
acidified by adding ice cold HCl. The brownish yellow
product obtained was filtered; wash with sodium
bicarbonate solution and sufficient water. The product
obtain was crystallized from ethanol-acetic acid mixture.

(2) Preparation of 3-aroyl flavanones (2a-2f)

1,3-diaroyl-1,3 propadione (la - 1f) and aromatic
aldehydes ( p -iodo benzaldehyde, m-iodo benzaldehyde,
o-iodo benzaldehyde) where reflux for about 2 hours in

ethanol containing a few drops of piperidine. The
resulting mixture was cool and the product separated
was crystallized from ethanol-acetic acid mixture. The
structure of this compound where confirm by spectral
analysis.

Spectral interpretation of 3a:

IR (vmax):1630 cm v(C=0); 1605 cm? v(C=0);1590-
1610 cm! v(C=C);1190 cm* v(C-0-C).

1H NMR: °2.50(S, 3H, Ar-CH3); 4.80(S,3H Ar-0-CH3);7-
8.5(m,11HAr-H)

UV(A max):340 nm.

(3) Preparation of 3,5-diaryl-4-benzoyl-1-pyridoyl-
A2- pyrazolines (4a-4f)

3-aroyl flavanones where reflux with isoniazid for 8 to
10 hours in pyridine solvent. The reaction mixture was
decomposed by acidified water, filtered and wash with
sufficient water. The product obtain was crystallized
from ethanol-acetic acid mixture. To obtain a crystalline
solid. Yield 60 - 80%.

Spectral interpretation of 4a:

IR (vmax) :1625cm1v(C=0);3350 cm' v(OH);1620 cm!
v(C=N);1500 cm? v(C=C);1390 cm! v(C-N);1035 cm'!
v(C-0)(Phenol)

1H NMR: %1.9(S, 3H,-CH3); 7.2-7.6(m,17H,-Ar-H);
12(S,1H,-OH).

UV(A max):256nm.

Table 1: Physical Characterization data of Synthesized Compound 3-Aroyl flavanones (3a-3f)

Compound R1 R, R3 Rs | Rs Re Yield (%) M.P.(cC) Molecular Formula
3a H H CH3 H H I 85 140 C23H17031
3b H H CH3 | H H 85 155 C23H1703l1
3c H H CH3 H I H 85 148 C23H17031
3d H CH3 H H H [ 75 150 C23H17031
3e H CH; H | H H 90 145 C23H1703l1
3f H CH3 H H I H 85 158 C23H1703l

Table2:Physical Characterization data of Synthesized Compound 3,5-diaryl-4-benzoyl-1-pyridoyl-A2- pyrazolines

(4a-4f)

Compound Ry R, R3 Rs | Rs Re Yield (%) M.P.(°C) Molecular Formula
4a H H CHs H H |I 50 252 C29H2103N3l
4b H H CH3 I H H 70 250 C29H2103N31
4c H H CHs H | I H 85 249 C29H2103N3l
4d H CHs H H H [ 65 254 C29H2103N31
4e H CH3 H I H H 75 252 C29H2103N3l
4f H CHs H H [ H 80 253 C29H2103N3l
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CONCLUSIONS

In conclusion, we have reported an efficient procedure
for the synthesis of 3,5-diaryl-4-benzoyl-1-pyridoyl-A2-
pyrazolines in pyridine medium. The major advantage of
this method is that the ease of work-up. This method
also offers some other merits such as pure synthesis,
high yields of products, and use of various substrates,
which make it useful and attractive proceture for the
synthesis of 3,5-diaryl-4-benzoyl-1-pyridoyl-A2-
pyrazolines.
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ABSTRACT

Some new 3-(2-hydroxy substituted phenyl)-4-(o-methyl benzoyl)-5-
(substituted chloro aldehyde) -1-pyridyol- pyrazoles (3) have been
synthesized by the action of isoniazid on 3-aroyl flavones (2) in pyridine
medium. Structures of these compounds have been established by
spectral (IR, NMR and UV) and elemental analysis. The compounds were
tested for their antimicrobial activities and because of electronegative
fluorine atom the compounds showed enhanced antimicrobial activities.
Heterocyclic compounds are well known for their wide range of biological
applications out of which pyrazoles occupy unique position due to
dominant applications. Pyrazoles are important nitrogen-containing five-
member ring heterocyclic compounds. In the same way substituted
pyrazoles constitute in the field of agricultural and medicinal chemistry
because of their broad spectrum biological activities. They are widely
used as fungicide, insecticide, herbicide, and antitumor agent. Pyrazoles
are anti-diabetic, anti-inflammatory, anti-parasitic, anti-oxidant, anti-
cancer agents, anti-microbial, anti-depressant and anti-protozoa.

Keywords : o-methyl benzoyl, 1-pyridyol- pyrazoles, anti-diabetic, anti-
inflammatory, anti-parasitic, anti-cancer agents.

INTRODUCTION

Pyrazoles have been synthesized by different workers, 3-substituted 1-
phenyl-1H-pyrazole-4-carbaldehydes and the corresponding ethanones
by Pd-catalyzed cross-coupling reactions were synthesized (Egle et al,,
2011). Abdel et al. (2012) had synthesized Pyrazole as corrosion inhibitor
pyrazole derivatives for C- Steel in hydrochloric acid medium. Rao et al.
(2012) had reported pyrazolo [3,4-c] pyrazole derivatives bearing indole
moiety showing antimicrobial activity. Anticancer and antimicrobial
activities of some synthesized pyrazole and triazole derivatives had been
reported by Eman et al. (2012). Cyanopyridone derivatives pyrazole
showing antimicrobial activity had been reported by Shridhar et
al.(2012). Chandrakantha et al. (2012) had reported T3P mediated
quinoline substituted pyrazole derivatives showing antibacterial.
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MATERIALS AND METHODS

(1) Preparation of flavanones (Ia-f):

1,3 diaryl-1,3- propanedione (0.01M) and

substituted aldehyde (p-chloro- benzaldehyde, m-

chloro-benzaldehyde, o-chloro-benzaldehyde) (0.01M)

were reflux in ethanol (25-30 ml) for about 1 hour

containing few drops of piperidine. The reaction mixture

was cooled and the product separated was crystallized

from ethanol-acetic acid mixture. List of the 3-aroyl

flavanones (Ia-f) synthesized is as.

Ia) 2-(4'- chloro benzaldehyde)-3-(2'-methyl) benzoyl-
7-methyl flavanone.

Ib) 2-(3'- chloro benzaldehyde)-3-(2'-methyl) benzoyl-
7-methyl flavanone.

Ic) 2-(2'- chloro benzaldehyde)-3-(2'-methyl) benzoyl-
7-methyl flavanone.

Id) 2-(4'- chloro benzaldehyde)-3-(2'-methyl) benzoyl-
6-methyl flavanone.

Ie) 2-(3'- chloro benzaldehyde)-3-(2'-methyl) benzoyl-
6-methyl flavanone.

If) 2-(2'- chloro benzaldehyde)-3-(2'-methyl) benzoyl-
6-methyl flavanone.

fluoro

(2) Oxidation of flavanones:

The substituted flavanones (la-f) were oxidized by

DMSO-I; to obtain substituted flavones. Physical

characterization and data of synthesized flavones (II a-f)

is given in table 1.

[la) 2-(4'- chloro benzaldehyde)-3-(2'-methyl) benzoyl-
7-methyl flavone.

IIb) 2-(3'- chloro benzaldehyde)-3-(2'-methyl) benzoyl-
7-methyl flavone.

IIc) 2-(2'- chloro benzaldehyde)-3-(2'-methyl) benzoyl-
7-methyl flavone.

IId) 2-(4'- chloro benzaldehyde)-3-(2'-methyl) benzoyl-
6-methyl flavone.

Ile) 2-(3'- chloro benzaldehyde)-3-(2'-methyl) benzoyl-
6-methyl flavone.

IIf) 2-(2'- chloro benzaldehyde)-3-(2'-methyl) benzoyl-
6-methyl flavone.

(3) Preparation of 3-(2-hydroxy substituted
phenyl)-4-(o-methyl benzoyl)-5-(chloro substituted
aldehyde) -1-pyridyol-pyrazoles (I11a-f):

3-aroyl flavone. (Ila-f) (0.1M) were refluxed with

isoniazid (0.2M) for 8-10 hours in pyridine solvent. The

reaction mixture was decomposed by acidified water,
filtered and wash with sufficient water. It was
crystallized from ethanol-acetic acid mixture to obtain
white crystalline product, yield 60-70%. Physical
characterization and data of synthesized 3-(2-hydroxy
substituted phenyl)-4-(o-methyl benzoyl chloride)-5-(
substituted aldehyde) -1-pyridyol-pyrazoles

(Illa-f) is given in table 2. List of the pyrazoles

synthesized is as,

[lla)  3-(2'-hydroxy-4'-methyl  phenyl)-4-(o-methyl
benzoyl)-5-(4'- chloro benzaldehyde) -1-
pyridyol-pyrazole.

[lIb)  3-(2'-hydroxy-4'-methyl  phenyl)-4-(o-methyl
benzoyl)-5-(3'- chloro benzaldehyde) -1-
pyridyol-pyrazole.

llic)  3-(2'-hydroxy-4'-methyl  phenyl)-4-(o-methyl
benzoyl)-5-(2'- chloro benzaldehyde) -1-
pyridyol- pyrazoles.

[lId)  3-(2'-hydroxy-5'-methyl  phenyl)-4-(o-methyl
benzoyl)-5-(4'- chloro benzaldehyde) -1-

pyridyol-pyrazoles.

llle)  3-(2'-hydroxy-5'-methyl  phenyl)-4-(o-methyl
benzoyl)-5-(3'- chloro benzaldehyde) -1-
pyridyol- pyrazole.

[If)  3-(2-hydroxy-5'-methyl  phenyl)-4-(o-methyl
benzoyl)-5-(2'- chloro benzaldehyde) -1-
pyridyol-pyrazole.

chloro

Spectral determination of I1Ib
IR (Vmax): 3400 cmv(C-OH); 550 cm1y(C-Br); 1550 cm-
1y(C=N); 1200 cm-1y(C-N);
1150cmv (C-0);1150 cm v
NMR : 6 2.4(s, 3H, -CH3); 6 3.6(d, 1H, -CH); 6 6.8(d,
1H, -CH); 6 8 t08.5 (m,15H, Ar-H);
5 11.8(s, 1H, -OH).
UV (Amax): 280 nm

Table 1: Physical Characterization and data of synthesized flavones

Compound R4 R; R3 R:s | Rs Molecular Molecular MPOC %Yield
Formula Weight

Ila CH3 H Cl H H C24H1703 CI 388.5 173 65

IIb CH3 H H Cl H C24H1703 CI 388.5 162 65

Ilc CH3 H H H Cl C24H1703 CI 388.5 183 60

I1d H CHs Cl H H C24H1703 CI 388.5 189 65

Ile H CH3 H Cl H C24H1705 Cl 388.5 160 65

[If H CH3 H H Cl C24H1705 Cl 388.5 185 60
www.ijlsci.in Int. |. of Life Sciences, Special Issue A12; March, 2018 | 79
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Table-2: Physical Characterization and data of synthesized 3-(2-hydroxy substituted phenyl)- 4-(o-methyl
benzoyl)-5-( chloro substituted benzaldehyde) -1-pyridyol-pyrazoles

Compound R1 R2 R3 Ry | Rs Molecular Molecular MP°C %N Cal.
Formula weight (Found)
Ila CH3 H Cl H H C30H2103N3Cl 506.5 360 8.51 (8.50)
I1Ib CH3 H H Cl |H C30H2103N3Cl 506.5 368 8.53 (8.48)
Illc CH3 H H H Cl C30H2103N3Cl 506.5 379 8.50 (8.49)
I11d H CH3 Cl H H C30H2103N3Cl 506.5 378 8.57 (8.52)
Ile H CH3 H Cl |H C30H2103N3Cl 506.5 362 8.58 (8.52)
MIf H CHs H H Cl C30H2103N3Cl 506.5 350 8.59 (8.50)
Antimicrobial activities of synthesized pyrazoles Organisms Illa | IIIb | IlIc | IIId | Ille | IIIf
Antimicrobial screening was done by using cup plate P. aeruginosa | 10 12 14 12 13 | 10
method at a concentration of 100ug/ml. The compounds S. aureus 15 14 10 11 13 | 14
were evaluated for antimicrobial activity against P. C. frundii 13 12 10 11 14 | 13
aeruginosa, S. aureus, C. frundii, E. coli, P. mirabilis and S. E. coli 12 12 11 10 15 14
.typhl. The results of antimicrobial data are summarized P. mirabilis 13 13 10 10 4 12
in table 1. All compounds show the moderate to good -
activity. (Zone of inhibitions in mm). S. typhi 14 12 12 12 14 13

DMSO-I,
Oxidation

:-2: : :o H T'/
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ABSTRACT

Human being uses the earth’s bounty in profusion. Energy resources are
in verge of extinction due to its over use. Conservation of traditional
energy sources and harvesting renewable energy resources like solar
energy, wind, biomass and sea-waves can bring out a substantial solution
to the problem of energy crisis. To study the same two prime activities
undertaken by Nagpur Municipal Corporation were taken into
consideration for the study. Many campaigns along with Poornima Diwas
Campaign were studied for the project and analysed the amount of energy
resources saved through these activities. Along with them, it observed
that an aggressive propaganda for harvesting solar energy and marketing
several gadgets using solar energy are being systematically done by NMC
to bring out a desired effect. The paper ends with the positive note that
energy is to be conserved for brighter future.

Keywords: Nagpur, Energy Conservation, Natural Ressources, Poornima
Diwas, Solar Energy.

INTRODUCTION

Human being is the most intelligent species on the earth. He uses the
earth’s bounty in profusion. He seems to be least bothered about the truth
that the natural resources that are available on the globe is to be shared
by all the living-being on the earth including plants and animal. It is a
sorrow state of affair that man is concerned only about his own needs and
wants. Our self-centered need has started to take the form of the greed. It
is an extremely crucial issue that has to be dealt with in detail, to unders-
tand various activities that are undertaken in Nagpur city for conserving
non-renewable energy conservation, a project was conducted. The
reports that are gained after visits to several NGOs and Nagpur Municipal
Corporation (NMC) give a clear picture of the activities conducted at
Nagpur level towards conservation of traditional natural resources and
the initiatives taken to promote the use of non-conventional energy
resources. The present paper aims giving a bird eye view of some
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prominent activities done by NMC for conserving non-
renewable energy.

As we are aware of the fact that we receive our natural
resources from biotic and abiotic material found in the
nature. Biotic natural resources include fossil fuels
which are formed from organic matter that has decayed.
Abiotic resources come from non-living and non-organic
material. These resources are further classified into
renewable and non-renewable energy resources on the
basis of their renewability. Since the resources like coal,
petroleum and nuclear energy etc. cannot be replenish
once its stock is used up they are known as non-
renewable resources, on the contrary the energy
sources that are found in abundance in nature and can
be revived again and again comes under the category of
renewable energy sources. Solar energy, wind, sea-
waves and geothermal energy etc. are viewed as
renewable energy sources. There is a worldwide debate
regarding the allocation of natural resources. Earth
minerals, metal ores, fossil fuel (coal, petroleum and
natural gas) and ground water are considered to be
prominent non-renewable energy sources that are fast
depleting due to its over use. The scenario cannot
change unless we follow the golden path of reuse,
recycle and regeneration of the traditional energy
resources and harvesting of the renewable energy
resources like solar energy, wind and sea tide etc
(Pazare and Raman, 2014).

Nagpur, the second capital of Maharashtra State is
uniquely situated in the geographical centre of India. It
rich in agriculture and horticulture produce; Nagpur is
famous for its oranges and is also known as 'Orange
City'. Huge coal and mineral deposits exist in this region.
With a population of 2.4 million (2011 Census), Nagpur
is estimated to be the 114t largest city and the 143
largest urban area in the world in 2006 in terms of
population. Owing to the availability of rich natural
resources in the Nagpur region, mining is a major
activity. Several government organisations related to the
mining industry are based in Nagpur, which includes
Western Coalfields Limited (one of the eight fully owned
subsidiaries of Coal India Limited), MOIL (Manganese
Ore India Limited) and Indian Bureau of Mines. The
Nagpur region has large deposits of coal is a main
natural non-renewable source to get electrical energy.
The large coal deposits in the region are sufficient to
generate 4500 MW of power annually. The planned
power generation capacity of Koradi and Khaparkheda
will add another 1500 MW of power. But, it is necessary
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to understand that this natural resource will not last
long so it is essential to look forward for renewable
energy and energy efficiency model for the natural
resources conservation (Madan and Sirse, 2015).

NMC have sensed this threat of energy crisis in time and
take some major initiative for creating awareness and
culture that will promote a sustainable reinforcement to
the use of natural resources. Nagpur was selected under
the Local Renewables Model Communities Network as a
Model Community in 2006. The Nagpur Renewable
Energy and Energy Efficiency Resource Centre
(REEERC) was established in November 2006. The
Resource Centre has over the years been actively
involved in several awareness generating programmes
and has developed into a knowledge base for renewable
energy and energy efficiency for city officials, citizens,
local businesses, etc. In 2007, Nagpur adopted a City
Level Renewable Energy and Energy Efficiency Policy,
making it the first city to do so in India (along with
Bhubaneswar). Under the policy, Nagpur aimed to
reduce conventional energy consumption in the city by
3% from 2005 levels by 2012 and municipal
conventional energy consumption by 20% from 2005
levels by 2012 (Kale, et al. 2013). In addition to the
awareness activities, Nagpur has also undertaken
several pilot demonstration projects. Some projects and
initiatives undertaken by NMC as a part of their action
plan to achieve the target for reduction in conventional
energy usage for the conservation of natural resources.
Some of the projects have been undertaken by NMC for
natural conservation are as follows:

Long Term Projects

o Leak Detection, Water Audit & Energy Audit of Water
Supply
e Recycling & Reuse of Wastewater in Power Projects

e Use of Culture in existing STP to reduce energy
consumption in aeration unit.

e Conversion of Garbage to Carbon Pallets

e Use of Compact Fluorescent Lamps (CFL) Technology
in Street Lighting.

o Change of Electric Traffic Signals to Solar Signals.

Short Term Projects

¢ Installation of 500 LPD Solar Water Heating in NMC'’s
Panchpaoli Maternity Nursing Home.
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o Installation of SPV System at Renewable Energy &
Energy Efficiency Resource Centre.

o Energy efficient lighting in NMC girls school.
e Energy Audit of NMC main office building.

o Solar Lights installed in Nagpur Municipal
Corporation premises.

e Solar Lights installed at High Court premises.
¢ Installation of Solar Lights in Gardens, parks, etc.
¢ Installation of Solar based Traffic Signals.

o [nstallation of SPV System at Renewable Energy &
Energy Efficiency Resource Centre

e NMC started offering 10% rebate on Property Tax for
SWH installation.

Awareness Generation Activities

o Establishment of Renewable Energy & Energy
efficiency Resource Centre for common citizens.

o National & International level workshops
o Celebration of Akshay Urja Diwas.

e Promotion of Solar Water Heater in
Residential/Commercial sectors

e Training Programme for School Children.
o National Science Day Celebration

e Participation in Science Express Train Exhibition
coupled with renewable energy and energy efficiency
exhibitions/stalls.

e Tree Plantation Programme at Schools & in Slum
areas.

o Celebration of Earth Day.
o Celebration of World environment day.

e Poornima Diwas (Full Moon Day) campaign

To promote the renewable energy technology at local
level NMC passed a resolution on 16" November 2007
to provide 10% rebate in the property tax for the
citizens of Nagpur who installs Solar Water Heating
System. The tax rebate is applicable for a period of three
years upon Solar Water Heating installation. The Local
Renewables Model Communities Network is an initiative
by ICLEI (International Council for Local Environmental
South Asia) Local

Initiatives - Governments for

www.ijlsci.in

Sustainability to enable local governments to anchor the
development and promotion of renewable energy
resources and energy efficiency in their municipal
development strategies and to initiate related activities
at city level. The project was supported by German
Federal Ministry for Economic Cooperation and
Development (BMZ) with the technical support from
Gesellschaftfiir Technische Zusammenarbeit (GTZ)
Germany. Some of the key elements of LR Model
Communities project include:

o Citywide Energy Assessments

e Preparation of City Energy Status Report
e Creating Local Policies

¢ Involving stakeholders

e Establishing competence centres of renewable energy
and energy efficiency known as Resource Centres
(REEERC)

e Capacity building and Awareness generation
activities.

Based on the available data for 5 prime energy sources
(Electricity, LPG, Petrol, Diesel and Kerosene), the
supply energy scenario for year 2007-08 is developed.
The sample survey conducted in the city shows that
penetration of SWH in the city is 0.4%. Other renewable
have very low penetration and are too small a
percentage to be
mentioned below depicts the usage of energy sources in

reflected here. The pie-chart
percentage for supply side energy balance for the 2007-
08 (Pazare and Raman, 2014).

From this analysis, it is very clear that the LPG is the
major source of energy consumed by the city and the
second major source of energy is electricity which needs
attention for effective and optimal use through energy
efficiency measures. In addition, for the generation of 1
Unit of electricity 0.5 kg of coal and 7.5 litres of water is
utilized also it causes 1 kg of greenhouse gasses (GHG)
emission. Share solar energy which is one of the best
renewable resources in fuels in supply side energy
balance for Nagpur city is only 0.4%. Thus, it is
necessary to spread the awareness among the citizens
about the conservation of non-renewable natural
resources and harvest the renewable natural resources
(Pazare and Raman, 2014).
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Fig. 1 Shares of Fuels in Supply Side Energy Balance

Solar energy is the largest source of all carbon-neutral
energy sources. It is reported that more energy from
sunlight strikes the Earth in one hour (4.3 x 1020 ]) than
all the energy consumed on the planet in a year (4.1 x
1020 J). Solar energy is thus a compelling solution to our
needs of energy which is projected to double by 2050
and to more than triple by the end of the century. Solar
energy is readily available, abundant source of energy
and is secure from geopolitical tension. Nagpur
(Latitude 21.1 N, Longitude 79.1 E) receives good
amount of solar radiation. Monthly and average solar
radiation is 5.09 kWh/m?/day. for Nagpur is obtained
from NASA SSE Satellite data, MNRE Solar Radiation
Handbook 2008 and Data from Synergy Enviro
Engineers (India) Private Ltd., Hyderabad.

The main aim of NMC is to develop city as model solar

city in which the following list provides the present

status of works undertaken by NMC:

e Five solar power plant of 25 kW has been installed
and producing 3,150 Units of electricity per month.

e The NMC targeted total 2,82,900 Units of electricity
will be saved per month by all solar water heaters.

o The work of installation of solar power plant of
capacity of 960 kW to producing 1,15,200 Units of
electricity per month.

e In addition, NMC has also sanctioned the installation
of 200 kW solar power plant for Suresh Bhatt hall of
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the city, it will be capable of producing 25,200 Units of
electricity per month.

e An ambitious project of NMC is to install the solar
power plant of capacity of 27 MW at different places
for domestic and street lighting to the generation of
34,02,000 Units of electricity per month.

e The Nagpur Metro Rail Corporation Ltd (NMRCL) has
decided to installed capacity of 25 MW using the
metro railway stations as sites for solar panels.

Poornima Diwas (Full Moon Day) campaign is a new and
unique initiative has been taken by NMC to save the
electrical energy. In this campaign, the NMC appealed
citizens, shopkeepers and residents of particular area to
switch off their non- essential electric gadgets and
electric appliances for an hour on full moon day during
8:00 PM to 9:00 PM. Due to this campaign total
85639.02 unit’s electricity saved in 33 weeks between
15t Jan. 2014 to 14t Nov. 2016.

CONCLUSIONS

In summary, following conclusions are drawn from the

present study:

e NMC has taken initiative to develop Nagpur city as
Nagpur Model Solar City with Ministry of New and
Renewable Energy.

e The presently installed 25 kW solar power plant and
2,189 solar water heaters by the NMC leads to reduce
the pressure of 2,86,050 Units of electricity per month
from thermal power plants. This saves 1,43,025 kg of
coal and 21,45,637 litres of water also it prevent
2,86,050 kg of GHG emission.

e NMC calls the applications from the citizens of Nagpur
city to distribute the rest of 1,252 solar water heaters.

e NMC had sanctioned various solar power plants of
around 1.16 MW capacity on buildings of NMC and
Suresh Bhatt hall.

e A ambitious project of installation of solar power
plant of 27 MW by NMC is under study.

o NMRCL has decided to fix solar panels on the roof of
Metro stations which could be able to generate 25 MW
of electricity which will meet their 40% of the energy
requirement including traction power.

e Private firms such as Haldiram have taken initiative to
be independent and installed power plant of 1.5 MW.
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Social awareness programme Poornima Diwas (Full
Moon Day) campaign by NMC successfully saved the
electricity of 85639.02 units which leads to the saving of
6,67,084 litres of water and 42,387 kg of coal and
reduction of 85,639 kg of GHG emission
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ABSTRACT

Water is essential for living things, including human being. It plays an
important role to balance ecosystem by circulation from atmosphere to
land and vice versa. Pure, safe and potable water makes its suitability for
various uses. Water falls on land surface and drain into water bodies,
including river carries heavy sediments which can be categories as
physical, chemical and biological. The raw water of the river and its
treatment in municipal water treatment plant is the way where quality
can be assessed for potability. An attempt has been made to investigate
the water quality of the river before and after treatment. Physical and
chemical analysis of water shows reduction in water quality parameters
viz., conductivity, acidity, total hardness and, sulphate. The result also
shows the presence of residual chlorine in household tap water sample

Key words: Municipal, pure, potable, residual chlorine, raw water

INTRODUCTION

About 70% of planet earth is covered with water and rest is land surface
(Dara, 2007). Only 2.5-2.75% is considered as fresh water (De, 1994).
Industrial and agricultural sectors consume appreciable quantities of
water (Sharma, 2000). Polluted water coming out from these sources is
other side which account for deterioration of fresh water resources. River
water contains impurities so its use before treatment is not so good for
human health. Water from the river is pumped through the intake tower
and carried by a network of pipelines to municipal water treatment plant
for removal of impurities. Raw water passes through various treatment
units’ viz., screening, equalization, grit removal, coagulation, filtration,
disinfection and final distribution through overhead tanks. It is essential
to see that water received at tap of each house should comply physical,
chemical and biological standards as prescribed by the statutory
authority from time to time. In addition to this, the treated water received
in houses must contain 0.2 mg/l free residual chlorine to ensure
suitability of water for drinking.
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METHODOLOGY

Sampling site for the collection of raw river water and
municipal water treatment plant sample was selected
with consideration of continuous water passes from the
river via pipeline to municipal water treatment plant.
Domestic houses with a spacing of one kilometer were
selected for collection of composite water samples. The
analysis methods as described in Standard methods for
analysis of water and wastewater (APHA, 2005) were
used for container handling and treatment prior to the
collection of water sample, water sample preservation
and analysis of physical- chemical constituents.
Determination of residual chlorine in tap water samples
was performed by chloroscope (Device developed by
NEERI).

RESULT AND DISCUSSION

pH: pH is a negative logarithm of hydrogen ion activity.
It is useful to calculate acidity and alkalinity of water. It
can also control the process of coagulation, disinfection
and demineralization. At present investigation pH of the
river water (7.9) and treated water (7.5) are well within
the permissible limit and indicate natural characteristics
of water (Table 1). The pH of treated water is less than
raw water because in the coagulation process
considerable amount of dilute sulphuric acid is
produced due to use of alum which reduces the pH of
treated water.

Temperature: The values of temperature of water
samples (29 °C) correspond to the atmospheric
temperature. Temperature is a crucial factor for biota in

river water. At elevated temperature solubility of
Oxygen and Carbon dioxide is affected.

Electrical Conductivity: Electrical conductivity denotes
water capacity to carry an electrical current. Surface
water shows less conductivity than ground water.
Treated water shows less conductivity (1.21 us/cm)
than raw river water (1.45 ps/cm). Inthe present
investigation, ions are removed in coagulation and
filtration process to a lesser extent.

Total acidity: Acidity of water is simply defined as the
water's capacity to donate H positive ions. It is caused
by free carbon dioxide in water. Carbon dioxide mixes
with water and carbonic acid is formed (H2CO3). Excess
acidity of water may lead to body imbalanced. In present
investigation acidity values of treated water (18 mg/1)
are slightly higher than river water (10 mg/l), the
reason as described in pH section is equally applicable
here as well.

Total alkalinity: It is a measure of water capacity to
neutralize acids. Alkalinity in water is caused by
bicarbonate, carbonate and Hydroxide compounds of
calcium, magnesium and potassium According to the
World Health Organization, health effects are most
pronounced in pH extremes. Drinking water with an
elevated pH above 11 can cause skin, eye and mucous
membrane irritation. In present investigation alkalinity
values are well within limit (Table 1), if, comparison is
made between raw river water values (82 mg/l) and
(75 mg/l) after
operation, it can be said that coagulant addition reduces

treated water coagulation unit

total alkalinity concentration.

Table 1: Physical-chemical analysis of raw river water and treated water of the municipal treatment plant

Sr. | Parameters Raw river water Treated water Drinking water standards BIS,
No sample (MWTP)* IS10500:2012
1 pH 7.9 7.5 6.5-8.5

2 Temperature 29°C 29°C --

3 Electrical Conductivity 1.45 ps/cm 1.21 ps/cm -

4 | Acidity 10 18 --

5 | Alkalinity 82 75 200

6 Total Hardness 150 140 200

7 Dissolved oxygen 6.5 7.8 --

8 Sulphate 22 10 200

9 Phosphate BDL BDL -

10 | Iron 0.1 BDL 0.3

11 | Free Residual chlorine NIL 0.1 0.2

* Municipal water treatment plant

All parameters are expressed in mg/] except pH, Temperature and Electrical conductivity
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Total Hardness: Total hardness in water is caused by
divalent cations namely calcium and magnesium (Reva,
1995). Surface water generally shows less total
hardness as compare to ground water. Total hardness is
removed to some extent in filtration process; its
concentration is less in treated water (140 mg/1).

Dissolved oxygen: The solubility of oxygen in water
depends on the temperature, pressure of air and the
amount of dissolved solids present in the water.
Dissolved oxygen of treated water (7.8 mg/1) is higher
than raw river water (6.5 mg/l), the reasons being
turbulence created during aeration of water in water
treatment plant. Aesthetic quality of treated water w.r.t.
D.O. concentration is good as compare to raw river
water.

Sulphate: Sulphate can cause bitter taste in water if
water treatment is not proper. It can create digestion
related problems in humans and young livestock.
Coagulation process is effective to remove sulphate in
water treatment process. Sulphate concentration is
considerably low in this study (10 mg/1).

Phosphates: Phosphate in the water is non toxic within
permissible range. It can upset digestion if
concentration crosses limit. Its concentrations are
minimum and don’t pose any threat to potability.

Iron: Iron occurs in water in the soluble ferrous and
insoluble ferric iron. Dissolved ferrous iron gives water
a disagreeable metallic taste, unacceptable taste. Iron is
removed by aeration in water treatment plant. Iron
concentration below 0.3 mg/l1 is acceptable, in this study
it is within permissible limit (0.1mg/1).

Free Residual chlorine: Chlorine is applied in solid,
liquid and gaseous forms in water treatment plant to kill
disease causing microorganisms. In the present
investigation, liquid chlorine was found used for
treatment purpose. Composite samples collected from
domestic places and analyzed on the spot by chloscope
shows concentration of 0.1 mg/l, are acceptable from a
drinking point of view.
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CONCLUSION

Raw river water carries heavy load of impurities, such
water if used for drinking purpose can pose threats to
human life. Physical-chemical analysis of raw river
water and water treatment plant sample clearly
indicates the need to treat raw river water prior to its
use for drinking purpose. Water samples analysed from
the taps of houses for free residual chlorine also shows
effective water treatment of raw water in municipal
water treatment plant in urban areas.
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biological energy source, as it contains only six potential reducing
electrons and previous attempts to enrich for endosulfan degrading
microorganism using the insecticide as sulfur source have been not very
successful. However, endosulfan has relatively reactive cyclic sulfite
diester group70. In this study, microorganisms were selected for their
ability to release the carbon group from endosulfan and to use this as
source of carbon for the growth. This selection procedure enriches for a
culture capable of either the direct hydrolysis of endosulfan or the
oxidation of the insecticide followed by its hydrolysis. In particular,
enzymatic insecticide bioremediation is the focus of extensive study after
capable of detoxifying a range of
organophosphate compounds from several bacterial species. An essential
step in the investigation of an enzymatic method for endosulfan
degradation is the definitive identification of a biological source of

the isolation of enzymes

endosulfan degrading activity.

Keywords- Endosulfan, Microorganisms, Gas chromatography, Degradati
Oxidation

INTRODUCTION

As with the most pesticides, the persistence of and degradation of
endosulfan are affected by the environmental conditions in which it is
found. Endosulfan does not undergo direct photolysis but is transformed
by the chemical hydrolysis under alkaline condition such as in sea water
(Armburst 1992).
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In soil, endosulfan has been shown to be degraded by a
variety of microorganisms (Katayama et al 1991).
However, degradation rates are usually low and
metabolism often results in the formation of endosulfan
sulfate, an oxidative metabolite shown to be equally as
toxic and persistence as
endosulfan. Because of its persistence and toxicity,
poses a significant

environmental concern. There are varieties of soil

the parent compound,

endosulfan  contamination
microorganism that have ability to degrade the
endosulfan. The degradation of endosulfan by soil
microorganism of family Pseudomonas Sp. was studied.
In microbial degradation of endosulfan under aerobic
condition, soil microorganism degrades the endosulfan
and yielded the endosulfan sulphate (30-60%), with
some endodiol (2.6%) and endolactone (1.2%). The
parenthetical numbers refers to the percentage of the
applied endosulfan recovered as a metabolite. Sixteen of
28 fungi, fifteen of 49 soil bacteria and three of 10
actinomycetes metabolized greater than 30% of the
applied C-14 endosulfan. Endosulfan sulphate was the
major metabolite formed by the fungi and endodiol was
the predominant product of the bacteria (Maier-Bode
1968). Only a small amount of C-14 labeled carbon
dioxide was detected, indicating minimal mineralization.
Microorganisms have increasingly been investigated as
a source of xenobiotics-degrading enzymes (Chen et al
1998). We are interested in the isolation of endosulfan
degrading bacterium for further investigation into
enzymatic endosulfan bioremediation. Using endosulfan
as the only available carbon source, we can enrich soil
inocula for microorganisms capable of releasing the
sulfur from the endosulfan, thereby providing a source
of carbon for growth (Wegman et al 1978). Since the
removal of carbon moiety dramatically decrease the
vertebrate toxicity of endosulfan (Stewart et al 1974),
this results in concurrent detoxification of the
insecticide. Results suggest that while both isomers can
be degraded by microbial organisms, the degradation
materials released counteract the growth of the
microorganisms.

In this study, microorganisms were selected for their
ability to release the carbon group from endosulfan and
to use this as source of carbon for the growth. In this
studied the different process
optimization parameters to obtain the maximum

work we have
degradation. We report here on the resultant bacterial
culture that, the culture degrades endosulfan to
produce a novel metabolite to occur as a result of
chemical hydrolysis. These results suggest that the
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obtained bacterial isolates at optimized growth
condition are a potential source of an enzymatic

bioremediating agent.

MATERIAL AND METHODS

1. Materials and reagents

Technical grade endosulfan was supplied from
Department of microbiology Guru Nanak College of
science, Ballarpur (M.S.). Technical grade endosulfan
(used commercially) is a mixture of two diastereomers,
alpha - endosulfan and beta - endosulfan in a ratio of
7:3, hexane (HPLC grade), and acetone. Standard
chemical were used for the preparation of nutrient
media. For the chemical and instrumental analysis,
spectrophotometric grade chemical were used.

2. Sample collection for isolation studies

The soil sample for the enrichment and the isolation of
the microorganisms was collected from the cotton field
near Gadchandur (M.S) India at the end of growing
seasons. The field had generally received several
application of endosulfan in the month of September to
October for at least 2-3 times. The soil was fertile gray.
The top soil collected from the wupper layer
(approximately 15 cm) and stored at 42C prior to the
experimental studies.

3. Nutrient media for the enrichment of
microorganisms

The endosulfan enrichment media for the isolation of
microorganisms was prepared by the addition of
following component (gm/lit). This media is actually a
basal medium containing the endosulfan as a carbon
source (Katkar et al 2015). KH2P04-0.5, K2HP04-0.5,
NaCl-0.5, MgS0O+ 7H20-0.5, FeSOs4 7H20, CaClz-0.002,
NaMIs-0.001, CoNO3-0.0005, ZnS04-0.0005, MnSOa-
0.0005, Endosulphan-0.001, pH-7.2.

4. Isolation of endosulfan degrading
microorganisms

For the degrading
microorganisms, soil perfusion apparatus was designed.
This work on the air pressure created by the vacuum.
The small holes were made at the top and sand pebbles
were kept over it for the support and slow perfusion of

isolation of endosulfan

the soil sample to the medium which is kept at the
bottom. The tap water is open to create air pressure;
this air pressure is helpful for the aeration to the
medium. The soil moistens with the media and perfused
to the medium at the bottom. This process recycles
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continuously and microorganisms present in the soil
enriched into the media. The endosulfan enrichment
medium was added to the bottom. The sand pebbles
were kept over the holes at the top. The fertile gray soil
(approximately 10gm), and then the tap water is open
such that the medium rises above the soil and soil
sample slowly perfused to the medium. The apparatus
were kept run for the 10 days. After the 10 days of
incubation, the small alligout of enriched soil inoculum
were plated over the endosulfan enrichment agar. The
different population of microorganisms on the
endosulfan enrichment agar then achieved.

6. Identification of endosulfan degrading
microorganisms

For the identification of single strain of isolates ED-R1
following microscopic, morphological and biochemical
studies were been carried out.

6.1. Microscopic Studies

Microscopic details of the isolate ED-R1 have been done.
The given isolates are whether Gram positive or Gram
negative also been decided.

6.2. Morphological studies

Under the morphological studies, the various colonies
characteristics like, shape color and growth pattern
have been studied.

6.3. Biochemical studies

Following various biochemical tests have been carried
out for each isolates; Indole, Methyl Red, Voges
Prausker's and Citrate utilization test, Catalase test,
Starch utilization test, Oxidase test, Nitrate reduction
test, Urease test.

6.4. Sugar Fermentation Test

For the sugar fermentation test 0.5% NaCl. 0.5%
peptone and 0.5% of the sugars were been added and
incubated with the given isolate ED-R1. The tubes were
observed for the production of acid gas after 24 hours.

7. Analytical Method

7.1 Optimization of bacterial density

Optical densities at A600 of the endosulfan enrichment
media incubated with the given isolates ED-R1 were
measured to assess the relationship between growth
and metabolic activities of microorganisms, the
bacterial growth of the isolate ED-R1 were observed in
response to endosulfan supplied as the source of
carbon. The optical density of each isolates was

www.ijlsci.in

measured with the interim of two days by the visible
spectrophotometer and respective readings were
recorded.

7.2 Optimization of pH of the Medium

The pH of the endosulfan enrichment media was
measured in the order to assess the relationship
between growth and metabolic activities of the
microorganism. The change in the pH of the endosulfan
enrichment media with interim of two days were
recorded during the 10 days of incubation. The initial
pH of the media was adjusted to 7.2.

7.3 Extraction of Endosulfan from the Media
Endosulfan was extracted from the enrichment media
for the degradation studies. Approximately 25 ml
culture media sample were taken out from the soil
perfusion apparatus and equal volume of acetone (i.e.
25 ml) were added. The acetone - sample mixtures were
shaken for 1 hr on the magnetic stirrer. 1ml of the
mixture were taken out and transferred to 9 ml of
hexane. These mixtures were then further shaken for 15
min (Siddique et al 2003). The sample was dehydrated
by the addition of NazSOs. The sample is then store in
vials at 42C for the further analysis.

7.4 Quantitative Estimation of Endosulfan by Gas
Chromatography

The quantitative analysis
metabolite was done by gas chromatography-chemito
model 1000 GC equipped with electron capture detector
by using a glass column (8 inches length X 0.25 inch

of endosulfan and its

diameter). Nitrogen was used as carrier gas at the flow
rate of 1.5 ml / min. The injected volume of sample in
GC was 2 pl. The extracted endosulfan sample were
been analyzed by Insecticide Residue Testing
Laboratory, Nagpur.

RESULTS AND DISCUSSION

1. Microscopic and Morphological characters

The isolate ED-R1 showed Gram Negative rod shaped
cells arranged mostly separated. The colonies on the
endosulphan enrichment media were red/pink colored,
moist, pleomorphic with round shape.

2. Biochemical Test
The results of all biochemical test performed with
isolate ED-R1 are given bellow.
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Table 1: Biochemical characterization of the isolate
ED-R1

Sr. No.| Name of The Test Inference
1. Indole Test Negative
2. Methyl Red Test Positive
3. Voges Proskauer’s Test Negative
4, Citrate Utilization Test Positive
5. Starch Hydrolysis Test Negative
6. Oxidase Test Negative
7. Catalase Test Positive
8. Urease Test Negative
9. Nitrate Reduction Test Positive
10. Gelatin Hydrolysis Test Positive

Table 2: Sugar fermentation test of isolate ED-R1

Sr. No.| Sugars Acid Gas
1. Glucose +

2. Manitol +

3. Lactose + +
4. Maltose + -
5. Ribose + +
6. Sucrose + -
7. Xylose + -
8. Arabinose - -
9. Mellibiose + -
10. Raffinose - -
11. Tetrahalose + -
12. Cellobiose + +

4. Identification of isolated strain of bacteria

Fig. 1 : Pure culture of bacterial isolate ED-R1 grown
on endosulphan enrichment media isolated from
mixed culture.
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From of the results of microscopic, morphological and
biochemical test, the isolate ED-R1 has been identified
as Serratia sp. The obtained result were studied and
compared with standard results of respective bacteria
(Hugh et al 1973).

5. Measurement of bacterial density

Optical densities (A600) of the respective isolate are
represented in the figure.2. The highest ODsoo recorded
for ED-R1 was 0.47. As per the result, it has been found
that the bacterial strain degrading more endosulfan
within the culture media showed higher bacterial
density.

Siddique et al (2003) was observed the same in that
bacterial strain that depleted a and 3 endosulfan as a
sulphur source. Sutherland et al (2000) and Awasthi et
al (1997) who observed the substantial disappearance
of the endosulfan with the simultaneous increase in the
bacterial mass.

Bacterial density obtained with the isolate ED-R1 are
quite higher in comparison to Kwon G. S. et al (2005)
who were worked with Klebsiella Oxytoca. The
utilization of endosulfan was accompanied by the
increase optical density (0OD595) of the culture media
ranging from 0.51 to 0.89 as observed by Hussain et al
(2007).
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0.4
03 -
a
(s}
0.2
0.1
0
2 4 & E ] 10

Days of Incubation

Fig. 2 - Variation in the 0.D 600 of bacterial culture
ED-R1 after 10 days of incubation.

6. Measurement of pH of medium

The change in the pH of the endosulfan enrichment
media after 10 days of incubation is shown in the figure
3. The culture pH decreased to acidic range due to
metabolic activities of the growing organism. The
isolate ED-R1 showed the decreased pH of the medium

Int. |. of Life Sciences, Special issue, A12; March, 2018



National Seminar on Modern Perspectives in Life Sciences (MPLS-2018)

to 3.5 after the 10 days of incubation. The results are
very much similar to the work of Siddique et al (2003).
It has been observed that the decreased in the pH of the
medium was found to be associated with enhanced
degradation of the endosulfan. With the interim of two
day during each pH reading, pH decreased with the
bacterial metabolism. The decrease in the pH may either
be due to the dehalogenation of endosulfan resulting in
the formation of the organic acid produced by
microorganism during their metabolic activities.

4 4
3 -
pH
2
1
2 4 6 8 10

Days of Incubation

Fig. 3 - Variation in the pH of bacterial culture ED-R1
after 10 days of incubation.

Martens et al (1976) were observed that some of the
bacteria which showed the pH value of 8.3 and 8.5 at the
end of the experiment. This higher pH value was
probably due to the chemical hydrolysis but some of the
bacteria were having the low pH values which indicate
that a large portion of degradation was enzymatic.
Endosulfan is
occurring with approximately 10 fold increased in
hydrolysis with each increased in pH unit. Many

susceptible to alkaline hydrolysis
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0
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previous studies have been unable to differentiate
between chemical and biological hydrolysis of
endosulfan because microbial growth has led to the
increased in alkalinity of the culture media (Guerin et al
1992).

7. Degradation of Endosulfan by the Bacterial Isolate

ED-R1

The degradation of endosulfan was been confirmed by
analyzing the sample by gas chromatography as shown
in the figure 4. The degradation was determined by
monitoring endosulfan disappearance by GLC-ECD
detection. The bacterial isolate ED-R1 degraded 83%
(0.171 ppm) endosulfan after the 10 days of incubation.
The initial concentration of endosulfan in the culture
media was 1 ppm. The isolate ED-R1 degraded 73.4%
(0.266 ppm) of a-endosulfan and 85.5% (0.145 ppm) of
B-endosulfan. The degradation of B-endosulfan was
found to be higher than that of a-endosulfan by ED-R1
isolates. The result of this study suggests that the ED-R1
isolate are a valuable source of potent endosulfan
degrading enzymes for use in enzymatic biodegradation.

The endosulfan was used separately as a carbon source
to identify which microorganism prefers endosulfan as a
carbon source and to what extent endosulfan is degraded
when used as carbon source. The obtained results are
much similar to findings of Siddique et al (2003) who
had worked on Fusarium ventricosum which degraded o-
endosulfan upto 82.2% and 89.0% of 3-endosulfan when
endosulfan supplied as carbon source. The bacterium
Pseudomonas Spinosa and Pseudomonas aeruginosa were
the most efficient degraders of both a-endosulfan and §-
endosulfan as they consumed more than 90% of
endosulfan (Hussain et al 2007).
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Figure 4- Gas chromatographic analysis of endosulphan degradation by isolate ED-R1.
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CONCLUSION

Microorganisms have increasingly been investigated as
a source of xenobiotics-degrading enzymes. We are
interested in the isolation of endosulfan degrading
bacterium for further investigation into enzymatic
endosulfan bioremediation. Using endosulfan as the
only available carbon source, we can enrich soil inocula
for microorganisms capable of releasing the sulfur from
the endosulfan, thereby providing a source of carbon for
growth. Since the removal of carbon moiety
dramatically decrease the vertebrate toxicity of
endosulfan, this results in concurrent detoxification of
the insecticide. We report here on the resultant bacterial
culture that, the culture degrades endosulfan to produce
a novel metabolite not reported to occur as a result of
chemical hydrolysis. These results suggest that the
obtained bacterial isolates are a potential source of an
enzymatic bioremediating agent.

We are currently attempting to isolate a pure bacterium
from the soil that is capable of detoxifying endosulfan.
Such a bacterium would potentially be a valuable source
of catalytic enzymes for the development of
bioremediating agent to reduce endosulfan residue
problems in run-off from irrigation waters..

Conflicts of interest: The authors stated that no
conflicts of interest.

REFERENCES

Armburst KI (1992) Fate of endosulfan, chlorthal-dimethyl and
dichloran in the marine environ. PhD thesis. University of
California, Davis.

Awasthi N, Manickam N and Kumar A (1997) Biodegradation
of the endosulfan by bacterial coculture. Bull. Environ.
Contam. Toxicol. 59: 928-934.

Chen W and Mulchandani A (1998) The use of live biocatalyst
for pesticide detoxifiacation. Trends Biotechnol. 16: 71-76.

Guerin TF and Kennedy IR (1992) Distribution and dissipation
of endosulfan and related cyclodiens in sterile aqueous
systems: Implication for studies on biodegradation. J.
Agric. Food. Chem. 40: 2315-2323.

Hugh A and culardi, In: Lennette, Spaulding and Traunt (eds):
Manual of chemical microbiology (2nd ed.) 1974.

Hussain S, Arshad M, Saleem M, Khalid A (2007)
Biodegradation of alpha and beta endosulfan by soil
bacteria. Biodegradation. Jan 25.

Katayama A and Mastumura (1991) Photochemical enhanced
microbial degradation of environmental pollutants.
Environ. Sci. Technol. 25: 1329-1353.

94 | MPLS -2018

Katkar PS, Khobragade H and Patankar SD (2015) Enrichment,
isolation and identification of endosulfan degrading
microorganisms. Int. J. res. In Biosci. Agri. And Technol.
Special Issue 89-94.

Kwon GS, Sohn HY, Shin KS, Kim E, Seo BI (2005)
Biodegradation of the organochlorin insecticide
endosulfan and toxic metabolite endosulfan sulfate, by
Klebsiella Oxytoca KE-8. J. appl. Microbial Biotechnol. 67
(6): 845-850.

Martens R (1976) Degradation of [8, 9-14C] Endosulfan by soil
microorganisms. App. Env. Microbio. 31(6): 853-858.

Maier-Bode, H (1968) Properties, effect, residues and analytics
of the insecticide endosulfan. Residue Rev., 22: 1-44.

Siddiqui T, Okeke BC, Arshad M and Franknberger WT ]Jr.
(2003) Enrichment and isolation of endosulfan
microorganism. Journal of Env. Quality. 47-54.

Sonnenwirth AC (1973) Data on enterobacteriacae from
differentiation of enterobacteriacae by biochemical tests
USPHS centre for disease control Atlanta.

Stewart DKR and Cairns KG (1974) Endosulfan persistence in
soil and uptake. J. Agric. Food Chem. 22: 984-986.

Sutherland T, Herne I, Lacey M, Harcourt R, Russel R and
Okeshott G (2000) Enrichment of endosulfan degrading
mixed bacterial culture. Appl. Env. Microbiology. 66 (7):
2822-2828.

Wegman RCC and Greve PA (1978) Organochlorine,
cholinesterase inhibitors and aromatic amines in Dutch
water samples, Sept. 1969-Dec. 1975. Pestic. Monit. ],
149-162.

© 2018 | Published by IJLSCI

Submit your manuscript to a I[JLSCI
journal and benefit from:

v" Convenient online submission

v" Rigorous peer review

v" Immediate publication on acceptance

v Open access: articles freely available
online

v

High visibility within the field

Email your next manuscript to IRJSE

: editorirjse@gmail.com

Int. |. of Life Sciences, Special issue, A12; March, 2018



International Journal of

I_ifE S E i E n B E s Special Issue A 12: March 2018:95-100

International Peer Reviewed Open Access Refereed Journal UGC Approved ]Ournal No 48951

Original Article Open Access

Survival studies of bacterial pathogens and their Immunization
effect on fish (Channa marulias) in glass aquaria

Bodhe YG!*, Wadhai VS?, Hajare JW2 and Atla DG?

1Centre for Higher Learning and Research in Microbiology, Sardar Patel Mahavidyalaya, Chandrapur (MS), India.
2Centre for Higher Learning and Research in Zoology, N.H.College, Bramhapuri (MS), India.

*Correspondence author: yuvraj.bodhe@rediffmail.com

Manuscript details:

Available online on
http: //www.ijlsci.in

ISSN: 2320-964X (Online)
ISSN: 2320-7817 (Print)

Editor: Dr. Arvind Chavhan

Cite this article as:
Bodhe YG, Wadhai VS, Hajare JW

and Atla DG (2018) Survival studies
of bacterial pathogens and their
Immunization effect on fish (Channa
marulias) in glass aquaria, Int. J. of
Life Sciences, Special Issue, A12: 95-
100.

Copyright: © Author, This is an
open access article under the terms
of  the Creative Commons
Attribution-Non-Commercial - No
Derives License, which permits use
and distribution in any medium,
provided the original work is
properly cited, the use is non-
commercial and no modifications or
adaptations are made.

ABSTRACT

Present study was carried out to examine for the growth and survival of
Channa marulias cultivated in glass aquaria. An experiment was
conducted in four glass aquaria (size 90 x 30 cm) for a period of 21 days
in January 2015. Six fishes of same size (age group) of Channa marulias,
with mean initial length and weight of 6.5 + 0.07cm and 5.8 +0.04 g
respectively were assigned to each aquaria. The aim of this work is to
determine the concentration of bacterial pathogens to be inoculated in
Channa marulias, so as to induce bacterial infection but not death during a
period of at least two days and, therefore, enable the development of
treatment protocols. The clinical exam was done 24 h after inoculation,
and the clinical signs suggested bacterial infection in all fishes. In the
lowest concentration, fishes demonstrated few clinical signs of disease,
and in the highest concentration (4.5 x 106 CFU/ml), all fishes died within
24 - 48 hrs of bacterial induction with acute infection. In the intermediate
concentration, all fishes presented clinical signs and kept living at the
beginning of the time of treatment. Therefore, 2.4 x 106 CFU/ml
concentrations were defined as viable for the study of experimental
infection in different bacterial pathogens.

Key words: Channa marulias, Bacterial pathogens, Wainganga river.

INTRODUCTION

Channa marulias is native to South Asia. In South India it is commonly
found in reservoirs of eastern Vidarbha region. It is a faster growing fish
than most of the other species of the genus. It is a carnivorous species. It is
marketed live and fetches high prices in the market. Fishes are well
known for their nutritional value. Healthy fishes are prized for their table
quality. However, this quality is influenced by several operational
environmental factors. Often, they are prone to microbial and parasitic
infections. A well known economic loss to the fish industry was the major
outbreak of bacterial infection in major carps. The causative agents of the
severe acute infectious abdominal dropsy outbreak in Indian major craps.
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Cirrhinus mrigala was reported Shome et al. (1996).
However, the first observation on diseases in Indian
major carps was found in descending order of
susceptibility on Catla catla, Cirrhinus mrigala and
Labeo rohita (Gopalakrishnan, 1961). Other well
recorded cases have been the severe epidemic due to
the diseased condition of Eropean carps (Snieszko
1994).

The studies in the last decade (Kar et al, 1995) showed
that species like Channa striatus, C. punctatus, Clarias
batrachus and Anabas testudineus have been severely
affected by bacterial pathogens and the outbreak has
been occurring during the period from November to
March. Low temperatures appear to influence the
severity of infectious lesions. Severe acute infectious
abdominal dropsy outbreak in Indian major craps.
Cirrhinus mrigala was reported Shome et al (1996).
However, the first observation on diseases in Indian
major carps was found in descending order of
susceptibility on Catla catla, Cirrhinus mrigala and
Labeo rohita (Gopalakrishnan 1961). Other well
recorded cases have been the severe epidemic due to
the diseased condition of European carps (Snieszko
1954). Sabur (2006) isolated and identified five species
of Aeromonas bacteria in polyculture environment of
five carp species namely Labeo rohita, Cyprinu scarpio,
Cirrhinas cirrhosus, Catla catla and Hypophthalmich
thysmolitrix. Lately the bacteria A. hydrophila was
Thai pangus
hypophthalmus (Siddik, 2009) and from climbing perch
Anabas testudineus (Sayed, 2010). In the present work,
experimental infection was done to know the
pathogenicity of bacterial pathoens in Channa marulias.

isolated from Pangasianodon

The virulence of the pathogen was estimated by
experimental studies of the LDso (median lethal dose) of
bacterial pathogens in the glass aquaria.

MATERIAL AND METHODS

2.1 Study Area

This study was conducted on fish species collected for
studies of bacterial pathogens and their immunization
effect on hematological and biochemical indices in
healthy and infected fish from Wainganga river In
Gadchiroli district the river flows nearby Armori tehsil
The fish samples were collected from a freshwater
during the period October 2015 to February 2016. The
numbers of fishes caught were transported on the same
day in a container filled with pond water to the
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laboratory and the analysis was carried out. A total of 10
adult specimens of the species having mean length
20.14+0.40 cm, breadth 3.63+0.08 cm and weight
12520 * 4.18 g were utilized
investigation.

in the present

2.2 Laboratory Analysis

2.2.1 Fish samples

Forty fish samples were collected from Wainganga River
between the periods of October 2015 to February 2016.
Twenty samples of Channa marulias were collected
aseptically and immediately from areas separately and
transported in a thermal bag to the laboratory and
processed within 3hrs of acquisition, and samples were
kept in the refrigerator (4-89C).

2.2.2 Sample preparation

Sample preparation was made using the method
described by. About 10 g of the fish sample was cut from
the head, middle and tail regions with a sterile knife. The
cut samples were crushed into small pieces in a sterile
mortar with about 10 ml sterile water. From the crushed
sample, 1 ml aliquot volume was measured out and
homogenized in a clean, dry sterile beaker containing 9
ml of distilled water giving a 1:10 dilution. This was
done for the 40 fish samples (Myiazaki 1972) (Olufemi
1983) (Qureshi et al, 2001) (Refai et al, 1989).

2.3 Sampling
The bacterial counts on the external surfaces, intestines
and tissue were estimated as follows:

2.3.1 SKkin Surfaces

Sample from different locations of the skin of 40 raw fish
was taken by rubbing the sterilized cotton swab over the
skin and then inoculated into 9ml of Nutrient broth,
MacConkey broth and Selenite F broth which are
dispensed in separate tubes. 10 fold serial dilution of the
bacterial suspension inoculated in peptone water was
prepared induplicate and viable aerobic bacterial counts
were enumerated using 0.1ml and 1ml inoculums in
standard plate count agar as described by (Slaby et
al,1981) and then incubated at 37°Cfor 48 hrs.

2.3.2 Intestines, Gills & Tissues

1g of the fish sample was dissected out, blended and
mixed properly aseptically
transferred to a sample bottle containing 9 ml of 0.1%
sterile peptone water. The bottle was closed and shaken
thoroughly for 10 minutes and allowed to stand for 20

in a mortar. It was

minutes, after which a 10 fold serial dilution was carried
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out in duplicates and viable aerobic bacterial counts
were enumerated in standard plate count agar after
incubation at 37°C for 48 hrs as described by (Rodricks
1991). Coliforms organisms and gram negative enteric
bacteria counts were determined using pour plate
method with MacConkey agar, EMB Agar respectively
(Chauhan 2013) (Chauhan et al, 2014). Pseudomona
isolation Agar for Pseudomonas spp. Salmonella spp. and
Shigella spp. were enumerated using Salmonella Shigella
Agar (SSA) and Thiosulphate Citrate Bile Salt Sucrose
(TCBS) agar for pathogenic Vibrio spp (Bruno, 1980).
The plates were incubated at 37°C for 24hrs. The
observed colony growth were counted using Coulter™
Colony counter according to plate count method
(Kvenberg 1991) (Laxmareddy, 2013). Identification of
the organisms was done using the phenotypic and
biochemical characteristics as described by and (Slaby
etal, 1981).

2.4 Estimate of mean colony forming unit per gram
(CFUg-1)

The mean colony forming unit per gram (CFU g-1)
denoted by (x) was calculated as Xfy/Xf, where Zfx is the
sum of the products of number of colonies and the
colony forming unit per gram; while Zf is the summation
of the number of colonies.

Median lethal dose (LDso) experiment

An amount of 10 mg of fresh culture of the bacteria was
carefully scraped and mixed withl ml PS and desired
dilutions were prepared by serial decimal dilution
method. In a preliminary test the above stock dilution
(10 mg in 1 ml) was calculated to contain around 106
CFU/ml. Four serial dilutions having an estimated
concentration of 107, 106, 105 and 104 CFU/ml were
used for the (LDso) experiment. From each of the above
4 dilutions, 0.1 ml bacterial suspension was injected
intramuscularly to each of previously stocked and
acclimatized 10 fish making a group. The injected fish
were observed up to 21 days. No feed was given to the
experimental fish and water temperature was recorded
twice daily. Immediately after death, each fish was

transferred to laboratory; kidney was dissected out,
touched with a sterilized loop and streaked onto TSA
plates. The plates were incubated at 25°C for 48 hours
for A. hydrophila colony appearance. From the mortality
record, LDso value was worked out according to the
following formula:

50% mortality - mortality at dilution
next below 50%
Mortality at dilution next above 50% -
mortality at dilution next below 50%

Proportionate
distance (PD)

Dilution factor (DF) = Negative Log of lower dilutions
(Next above 50% mortality) ...... i)

Log LD50 titer = (i) + (i), LD50 titer = 10[(i) + (ii)]

RESULTS AND DISCUSSION

In this study, for all the fish samples ranged between
1.06 x 106 and 21.54 x 106cfu/ml as shown in Table
No.1. Out of the 40 fish samples analyzed, for theskin
had the highest number of bacteria with 21.54 x
106cfu/ml in C. marulias.

Table 1. revealed the isolation of Pseudomonas sp. with
the skin having the highest number count to be 18.78 x
106 cfu/ml. The S. dysenteriae isolated had the lowest
count to be 1.06 x 10¢cfu/ml from the skin of C. marulias
as compared with other parts of fish. The intestine is the
most colonized part of E. coli examined areas in the fish
with count to be 12.50 x 10¢ cfu/ml, while the lowest
count was examined areas in the fish with count to be C.
marulias (1.06x 106cfu/ml). The gills likewise showed
possible colonization but in the lowest count as
compared to other parts. Isolation of Vibrio sp. on the
intestine of fishes. Coliforms isolation showed the
highest count in C. marulias for skin (21.54 x 106cfu/ml).

Table 1: Count of bacteria present at different parts of examined sample fish.

Fish Parts Coliforms E. coli S. aureus | P. aueruginosa| V.cholerae| S.typhi | S.dysenteriae
(cfu/ml) | (cfu/ml) (cfu/ml) (cfu/ml) (cfu/ml) | (cfu/ml) (cfu/ml)
106 106 106 106 106 106 106
Channa | Intestine 8.50 12.5 6.10 16.22 8.19 4.17 1.06
marulias | Gill 11.46 14.04 4.82 14.49 2.84 4.18 3.64
Skin 21.54 11.08 8.46 18.78 3.24 5.24 1.26
Mouth 16.64 15.26 4.48 13.84 2.48 4.16 4.14
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Figure 1.Bacterial count in various parts of fish Channa morulias

Table 2: LDso pathogenicity test for fish Channa marulius.

Fish No. of .
Bacteria Dose No. of Fishes Mortali Post Infection
CFU/ml Fishes . ty Day of Mortality
Died
45x106 5 4 80% 4-6 days
S. aureus
45x105 5 2 40% 4-6 days
o . 45x10¢ 5 3 60% 2-4 day
Escherichia coli
45x105 5 2 40% 2-4 day
Streptococcus 45x10¢ 5 3 60% 2-6 days
pneumoniae 45x105 5 2 40% 2-6 days
Channa Pseudomonas 45x10¢ 5 5 100% 2-4 days
marulius aeruginosa 45x105 5 3 60% 2-4 days
45x106 5 4 80% 1-3 days
V. cholera
45x105 5 2 40% 1-3 days
) 45x10¢ 5 5 100% 2-6 days
S. typhi
45x105 5 4 80% 2-6 days
) 45x10°6 5 4 80% 2-4 day
S. dysenteriae
45x105 5 2 40% 2-4 day

The mouth and gills were also heavily populated by E.
coli with the highest exhibited in the gills of C. marulias.
Staphylococcus aureus had a low isolation rate in all
samples analyzed as generally compared with other
isolated organisms that had the lowest counts. The
human bacterial pathogens that were isolated and
identified Escherichia coli, Pseudomonas
aueriginosa, Shigella dysenteriae, S. aureus, Coliforms, S.
typhi and indicated in the Table 1.

include

98 | MPLS -2018

Median lethal dose (LDso) for Channa marulius

The pathogenisity tests are shown in Table No. 4.11 of
Channa marulius was proved to be sensitive to bacterial
species as shown by their mortality upto 100%, at a
dose of 4.5 x 10¢ CFU/ml
aeruginosa and Salmonella typhi compared to 4.5x 105
CFU/ml contain 60% and 80% respective bacteria.
While, maximum mortality of Staphylococcus aureus,
Escherichia coli, Streptococcus pneumoniae, Vibrio
cholerae and Shigella dysenteriae shown that 80%, 60%,

shown by Pseudomonas

Int. |. of Life Sciences, Special issue, A12; March, 2018
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80% and 80% respectively in 4.5 x 106 CFU/ml dilution
factor compared to 4.5x 105 CFU/ml contained 40%,
40%, 40% and 40% respected pathogens during 2-6
days of period.

Results of LDso test are presented in Table No. 2 shown
that all the fish died with 4.5 x 106 CFU /ml within 2 - 5
days, among them 2 fish died at the day of doses, 1 fish
died at 2 day, 1 fish died at 5t day and 1 fishes died at
6th day. With the dose of 4.5 x 105 CFU/ml, 4 fishes died
out of 5. Among them 1 fish died at the day of doses, 1
fish died at 2nd day, 1 fish died at 4t day and 1 fishes
died at 6% day. In case of fishes, streaking and
incubation from each dead fish gave rise to the
appearance of pure colonies of bacterial pathogens.

DISCUSSION

A high population of bacteria in food indicates the
general quality of the food and the degree of spoilage it
might have undergone. The occurrence of total bacterial
counts of many of the samples investigated having > 5 X
106 CFU/g raises concern about the hygienic status of
the production and point of sale environment. The
results from this study and according to published
microbiological guidelines as cited by (Gilbert et al.
1996) suggest that the microbiological quality of the fish
examined is unacceptable and pose a potential risk to
public health. The diversity of potential pathogens from
the samples of fish is of concern particularly at a time
when many in our communities are immunologically
compromised as a result of various illnesses. These
opportunistic and pathogenic bacteria were also
previously isolated by several other researchers from
fish (Mhango et al, 2010).

The fish in this study harbored human disease causing
organisms that cause diseases such as food poisoning,
diarrhea, typhoid fever and Shigellosis. (Claucas and
Ward, 1996). Suggested that when present in food,
pathogens such as S. aureus, Salmonella, Shigella and
Pseudomonas are most likely to cause food-borne
diseases. The high incidence of Salmonella in the fish
from the river is a major health concern.

The isolation of Salmonella, Shigella, and E.coli indicate
faecal and environmental pollution. Coliforms such as
E.coli are usually present where there has been faecal
contamination from warm blooded animals (Chao et
al,2003). The organism E.coli is recognized as the

www.ijlsci.in
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reliable indicator of faecal contamination in small
numbers and in large number sit is an indicator of
studies, Escherichia coli,
aueriginosa,  Shigella  dysenteriae,
Staphylococcus aureus and Salmonella typhi
isolated from the gills, intestines. This was attributed to

mishandling. In similar
Pseudomonas

were

the heavy load of sewage disposal into the seas which
could act as a suitable environment for the growth and
survival of the human pathogens.

CONCLUSION

Seven human bacterial pathogens i.e. Escherichia coli,
Pseudomonas  aueriginosa,  Shigella  dysenteriae,
Staphylococcus aureus, Vibrio cholerae, and Salmonella
typhi were isolated from the two fish species Channa
marulias collected from Wainganga river of Gadchiroli
District. The presence, in large populations of these
bacterial pathogens indicates high levels of faecal
contamination in the river. The presence of enteric
bacteria may be attributed to faecal contamination due
to improper sewage disposal and or water pollution. The
fish act as a reservoir of human pathogens and the
presence of highly pathogenic agents such as Salmonelia,
Shigella species and of opportunistic pathogens is a
potential health risk/hazard to human beings and may
cause diseases to susceptible individuals especially the
immune-compromised Moreover the
recoveries of various organisms, which are potentially
pathogenic to humans, in the fish suggest that if they are

consumers.

improperly handled, undercooked or consumed raw
may contribute to the spread of the pathogens in the
community. Further examination of fish especially for
the presence of pathogens, during handling, storage and
up to the very point of consumption is needed for the
protection and maintenance of community health by
keeping food borne diseases to a minimum.

As the bacteria are species specific parasites, it was
found from the present study that bacteria are highly
pathogenic to fresh water ornamental fish C. marulias
causing parasitism. There may be certain toxins present
in given species of bacteria which cause pathogenesis in
fish lead to change in hematological parameters and
varying degree of destruction in the tissue which leads
to mortality of fish.
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Surakasi, 2007; Surakasi et al., 2007) communities in the
Lonar Lake water and sediment.

Methanotrophs are a unique group of methylotrophic
bacteria, which utilize one-carbon (C1) compounds such
as methane, methanol and methylamine which
constitute an important component of microbe-driven
food web chains in many ecosystems. Methylotrophic
bacteria, are phylogenetically distributed across diverse
phyla such as Gammaproteobacteria (type I methano-
trophs), Alphaproteobacteria (type II methanotrophs)
(Trotsenko and Murrell,2008), filamentous methane
oxidizers (Stoecker et al, 2006; Vigliotta et al., 2007)
and Verrucomicrobia (Dunfield et al., 2007; Pol et al,
2007; Islam et al,, 2008) and contribute significantly in
biogeochemical cycling of carbon by facilitating the
incorporation of C1 compound-derived carbon into
biomass (Anthony, 1992; Chistoserdova et al., 2009).
The global cycling of methane and related C1
compounds further affects the important environmental
phenomena related to climate change.

The toxicity of methanol has been widely documented
and their disastrous effect towards human and
environment is greatly concerned. Currently utilization
of C1 compound received great attention from many
people from industries and researcher due to their
toxicity. The present study aimed to isolate and
characterize methylotrophic bacterial spp from Lonar
Lake which can remediate methanol by which there may
reduction in C1 compound pollution in the environment.
The phylogenic analysis of these methylotrophic
bacterial isolates could be very much helpful in future
research, related to microbial diversity and reduction in
pollution level of global gases from environment.

MATERIAL AND METHODS

Isolation of Bacterial Strain by Enrichment Method The
sediment and water samples were collected from
different sites of Lonar Lake (Buldhana District in
Maharashtra, India). The medium containing ingredient
(g/): NaNOs 2.5g, KCI 0.1g, KH2PO4 3g, K2HPO4 7g, CaCl2
0.01g, MgS04 0.5g, FeSO4+ 0.116g, H3BO3 0.232g, CuSO4
0.41g, MnS040.008g, (NH4)s M07024, 0.008g, and ZnSO4
0.174g, 20 ml methanol, is used for isolation of
methytrophic bacteria (Haddad et al, 2009) The
medium was then incubated at 379C on a rotary shaking
incubator at 100 rpm for 3 days. The subculturing was
made for 5 times for enrichment and isolation of pure
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culture was done on solid nutrient agar plate. Well
isolated colonies were selected and stored at 4°C as
stock culture (Tambekar et al., 2010).

Identification of Isolates

The isolates were characterized by morphophysiological
and cultural characteristics. The biochemical tests were
performed by rapid detection kit (Hi-media, KB001 and
KB009). The kit contents the tests namely, indol, methyl
red, voges prauskar, citrate, lactose, xylose, maltose,

fructose, dextrose, galactose, raffinose, trehalose,
melibiose, sucrose, L-arabinose, mannose, inulin,
sodium gluconate, glycerol, salicin, glucosamine,
dulcitol, inositol, sorbitol, Rhamnose, cellobiose,

melizitiose, 4-methyl mannose, xylitol, ONPG, esculin,
arabinose, citrate, malonate, sorbase, nitrate reduction,
urea hydrolysis and starch hydrolysis. The molecular
identifications were performed by 16S rRNA sequencing
at NCCS, Pune.

Methanol Utilization Studies For estimation of methanol,
the bacterial isolates were grown in the nutrient broth
and incubated overnight at 37 °C. This 24 h old culture
was inoculated in mineral salt medium containing 2%
(v/v) methanol as a sole source of carbon and energy
(Tambekar et al, 2013). Preliminary studies were
carried out bacterial inoculums in medium containing
2% (v/v) methanol. The methanol utilization was
determined by analyzing residual methanol at 480 nm in
the medium after the each interval 24 h up from 0 h to
96 h by using UV- visible spectrophotometer (Zhan et al.,
2010).

RESULTS AND DISCUSSION

Lonar Lake represents an extreme environment with
high pH and moderate salinity. It is the only known
depression in the region and hence may serve as a drain
for excess runoff from anthropogenically influenced
surrounding areas. However, the contribution of such
natural or anthropogenic factors towards elevated
phosphate and nitrate levels in the lake sediments
warrants further investigation. Lonar Lake water is
green throughout the year because of dense
cyanobacterial bloom dominated by Arthrospira
(Surakasi et al, 2007). Sediment and water samples
were chosen as the source of bacterial isolation and
these were enriched in minimal medium using 2% (v/v)
methanol as sole source of carbon and energy for one
month by repeated subculture after every 96 h.
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Those bacterial isolates able to grow on medium
containing 2% (v/v) methanol as carbon source were
identified as methylotrophs and subsequently isolated
in pure The experimental outcome of
morphological and biochemical characterization proved
that all isolates are gram negative and identified as
Acenatobactor (Table 1) and represented as ALP3.

culture.

These isolated were analysed for 16s rRNA and
identified as Acenatobactor. The Acenatobactor have
best potential to utilize methanol. These isolates were
able to grow at temperature up to 42°C.

In this investigation, a new method for the direct
determination of methanol using sodium nitroprusside
(SNP) is used (Zhan et al,, 2010). It has been reported

that SNP can react with nucleophilic agent such as
primary and secondary aliphatic amine however; no
studies in the literature to date have been reported on
the reaction of SNP and alcohol. This experiment results
showed that SNP can react with methanol to form
colored product. Absorbance of product is linear with
certain extent of the concentration of methanol.

These morpho-biochemically characterized bacteria
identified by 16S rRNA sequencing and
phylogenetic tree was constructed. The result of the
phylogeny showed that methylotrophic strains isolated
from Lonar Lake were related to phylum Proteobacteria.
According to 16S rRNA gene sequences, these isolates
showed a high level of similarity with the genus
Acenatobactor.

were

Table 1: Morphological, Cultural and Biochemical Characteristic of Bacteria Isolated From Lonar Lake

Character Character
ALP3 Culture Code ALP3 Culture Code
Acenatactoobr Bacterial isolates on the basis | Acenatactoobr Bacterial isolates on the basis of
of 16S rRNA sequencing 16S rRNA sequencing
- Dulcitol S Source
- Glycerol w Colony Colour
- Salicin WSCE Colony Morphology
- Glucosamine - Gram Reaction
- Sodium gluconate CB Shape
- Inositol G Arrangement
- Sorbitol - Endospore
- Mannitol - Motility
- Adonitol - Catalase
- Methyl d-glucoside - Oxidase
- Ribose - Indol
- Rhamnose - Methyl red
- Cellibiose - Voges Praskaur
- Melizitose + Citrate
- Methyl d-mannose - Lactose
- Xylitol - Xylose
+ ONPG - Maltose
- Esculin - Fructose -
- D-arabinose + Dextrose
- Malonate - Galactose
- Sorbose - Raffinose
- Nitrate Reduction - Trehalose
- Urease - Melibiose
14MM Starch Hydrolysis - Sucrose
+ Growth at 6.5% NaCl - Larabinose
- Growth at 4°C - Mannose
+ Growth at 42°C - Inulin
+ Growth at pH10
Note: Sed-Sediment, W-Water, Gr-Green, Wh-white, I-Irregular, SR-Short rod, S-Single.
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Figure 1: Phylogenic Tree of Acenatobactor Species Isolated from Lonar Lake :

Phylogenetic tree for two

methanotrophic bacteria isolated from Lonar Lake based on 16S rRNA gene comparisons and some of their closest
phylogenetic relatives. The tree was constructed for the isolates ALP3 and ALP8. The phylogenic tree was constructed
by neighbor-joining method. The number on the tree indicates the percentage of bootstrap sampling derived from

1,000 replications.
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Figure 2: Percent Utilization of Methanol by Acenatobactor Species

Sediment is the source to isolate
Acenatobactor. Antony et al, (2010) identified
methylmicrobium, methylophaga and Bacillus spp as
predominant methanotrophs from sediments of Lonar

potential

Lake. The utilization performances of selected strain
were examined by spectrophotometric method. The
experiment designed to find out the percent utilization
and rate of utilization after 24h, 48h, 72h and 96h. In
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these methanol estimated for 96h by

spectroscopic method at each 24h time interval. Percent

studies,

utilization and rate of degradation of methanol for these
isolates was found, Acinetobacter Sps. indicated 72%
methanol degradation at pH 7 and at 37°C temperature
and showed 64% methanol degradation at 3% salt
concentration. Experiment also showed that
Acenatobactor sp ALP3 utilize methanol 0.9, 2.1, 3.1

Int. |. of Life Sciences, Special issue, A12; March, 2018
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and3.6 mg/mL after 24h time interval and rate of
utilization of methanol was about 0.037 for isolates of
Acenatobactor sps (Figure 2). The rate of utilization of
methanol was also almost same for bacterial isolates
Tambekar et al,, (2011) reported that Methylotrophic
bacteria not previously recorded bacterial species from
Lonar Lake to utilize methanol as carbon source.

The findings of this study provide a window into the
diversity of bacterial community members which are
methane degrading from the Lonar Lake. These isolated
bacterial species may be used to combat industrial
pollution of methanol or to control global warming
which may found better choice for studies like methane,
methanol or toxic chemical degradation to combat
Global warming. Till date several works are in progress
to isolates efficient microbial strain that have ability to
utilize methanol. We report here a new Acenatobactor
(ALP3) was found to be a potential strain to utilize
methanol as sole source of carbon and energy. This
work has provided a useful guideline in evaluating
potential methanol utilizer isolated from Lonar Lake.

CONCLUSION

The unexplored site of alkaline Lonar Lake contains
many methanogenic and methylotrophic genera which
might be helpful for the remediation of pollution
environment. In present study isolation strategy for
methylotrophic bacteria was used and potential
methanol utilizing bacterial isolates of Acenatobactor
were isolated which can be helpful for remediation of
site with pollution of C1 compounds and provides a new

unexplored site for researcher.
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ABSTRACT

Staphylococcus aureus is a nuisance pathogen and STX is the central
eponymous feature of Staphylococcus aureus. To counteract with this
global problem a more natural approach is required as antibiotic
resistance is developing with the passage of time. The aim of this study
was to study the antibacterial effect of Thyme EOs (EO) against STX
producing Staphylococcus aureus isolates from various clinical samples.
Thyme EO was found to be effective against all the S.aureus isolates
(n=25). Antistaphylococcal activity of thyme oil showed the maximum
inhibition zone of 22 mm. More such EOs should be explored for
counteracting the increase in growing antibiotic resistance by STX
producing staphylococcus isolates.

Key words: Antistaphylococcal activity, Thyme oil, S. aureus.

INTRODUCTION

Some strains of S. aureus are competent of producing a virulence factor
STX (STX)
characteristic golden color. STX are antioxidants in nature and the

- a carotenoid pigment which gives the pathogen a

biosynthetic pathways leading to its synthesis have been known. The
carotenoid pigment has the ability to douse the singlet oxygen and helps
the microbe to survive Kkilling with reactive singlet oxygen used by the
host immune system (Krinsky, 1993) the golden pigment is responsible
for neutrophil killing and promotes virulence through its antioxidant
activity. The antioxidant action of STX helps the microbe evade death
by reactive oxygen species produced by the host immune system.
(Clauditz et al, 2006). Many researchers are working on drugs to inhibit
the bacterium's production of the STX and these drugs may also weaken
the activity of STX and renew its susceptibility to antibiotics (Liu et al,
2005). Also, a drug developed in the context of cholesterol-lowering
therapy has shown to blockS. aureus pigmentation and disease
progression in a mouse infection model. (Liu et al, 2008). In this context
EOs can be explored in different ways as Methicillin Resistant
Staphylococcus aureus and Vancomysin Resistant Staphylococcus
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aureus are emerging in India (Thool et al, 2012). EOs are
composed of volatile aromatic compounds with strong
odor and are produced by plants as secondary
metabolites (Bakkali et al, 2008). The use of EOs in
medicines, perfumes, cosmetics and food preservatives
is known from long. Different classes of compounds
present in EOs include 1- Terpenes which include:
monoterpene and  sesquiterpenes, 2-Oxygenated
compounds including phenols, alcohols, aldehydes and
ketones,esters. Thymus species have been shown to
have strong antibacterial, antifungal, antiviral,
antiparasitic, spasmolytic and antioxidant activities.
Thymus vulgaris L. (thyme), locally known“zaatar” or
“zaitra’, a member of the family Lamiaceae, is widely
used in Morocco folk medicine for its expectorant,
antitussive, antibroncholitic, antispasmodic,
anthelmintic, carminative and diuretic properties. The
aromatic and medicinal properties of the genus Thymus
have made it one of the most popular plants all over the
world. Thymus species are commonly used as herbal tea,
flavoring agents and as medicinal plant. Hence this study
was carried out to assess the thyme oil for arresting the
STX producing S. aureus.

Materials and Methods

Antimicrobial agents and chemicals: The following
commercially available compounds were purchased
from the indicated manufacturers: Mueller-Hinton agar
(MHA) and Mueller-Hinton broth (MHB) from Hi Media
Laboratories, Mumbai, India. All standard chemicals
were of analytical grade. For thyme oil, the compound
(LR grade) was purchased from Burgyon Urbidges and
Co., India.

Isolation of STX producing S. aureus: Clinical samples
(pus, urine, catheters) were collected from various
pathological laboratories of Gadchiroli district and
inoculated into Tryptose soya broth. On inoculating the
broth on Baird Parker Agar (BPA) and Mannitol Salt
Agar (MSA) medium S. aureus were isolated and
identified  using  morphological and
characteristics. Pigment production was studied by
visual inspection of colonies grown on Nutrient Agar
after 48 hrs of incubation.

cultural

Agar diffusion susceptibility testing : Thyme EO was
against all (n=25).
Antimicrobial susceptibility testing was performed on
Mueller Hinton Agar (MHA) plates by the Kirby Bauer

assessed S.aureus strains
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disc diffusion method and according to Clinical and
Laboratory Standards Institute (CLSI) guidelines. (Bauer
etal, 1966; CLSI. 2006).

RESULT AND DISCUSSION

Consequently, the yellow pigment plays the key to the
ability of S. aureus to survive immune system attacks. It
may act as an antioxidant which prevents CCls4 induced
toxicity in liver, kidney and testis in mice (Kurjogi et al,
2010). Production of pigment is influenced by the
rsbUVWsigB system (Morikawa et al., 2001).

Table 1 Antistaphylococcal activity of Thyme EOs
against STX virulent factor producing S.aureus

Sr. Sample No. Zone of inhibition in mm
No. diameter
1 01 15mm
2 02 16mm
3 03 08mm
4 04 10mm
5 05 12mm
6 06 08mm
7 07 10mm
8 08 13mm
9 09 12mm
10 w1 12mm
11 W2 15mm
12 w3 13mm
13 W4 12mm
14 W5 14mm
15 C1 09mm
16 C2 20mm
17 Cc3 15mm
18 C4 09mm
19 C5 16mm
20 Y1 06mm
21 Y2 07mm
22 Y3 10mm
23 Y4 12mm
24 Y5 10mm
25 Y6 09mm

Note: O - Orange color pigment, W- White color Pigment, C-
Cream color Pigment, Y- Yellow Color Pigment

Katzif et al, 2005 reported that pigment production is
regulated by CspA through a SigB dependant
mechanism. Lan et al, 2010 indicates an intimate link
between  purine  biosynthesis and  oxidative
phosphorylation for in vivo survival and pathogenesis
of S. aureus and targeting purine biosynthesis is a
promising strategy to develop anti S. aureus therapies.

In this present study on Nutrient Agar pigment
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production was seen after 48 hrs and 09 (36 %) orange
colonies, 05 (20%) each of white and cream colonies
and 06 (24%) Yellow colonies were noted. In the
present study orange and cream pigment producing S.
aureus isolates were more sensitive to Thymus vulgaris
EO than other isolates. Zarringhalam et al, 2013
indicated that Thyme EO can play a significant role in
inhibition  of Escherichia coli 0157: H7 and
Staphylococcus aureus. Semeniuc et al, 2017 stated that
thyme EO exhibited strong antibacterial activity against
E.coli, moderate againstS. typhimurium and B.cereus,
and mild inhibitory effects against P. aeruginosa and S.
aureus, Combinations of lovage/thyme and basil/thyme
EOs displayed antagonistic effects against all bacteria,
parsley/thyme EOs againstB. cereus,S.
aeruginosa, and E. coli.

aureus, P.

CONCLUSION

From this study it is concluded that Thyme oil was
effective against STX pigment producing organism. In
future drugs like thyme EO in combination with other
drugs designed may be used to block the production of
the STX and further may increase oxidant sensitivity and
decrease whole-blood survival. This study offers a novel
therapeutic approach in the treatment of complicated S.
aureus infections.
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ABSTRACT

infections, health
departments are facing a slow down to curb the antibiotic menace. STX
pigment promotes resistance to reactive oxygen species and host
neutrophil-based killing and is a hallmark phenotype in virulence and is
absent in the mutant or less virulent counterpart. Hence the aim of this
study was to study the antibacterial effects of essential oils (EOs) against
STX producing Staphylococcus aureus isolates from various clinical

In the background of managing staphylococcal

samples. Comparative activities of seven different essential oils were
recorded. Thyme EOwas found to be most effective against most of the
S.aureus isolates. All the S.aureus isolates (n=25) exhibit sensitivity to all
the essential oils, however clove oil and thyme oil showed excellent
antibacterial activity. The use of essential oils may prevent the
development of infections and will minimize antibiotic use, prevent
development of resistance as well as promote healing.

Key words: Antibiotic resistance, Essential oils, STX producing S.aureus

INTRODUCTION

Staphylococcus aureus has a virulence factor which produces an array of
diseases in humans. Antibiotics are fight against these virulent factor
hence it is exact tools to human. The golden color characteristic S.aureus
strains are producing a virulence factor Staphyloxanthin (STX)-a
carotenoid pigment which gives pathogen a golden colour. STX are
antioxidants in nature and the biosynthetic pathways leading to its
synthesis have been known. The carotenoid pigment has the ability to
douse the singlet oxygen and helps the microbe to survive killing with
reactive singlet oxygen used by the host immune system (Krinsky, 1993)
the golden pigment is responsible for neutrophil killing and promotes
virulence through its antioxidant activity. The production of pigment
increased pathogenesis and impairing neutrophil killing due to associated
with harsh environmental conditions. Essential Oil (EO) which excreted
from plant extract has been used for therapeutic purposes.
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In recent years, much research has been devoted to
investigating such plant extracts. EO contains main
constituent that is terpenoids which are highly complex.
Terpenoids have been found to show antimicrobial
activity against S. aureus and other bacteria. Increasing
in popularity as consumers seek to utilize more
“natural” means to stay healthy and treat disease by use
of essential oils which promote health and wellness.
Consumers are inhaling these oils through the use of in-
home diffusers and applying the oils cutaneously to
treat a variety of ailments from anxiety to wounds.
Several studies have indicated the effectiveness of
essential oils against a wide variety of microbial agents.

Plant derived essential oils having numerous studies
about discovery of promising novel antimicrobial
candidates. the antimicrobial
activities of other EOs have also been investigated, and
their actions against various pathogens, including
clinical Methicillin resistance S. aureus (MRSA) isolates,
have been demonstrated (Cox et al, 1998). Also,
research data indicate that antimicrobial activity was
present in many essential oils.

In previous studies,

METHODOLOGY

Antimicrobial agents and chemicals:

In the present work numerous commercial chemicals
and media were purchases from indicating
manufacturer, Media like Nutrient agar, Nutrient broth,
Muller Hinton agar, Baired parkar Agar, Manitol Salt
Agar from Himedia Company Mumbai, India. Essential
oils like Thyme oil, Clove Oil and Lemon Oil (LR grade)
from Burgoyn Urbidges & Co, India. Whereas Eucalyptus
oil, Sesame oil, Castor oil and Mustard oil purchased
from medical shop at Gadchiroli, Maharashtra India.

Tested Bacterial Strain:

Test bacterial strain i.e., S. aureus was isolated from
various clinical sample collected from hospital &
pathological laboratories of Gadchiroli, Maharashtra.
These samples inoculated into tryptose soya broth and
then culture sample transfer to the Baired parkar agar
and Manitol salt agar to get the colonies of S. aureus.
These colonies transfer over nutrient agar media &
incubate for 24 hr it get the golden, orange, cream &
white color colonies. 25 (n=25) isolates were taken for
antibacterial activity against essential oils. All isolates
were identified by standard protocol.

www.ijlsci.in
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Agar diffusion susceptibility testing:

All  Staphylococcus aureus isolates (n=25) were
individually tested against above 7 essential oils by
using Kirby Bauer disc diffusion method and record the
values of inhibition zone. Lawn of S. aureus culture was
swabbed onto Muller Hinton Agar plates. Filter paper
discs soaked in different EO was placed on inoculated
plates and incubated for 24 hrs. Values of diemeter of
inhibition zones were recorded.

RESULT AND DISCUSSION

As evident from table no. 1, all the seven essential oils
were effective against the S. aureus which was a
produces a virulent factor that causes diseases to human
beings. Among 7 EO, Thyme & Clove oil was showing the
highest zone of inhibition it means that Thyme & Clove
oil was highly effective against virulent factor of
Staphylococcal aureus. Thyme & Clove oil was showing
the 20mm inhibitory zone against C2 isolates and 16mm
inhibitory zone against C3 isolates respectively. Then
Mustard oil and Castrol oil were showing resistance
against these isolates and Lemon oil, Eucalyptus oil &
sesame oil were showing little effect against these
isolates.

In previous reports antimicrobial properties of EOs and
their components have been reviewed extensively (Burt
2004). However, only a few studies have reported the
mechanism of antibacterial action of EOs in great detail
(Cox et al. 1998, Cox et al. 2000, Fisher and Phillips
2006). It is concluded that recent efforts have targeted
virulence factors rather than Essential gene functions
(Hung et al, 2005). STX of S.aureus is a virulence factor
for the organism (Song et al, 2009). The golden-colored
pigment is a typical secondary metabolite that is not
essential for growth an reproduction of the pathogen
(Liu et al, 2005) but might aid invasiveness in vivo (Pelz
et al, 2005). The STX (VF) producing organism was
isolated from clinical sample & treated with various EO
for antistaphylococcal purposes.

In present work it was concluded that all EO (Thyme oil,
Clove oil, Lemon oil, Eucalyptus oil, Sesame oil, Castor
oil & Mustered 0Oil) which extracted from plant were
effective against the STX virulent factor producing
Staphylococcal aureus. Thyme oil was highly effective
against S.aureus as compared to clove oil , mustered oil
and castrol oil. Sesame oil, eucalyptus & lemon oil were
not effective against STX producing S.aureus.
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Table No.1 Antistaphylococcal activity of various essential oils against STX virulent factor of S.aureus

Sr. Sample  Clinical Clove Thyme Lemon Eucalyptus Sesame Mustered Castrol
no. No. Sample 0il 0il 0il oil oil 0il oil

1 01 Pus 10mm 15mm 9mm 10mm 4mm 10mm 11mm
2 02 Pus 12mm 16mm 8mm 9mm 3mm 9mm 10mm
3 03 Pus 9mm 8mm 7mm 7mm 4mm 7mm 8mm
4 04 Pus 13mm 10mm 5mm 6mm 4mm 8mm 7mm
5 05 Pus 11mm 12mm 6mm 9mm 5mm 10mm 10mm
6 06 Urine 6mm 8mm 4mm 5mm 2mm 6mm 11mm
7 07 Urine 8mm 10mm 5mm 8mm 3mm 9mm 12mm
8 08 Urine 10mm 13mm 7mm 10mm 5mm 8mm 6mm
9 09 Urine 7mm 12mm 5mm 7mm 3mm 10mm 9mm
10 W1 Pus 10mm 12mm 8mm 9mm 4mm 12mm 13mm
11 W2 Pus 9mm 15mm 7mm 10mm 3mm 8mm 10mm
12 W3 Pus 10mm 13mm 6mm 11mm 5mm 9mm 11mm
13 W4 Pus 13mm 12mm 10mm 12mm 6mm 11mm 12mm
14 W5 Pus 11mm 14mm 7mm 10mm 3mm 12mm 8mm
15 C1 Urine 2mm 9mm 6mm 8mm 2mm 6mm 5mm
16 C2 Pus 10mm 20mm 6mm 12mm 3mm 13mm 10mm
17 C3 Pus 16mm 15mm 5mm 13mm 8mm 12mm 11mm
18 C4 Urine 15mm 9mm 8mm 11mm 3mm 10mm 9mm
19 C5 Urine 13mm 16mm 8mm 13mm 5mm 9mm 6mm
20 Y1 Urine 9mm 6mm 4mm 6mm 4mm 5mm 7mm
21 Y2 Urine 10mm 7mm 3mm 5mm 3mm 9mm 12mm
22 Y3 Urine 7mm 10mm 7mm 5mm 2mm 4mm 10mm
23 Y4 Urine 8mm 12mm 6mm 10mm 3mm 9mm 11mm
24 Y5 Urine 9mm 10mm 4mm 7mm 4mm 8mm 6mm
25 Y6 Pus 10mm 9mm 6mm 6mm 3mm 7mm 7mm

Note: O - Orange color pigment, W- White color Pigment, C- Cream color Pigment,Y- Yellow Color Pigment
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ABSTRACT

Pure line seeds of local variety of Brassica compestris L. were used in the
present study. The certified, healthy and dry seeds (10% moisture
content) of these variety were procured from Krishi Viggyan Kendra,
Nagpur. This variety well adapted to the agro climatic conditions. The
seed of mustard were treated w ith different doses/treatment of physical
mutagens. The physical mutagens used were gamma rays. Uniform
healthy dry seeds (10% moisture content) of the mustard were exposed
to different doses of gamma rays (10GY, 20GY, 30GY, 40GY, 50GY, 60GY,
70GY, 80GY, 90GY and 100GY) with a dose rate of 20Kr/20min. from 60
cobalt source at the Deparment of chemistry, Rashtrasant Tukadoji
Maharaj Nagpur University, Nagpur. The mutagenic effect studied on M1
parameters included seed germination, Seedling height, plant survival,
and various Quantitative traits. Seed germination, seedling growth, plant
survival Increased with an increase in mutagenic treatment. Gamma rays
proved to be most effective in causing maximum biological damage.
Studies on various quantitative parameters showed the inhibitory effect
of Lower treatments and stimulatory effect of Higher or intermediate
treatments in M1 generation. The mean values for various quantitative
traits Increased at higher treatments, but Inhibitory effects were noticed
at some lower treatments. A significant amount of variability was induced
in the treated populations as compared to Control. 70 Gy, 90Gy and 100
Gy treatments of gamma irradiation was found to be most effective.

Key words: Brassica Compenstris L, Gamma rays, Physical mutagen,
Quantitative trait.

INTRODUCTION

The BRASSICACEAE or Cruciferae (also known as Mustered Family) is a
large angiosperm (Flowering Plant) dicot family of Plant kingdom which
belongs to the order Brassicales and has been divided into 10-19 tribes
with a total of 338- 360 genera and 3,709 species.
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The Brassicaceae are easily recognized by having unique
flowers with four petals, forming a cross or some time
reduced or lacking; six stamens, the outer being shorter
than the inner four (however sometimes only two or
four stamens are present) and capsule (having two
valves capsule with a septum dividing it include two
chambers). The plant family Brassicaceae includes
several plant species of great scientific, economic and
agronomic importance including model species
(Arabidopsis and Brassica), developing model generic
system (Boechera, Brassica and Cardamine), as well as
many widely cultivated species.

The genus is native in the wild in western Europe, the
Mediterranean and temperate regions of Asia and many
wild species grow as weeds, especially in North America,
South America, and Australia.

A dislike for cabbage or broccoli can result from the fact
that these plants contain a compound similar to
phenylthiocarbamide (PTC), which is bitter or tasteless
to some people depending on their 'taste buds'.

The main objectives of the present study are:

1. To study the effect of different treatments on
various biological parameters.

2. To investigate the chromosome behavior of treated
populations with respect to controls.

3. To quantify the magnitude of the genetic variability
induced in various quantitative traits.

4. To isolate promising mutants based on changes in
phenotypic traits.

The present study was conducted in the Experimental
Field of Botany Department, of Bhawabhuti Mahavid-
yalaya, Amgaon. Dry seeds of Brassica comprestris L.
were irradiated with different doses of gamma rays (00,
20, 30, 40, 50, 60, 70, 80, 90 and 100 Krad) form a ¢°Co
gamma chamber at RTM University Nagpur Chemistry
Department. Irradiated seeds along with control were
sown in earthen pots of equal size. The pots were
maintained in the field in a Complete Randomized
Design (CRD), each treatment being replicated four
times. Growth parameters such as days to germination,
days to completion of germination, germination
percentage, survival percentage, shoot length, root
length, number of leaves, number of branches were
recorded at different periods after sowing was done.
Collected data was subjected to Analysis of Variance
technique (Fisher, 1985) and LSD test at 5% probability
(Steel & Torrie, 1980).
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Gamma radiation, also known as gamma rays, and deno-
ted by the Greek letter vy, refers to electromagnetic radi-
ation of an extremely high frequency and are therefore
high-energy photons. Gamma rays are ionizing radiati-
on, and are thus biologically hazardous. They are classic-
ally produced by the decay of atomic nuclei as they tran-
sition from a high energy state to a lower state known
as gamma decay, but may also be produced by other
processes. Paul Villard, a French chemist and physicist,
discovered gamma radiation in 1900, while studying
radiation emitted from radium. Villard's radiation was
named "gamma rays" by Ernest Rutherford in 1903.

Natural sources of gamma rays on Earth include gamma
decay from naturally occurringradioisotopes, and
secondary radiation from atmospheric interactions with
cosmic ray particles. Rare terrestrial natural sources
produce gamma rays that are not of a nuclear origin,
such aslightning strikes and terrestrial gamma-ray
flashes. Additionally, gamma rays are produced by a
number of astronomical processes in which very high-
energy electrons are produced, that in turn cause
secondary gamma rays. However, a large fraction of
such astronomical gamma rays are screened by Earth's
atmosphere and can only be detected by spacecraft.

Gamma rays typically have frequencies above 10 exahe-
rtz (or >1019 Hz), and therefore have energies above 100
keV and wavelengths less than 10 pico meters (10-12
meter), which is less than the diameter of an atom.
However, this is not a hard and fast definition, but rather
only a rule-of-thumb description for natural processes.
Electromagnetic radiation from radioactive decay of
atomic nuclei is referred to as "gamma rays" no matter
its energy, so that there is no lower limit to gamma
energy derived from radioactive decay. This radiation
commonly has energy of a few hundred keV, and almost
always less than 10 MeV. In astronomy, gamma rays are
defined by their energy, and no production process
needs to be specified. The energies of gamma rays from
astronomical sources range to over 10 TeV, an energy
far too large to result from radioac-tive decay. A notable
example is extremely powerful bursts of high-energy
radiation referred to as long duration gamma-ray bursts,
of energies higher than can be produced by radioactive
decay. These bursts of gamma rays, thought to be due to
the collapse of stars called hypernovae, are the most
powerful events so far discovered in the cosmos.

Mustard (Brasicca comprestris L.) commonly known as
Mohari (Rahi) is a well known economic herb of the
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family Cruciferae. The young plants serve as vegetable
for human consumption seeds as a spice or as herbal
medicine (Petropoulos, 2002). Physical and chemical
mutagens induce physiological damages (injury), gene
mutations (point mutations) and chromosomal aberra-
tions in the biological material in M1 generation (Gaul,
1970). Gamma rays, an energetic form of electromag-
netic radiations are known to be the most popular
mutagens for their simple application, good penetration,
reproducibility, high mutation frequency and less
disposal problems (Chahal and Ghosal, 2002). Ethyl
methane sulphonate (EMS), a chemical mutagen of the
alkylating group has been reported to be the most
effective and powerful mutagen and usually causes high
frequency of gene mutations and low frequency of
chromosome aberrations in plants (Van Harten, 1998;
Khatri et al,, 2005). Sodium azide (NaN3) is the least
dangerous and the most efficient mutagen and has been
reported to be mutagenic in several crop species
(Adamu and Aliyu, 2007; Mostafa, 2011). The mutageni-
city of sodium azide is arbitrated through the formation
of an organic metabolite which enters the nucleus, inter-
acts with DNA and generates point mutations in the
genome. According to Nilan et al (1977), SA is relatively
safe to handle, inexpensive and noncarcinogenic as
compared to other mutagens. In mutation breeding
studies, it is important to determine a suitable dose/
concentration of mutagen for a crop plant which can be
employed for inducing maximum variability through
point mutations. Seed germination, seedling growth,
pollen sterility and chromosomal aberration are the
commonly used criteria for studying radio-sensitivity in
plants (Kon et al, 2007; Lal et al, 2009; Sangle et al,
2011; Sheikh et al., 2012). The aim of present study was
to determine the response of mustard seeds to gamma
rays based on germination and survival percentage,
root-shoot length, and pollen fertility with the main aim
of identifying appropriate dose/conc.

Plant Morphology is considered to be an important tool
for isolation of desirable Mutants. Several induced
Morphological reported in
literature showing alterations in the Morphology of
various plant parts. Raw and Jama (1976) Subjected the

Mutations have been

seed of Black Gram (phaseolus Mungo) to X-rays & EMS
treatments with the objective for obtaining some
promising mutants. The induced leaf mutants scored
comprised of Crinkled leaf and waxy leaf narrow leaf
and unifoliate mutants. Crinkled leaf and waxy leaf
mutants had normal fertility and vitality and whereas
the narrow leaf mutant was partially sterile and the

www.ijlsci.in
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unifoliate and extreme dwarf mutant was also isolated
which was completely sterile. Chandra and Tewari
(1978) in bean (Phaseolus aureus) var. Pusa Baisakhi
observed that increasing doses of gamma rays and
neutons caused a gradual reduction in germination of
seeds. Irradiation caused the appearance of leaf
abnormallities including unifoliate, bifoliate, trifoliate,
tetrafoliate and pentafoliate characters. Under the
influence of neutrons both tetra and pentafoliate leaves
were observed on the same plant of cv. S-8 apparently
associated with enhanced luxuriance of plants which
resulted in enhanced pod formation. Moh (1972)
induced variations in seed coat colour of some black
bean (Phaseolus vulgaris) varieties of Latin America.
Though the varieties under improvement were disease
resistant and good yielding yet were considered inferior
because of their seed coat colour. The seeds were
treated with EMS and gamma rays and a special scree-
ning technique was employed in which seed coat colour
mutants were correlated with green hypocotyls colour,
for isolation of the potential mutants at a very early
stage of seeding development. Mutagenesis resulted in
inducing some seed coat colour mutants who varied
from white, yellow to various degrees of brown and
their seed coad colour was associated with a change in
hypocotyl colour from red to green. All these mutnts
were bearing white flowers instead of red in the parents
but their morphology, growth habit and disease resista-
nce wre similar to that of the parents. Further studies
revealed that these induced characters were recessive
and their inheritance followed a simple Mendalian
manner. Kaul and Chaudhary (1972) conducted muta-
genic studies in Atropa belladonna after exposing its
seeds to different doses of gamma rays. Studies were
aimed at assessing the variability in polygenic character
released in M1 generations of belladonna. A higher
variability was noted in than in M1. After observing a
greater variability for tiller number and alkaloid content
than that for plant height and leaf length, it was inferred
that different characters may respond differently to
different mutagenic treatments.

Mouli and Patil (1976) subjected peanuts (Arachis
hypogea) to gamma They
suppressed branched mutant with larger leaves, altered

irradiation. isolated a
flowering pattern, reduced shelling, smaller kernels and
branch length as compared to normal in the autumn and
spring s growing seasons respectively. An extremely
poor pod shelling was observed in autumn grown plants
as compared to spring grown ones. Narsinghani and
kumar (1976) in a mutations breeding programme
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subjected the seed of Cowpea (Vigna Sinensis L.) to EMS
and MMS treatments. In M1 generations, reduction in
survival percentage, mean pod number, seed yield per
plant and average pollen fertility was observed. Gamma
ray induced morphological mutationhave also been 27
reported by Morishita (2001) in Buckwheat and by Tah
(2006) in Mutabean. Kumar et al. (2003) reported
several viable mutants induced by gamma rays in Lima
bean (Phaseolus Lunatus L.) which included earliness,
erect plants, profuse flowering and high yielding
mutants. Wani (2011) reported a series of
morphological mutants in chickpea isolated in separate
and combined treatments of gamma rays and EMS. The
Various types of mutants reported included plant height,
leaf, pod and seed mutants. Combination treatments in
general were found more effective and efficient in
inducing various types of morphological mutants.

METHODOLOGY

Variety used: Pure line seeds of local variety of Brassica
compestris L. were used in the present study. The
certified, healthy and dry seeds (10% moisture content)
of thise variety were procured from Krishi Viggyan
Kendra, Nagpur. This variety well adapted to the agro
climatic conditions.

Mutagens used: The seed of mustard were treated with
different doses/treatment of physical mutagens. The
physical mutagens used were gamma rays.

Gamma rays: Uniform healthy dry seeds (10% moisture
content) of the mustard were exposed to different doses
of gamma rays (10GY, 20GY, 30GY, 40GY, 50GY, 60GY,
70GY, 80GY, 90GY and 100GY) with a dose rate of
20Kr/20min. from 60 cobalt source at the Deparment of
chemistry, Rashtrasant Tukadoji Maharaj Nagpur
University, Nagpur.

Method of treatment with physical Mutagen: Prior to
the mutagenic treatment, the seeds were choose and
passes through the gamma rays in different doses of Kr.

Sample size: A set of 150 seeds were chosen for each
dose / treatment including the control. Out of these 150
seeds, 10 seeds for each treatment and control were
shown in the field for morphological and cytological
studies, Whereas the remaining set of seeds was allowed
to germinate on a moist cotton in petriplates for
measuring Root- shoot length.
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Table 1: Details of Mutagenic Treatment given to
mustard seeds

Mutage
nused

Dose /
Concentrat
ion

Duration of
presoaking
(Hrs.)

Duration of
Treatment
(Hrs)

Control

DDW

12.0

10 - -
20 - -
30 - -
40 - -
50 - -
60 - -
70 - -
80 - -
90 - -
100 - -

Gamma
rays

(GY)

Sowing of seeds in the field: Nursery beds were
prepared for sowing seeds and raising M1 generation. In
January, 2015, the treated as well as un treated (control)
seeds were shown in three replicates in a complete
Randomized Block Design (CRBD) at the Bhawabhuti
Mahavidyalaya, Amgaon. The distance between the
seeds along a row was kept 5cm whereas row to row
distance was maintained at 10cm in each experimental
plot in a replication.

Mechanism of action of physical mutagens

a) Physical mutagens: Gamma rays are the most
energetic form of electromagnetic radiation, possessing
the energy level from 10 kilo electron volts (kev) to
several hundred kev, and they aare considered the most
penetrating in comparison to other radiation such as
alpha and beta rays (Kovacs and Keresztes, 2002).

Gamma rays typically have frequencies above 10 exahe-
rtz (or >101° Hz), and therefore have energies above 100
keV and wavelengths less than 10 picometers (10-12
meter), which is less than the diameter of an atom.
However, this is not a hard and fast definition, but rather
only a rule-of-thumb description for natural processes.
Electromagnetic radiation from radioactive decay of
atomic nuclei is referred to as "gamma rays" no matter
its energy, so that there is no lower limit to gamma
energy derived from radioactive decay. This radiation
commonly has energy of a few hundred keV, and almost
always less than 10 MeV. In astronomy, gamma rays are
defined by their energy, and no production process
needs to be specified. The energies of gamma rays from
astronomical sources range to over 10 TeV, an energy
far too large to result from radioactive decay. A notable
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example is extremely powerful bursts of high-energy
radiation referred to as long duration gamma-ray bursts,
of energies higher than can be produced by radioactive
decay. These bursts of gamma rays, thought to be due to
the collapse of stars called hypernovae, are the most
powerful events so far discovered in the cosmos.

The first gamma ray source to be discovered historically
was the radioactive decay process called gamma decay.
In this type of decay, an excited nucleus emits a gamma
ray almost immediately upon formation (it is now under
-stood that a nuclear isomeric transition, however, can
produce inhibited gamma decay with a measurable and
much longer half-life). Paul Villard, a French chemist and
physicist, discovered gamma radiation in 1900, while
studying radiation emitted from radium. Villard knew
that his described radiation was more powerful than
previously described types of rays from radium, which
included beta rays, first noted as "radioactivity" by
Henri (1896), andalpha rays, discovered as a less
penetrating form of radiation by Rutherford, in 1899.
However, Villard did not consider naming them as a
different fundamental type.Villard's radiation was
recognized as being of a type fundamentally different
from previously named rays, by Ernest Rutherford, who
in 1903 named Villard's rays "gamma rays" by analogy
with the beta and alpha rays that Rutherford had
differentiated in 1899. The "rays" emitted by radioactive
elements were named in order of their power to
penetrate various materials, using the first three letters
of the Greek alphabet:alpha raysas the least
penetrating, followed by beta rays, followed by gamma
rays as the most penetrating. Rutherford also noted that
rays not deflected (or at
not easily deflected) by a magnetic field,
property making them unlike alpha and beta rays.

gamma were least,

another

Gamma rays were first thought to be particles with mass,
like alpha and beta rays. Rutherford initially believed
they might be extremely fast beta particles, but their
failure to be deflected by a magnetic field indicated they
had no charge. In 1914, gamma rays were observed to be
reflected from crystal surfaces, proving they were electr-
omagnetic radiation. Rutherford and his coworker
Edward Andrade measured the wavelengths of gamma
rays from radium, and found that they were similar to X-
rays but with shorter wavelengths and (thus) higher
frequency. This was eventually recognized as giving
them also more energy per photon, as soon as the latter
term became generally accepted. A gamma decay was
then understood to usually emit a single gamma photon.

www.ijlsci.in
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RESULT

Evaluation of M1 generation

Seed germination: The data on seed germination was
recorded right from the emergence of first shoot in each
treatment including control. After recording the data,
percentage of seed germination was calculated by using
the formula.

No. of seeds germinated
x 100

Germination (%) = No. of seeds sown

Seedling height (cm): Seedling height was estimated on
10 th day of germination by measuring root and shoot
length of randomly selected seedling from each
treatment as well as control. Seedling injury as
measured by the reduction in root and shoot length and
calculate in terms of percentage of root and shoot injury.

Control- Treated

Percent injury = x 100

Control

Plant survival: The surviving plants in different
treatments were counted at the time of maturity and the
survival percentage and percent lethality were
calculated by the following formula.

) No. of plants at maturity
Survival (%) = : x 100
No. of seeds germinated

Control- Treated
Lethality (%) = o E‘;ntr:;a ° x100

Quantitative characters of M1 generation: The
following morphological parameters were recorded in
M1 generation .

1. Plant height (cm): The height of 15 randomly
selected plants was measured from the point above the
ground to the tip of the main axis of the plant.

2. Number of pods per plant: Total number of pods per
plant for a selected number of 15 plants from each
concentration including control was recorded.

3. Length of pods per plant (cm): The length of five
pods per plant from 15 randomly selected plants in each
treatment including control was recorded.

4. Number of seeds per pod: Five pods per plant from
15 randomly selected plants in each treatment were
used to calculate the mean seeds per pod.

5. Seed yield per plant: Randomly selected 15plants per
treatment were used for calculating the mean seed yield
per plant.
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Figure 1 Sowing of Seeds in the Seed Bed

Figure 4 Seed Germination and Seedling Height

118 | MPLS -2018 Int. |. of Life Sciences, Special issue, A12; March, 2018




National Seminar on Modern Perspectives in Life Sciences (MPLS-2018)

Figure 5 Seed Germination and Seedling Height

B

Control Treated

STUDIES IN M1 GENERATION:

The mutagenic effects of gamma rays were studied on
seed germination, seedling height, plant survival,
various quantitative characters in M1 generation of
Brassica compestris L.

Seed germination:

Germination percentage was found to be significantly
reduced in all the mutagenic treatments Except 50 Gy.
The maximum inhibition in germination was recorded at
80 Gy treatments. Seed germination was about 100% in
control. In gamma rays it ranged from 90% (10Gy) to
60% (80Gy). The percentage of seed germination was
found 100% in 50Gy treatment of gamma irradiation.

Plant survival:

Plant survival was higher in control (95%) than in all
the ten mutagenic treatments (Table 3). Plant survival
tended to decrease with the
dose/concentration of mutagens are follows:

The plant survival was 55.22, 33.33, 87.5, 22.22, 90.00,
44.44,87.50, 99.00, 88.88, and 85.71 percent at 10Gy, 20
Gy, 30 Gy, 40Gy, 50 Gy, 60 Gy, 70 Gy, 80 Gy,90 Gy, and

increase in the

www.ijlsci.in

Treated

Control

100 Gy treatment of Gamma irradiation respectively
against 95 % in control. The maximum plant survival
was found in 50Gy and 80Gy treatment of gamma
irradiation.

Table 2: Seed germination

Int. |. of Life Sciences, Special Issue A12; March, 2018

Treatment No. of seeds No. of seeds
sowing germinate

Control 10 10
Gamma rays

10 10 09

20 10 09

30 10 08

40 10 09

50 10 10

60 10 09

70 10 08

80 10 06

90 10 09

100 10 07
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Table 3: Effect of gamma rays survival and pollen fertility in M1 generation in Brassica compestris L.

Treatments Germination (%) Plant survival (%) Lethality (L)
Control 100 95.00 60.00
Gamma rays (Gy)

10 90 55.55 44.45
20 90 33.33 66.67
30 80 87.5 12.5
40 90 22.22 77.78
50 100 90.00 10
60 90 4444 55.56
70 80 87.50 12.5
80 60 90.00 10
90 90 88.88 11.12
100 70 85.71 14.29

Mean 85.45 67.96 33.17

Table-4 Effect of various doses (Kr) of gamma irradiation on shoot length (cm), root length(cm), number of

branches/plant, number of pods

Doses /Treatment Shoot length (cm) Root length No. of branches/ No. of pods/
(cm) plant plant

(Control) 00 17 7 2 -
Gamma rays - 10 38 18 3 -

20 17 9 1 -

30 26 10 3 8

40 23 20 2 12

50 75 10 4 10

60 39.5 11 5 14

70 84 17 8 17
80 515 13 5 18
90 61.5 18 4 10
100 91 13 6 30

Seedling height (Shoot length): Data recorded on
seedling height measured in terms of root + shoot length
is presented in Table 4. It is evident from that seedling
height Increases with an increase in dose /
concentration of mutagens. The shoot length was 38 cm,
17cm, 26cm, 23cm, 75cm, 39.5cm, 84cm, 51.5cm,
61.5cm and 91cm at 10 Gy, 20 Gy, 30 Gy, 40 Gy, 50 Gy,
60 Gy, 70 Gy, 80 Gy, 90 Gy, and 100 Gy treatment of
gamma irradiation respectively against 17cm in control.
The maximum Shoot length was found in 100Gy
treatment of Gamma irradiation.

Seedling height (root length): The root length was 18
cm, 9cm, 10cm, 20cm, 10cm, 11cm, 17cm, 13cm, 18cm

and 13cm at 10Gy, 20 Gy, 30 Gy, 40 Gy, 50 Gy, 60 Gy, 70

120 | MPLS -2018

Gy, 80 Gy, 90 Gy, and 100 Gy treatment of gamma
irradiation respectively against 7cm in control. The
maximum root length was found in 40Gy treatment of
Gamma irradiation. Mean squares form Table-4 that the
differences for various treatment of gamma irradiation
were not able to reach the level of significance. Increase
in higher germination percentage at higher doses might
be due to their stimulating effects on activating RNA
synthesis or protein synthesis (Kuzin et al.,, 1975, 1976)
or it could be due to the elimination of germinating
bacterial populations, their spores and mould fungi
(Gruner et al., 1992)

Higher exposures of gamma rays may cause injury in
seeds (Mehetre et al, 1994) and usually shows

Int. |. of Life Sciences, Special issue, A12; March, 2018
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inhibitory effects on seeds of angiosperms and
gymnosperms (Akhaury and Singh 1993; Thapa, 1999).
These results are in line with Sahrif et al., (2000), Din et

al,, (2003) and Kon et al., (2007).

Shoot and root length: Effect of gamma rays on shoot
and root length in this study was adverse and inhibitory
as is evident from data in Table-4 Seeds exposed to
higher doses produced Tall plants with long roots. This
effect of gamma rays on shoot and root length of plants
was more pronounced at 70 Kr to 100 Kr (Table-4).
Shakoor et al.,, (1978) and Khalil et al., (1986) attributed
decreased shoot and root lengths at higher doses of
gamma rays to reduced mitotic activity in meristematic
tissues and reduced moisture contents in seeds
respectively. Decrease in shoot and root lengths of a
number of crops has been reported by Thimmaiah et al.,
(1998), Muhammad and Afsari, (2001), Al-Salhi et al,
(2004), Token et al., (2005), Kon et al,, (2007).

Number of Pods and number of branches: Both
number of branches and number of pods were highly
significantly increased by radiation doses (Table-4). LSD
values showed that maximum means were observed
100 Kr (control) and minimum values for number of
branches and number of leaves were recorded at control
(Table-3).

CONCLUSIONS

The present investigation was conducted to study the
mutagenic effect of gamma rays, in the local variety of
Mustard. The main objective of the study was to induce
the genetic variability in quantitative traits and to
isolate the promising mutants associated with increase
in yield potential of the crop. The significant findings are
summarized as follows:

The mutagenic effect studied on M1 parameters
included seed germination, Seedling height, plant
survival, and various Quantitative traits.

a) Seed germination, seedling growth, plant survival
Increased with an increase in mutagenic treatment.

c) Gamma rays proved to be most effective in causing
maximum biological damage.

d) Studies on various quantitative parameters showed
the inhibitory effect of Lower treatments and
stimulatory effect of Higher or intermediate treatments
in M1 generation.
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e) The mean values for various quantitative traits
Increased at higher treatments, but Inhibitory effects
were noticed at some lower treatments.

f) A significant amount of variability was induced in the
treated populations as compared to Control.

h) 70 Gy, 90Gy and 100 Gy treatments of gamma
irradiation was found to be most effective.
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ABSTRACT

Melisssopalynological analyses are useful in enhancement of bee keeping
industries. Pollen analysis of the nectar sources of Apis dorsata and Apis
florea during summer honey samples from forest area of Gadchiroli
district was carried out. 50 samples were collected during summer 2005
to 2009. Pollen grains were identified from reference slides, 18 samples
were unifloral and 32 were multifloral. A total 72 pollen types were
classified and they were representing 29 families. In the study major
pollen types were recorded viz. Ageratum conyzoides, Syzygium cumin,
Eucalyptus globulus, Terminalia arjuna, Tridax procumbens, Pongamia
pinnata etc. The data reflect the floral situation of the place where
particular honey was produced and identification of geographical origin
based on the presence of combination of pollen types of the particular
area and this area is suitable for establishing apiary industries.

Key word: pollen, Honey, Geographical origin, Gadchiroli.

INTRODUCTION

Gadchiroli District is located on the North- Eastern side of the Maharastra
State. It is situated between 18.43’ to 21.50’ North latitude, 79.45" to
80.53’East longitude.This essentially indicates the Gadchiroli District is
located in the Deccan Plateau. District has State borders of Andhra
Pradesh and Chattisgarh and is categorised as tribal and undeveloped
district and most of the land is covered by forest and hills. The forest has
covered more than 78.40% (11694.059 Km) of geographical area of
district. The main profession of the people is farming. There are no large
scale industries in entire district except few. District is economically
backward. In present work Pollen analysis of honey were carried out to
characterize the honeys and provide important information about the
pollen composition of regional flora . pollen frequency is often used to
verify and label a honey samples as to the major and minor nectar sources
(Kalpana 2005, Kalkar 2009, Bhargava et al 2009). This information has
important commercial value.
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Honeybees visit plants for either nectar or pollen or
both which serves as an adequate source for survival
and growth of bee colonies. Only such areas with a more
or less supply of both these raw materials are useful for
successful bee keeping. helps to enhance apicultural
practices which provides subsidery income to farmer.

MATERIALS AND METHODS

A. Collection of materials

Total 50 samples were collected from various forest
tracts of Gadchiroli district during the period 2005-
2009. The squeezing of honeycombs was carried out
under personal supervision with the help of expert
workers. Enough care was taken to see that only the
honey storing potion of the comb was subjected to
squeezing for the removal of honey.

B. Labeling of honey-samples

The samples collected were labeled by including the first
letters of district followed by forest range, village and
then type of hive of honeybee (i.e. either Apis dorsata or
Apis florea). For convenience where more than one
name begins with same letter then, second and even
sometimes third letter was also used for abbreviations.
For example, Forest ranges included were Chatgaon and
Choudampalli, hence for Chatgaon “Cha” is used as
abbrevation and for Choudampalli, “Cho” is used while
labeling the samples as both the ranges begin with “Ch”,
third letter was used. The sample GChoSD means the
sample is collected from Gadchiroli district (G),
Choudampalli forest range (Cho) and Singanpalli
village of Apis dorsata (D) hives. Whereas “D” and “F”
represents the sample collected from dorsata and florea
hives of Apis. At the end the numerical number of
collected samples is given. For example, GChoSD 2,
GGhSD20, GEED 12 and so on.

C. Field surveys and Preparation of references slides
- Several field trips were undertaken to the Gadchiroli
district for the collection of honey. During these visits
collection of the existing local flora was carried out. The
plant area, their habits, their utility to honey bees as
nectar sources were recorded.

Herbarium specimens of the local flora were made and
identified with the help of Nagpur University herbarium
and standard literature. Polleniferous material of all the
identified plants was collected and reference slides were
prepared using Erdtman’s (1960) acetolysis method.
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The polleniferous material was fixed in 70% alcohol. It
was then crused, filtered and certifuged at 2500 rpm.
The pollen sediment was treated with glacial acetic acid
and centrifuged. The glacial acetic acid decanted off and
pollen sediment was treated with acetolysed mixture (9
part Acetic anhydride and 1 part of concentrated
Sulphuric acid was added drop by drop) and heated in
water bath till brown colour appeared. After cooling it
was centrifuged and supernatant liquid decanted off.
The sediment was then treated with glacial acetic acid.
After slight warming the pollen was mounted in glycerin
jelly and covered by cover slip.

Pollen morphological characters of the local flora were
studied with the help of reference slides and standard
literature.

D. Analysis of honey samples

I) Qualitative analysis :

Qualitative analysis of honey samples was carried out to
recognize the botanical, geographical origin and season
of production of honey based upon the pollen types of
that particular region.1 ml of the honey sample was
dissolve in 10 ml distilled water and centrifuged for 5-7
minutes. This was subjected to acetolysis method
(Erdtman, 1960). Three pollen slides were prepared for
each sample and studied critically for their pollen
contents.The morphological characters of the pollen
types recorded were noted and the pollen type was
identified with the help of reference slides and relevant
literature to genus and species. In some cases however
identification was possible only up to family. A few
types, which were not be assigned to even a family, were
placed in the unknown category.

II) Quantitative Analysis:

Quantitative analysis of honey samples was aimed at
estimating the relative numerical frequencies of diverse
pollen types recorded in each honey sample to facilitate
preparation of pollen spectra and their chief nectar
sources.The frequency classes and frequencies (%) of
the pollen types of each sample were determined in
accordance with Louveaux et al (1978). The pollen
grains were counted at random in various microscope
fields of all three slides prepared by acetolysis
technique. For determining the frequency classes, 300
pollen grains (100 per slide) and for calculating the
pollen frequencies 1200 grains (400 per slide) were
counted. The counts of pollen grains of non melliferous
(nectar less) or anemophilous plants were substracted
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from the total number before calculation the frequencies
of pollen of melliferous (nectar producing) plants. As
recommended by the international commission for Bee
Botany for frequency classes were recognized viz.

P - Predominant pollen (45%) of the pollen grains
counted.

S - Secondary pollen (16-45%)

I - Important minor Pollen (15-3%)

M - Minor pollen (<3%)

The honeys were then designated as “unifloral” if they
contain more than 45% of one pollen taxa, “Bifloral” if
they contain two pollen taxa, showed dominance and

represented in between 16-45% and “Multifloral” if they
contain more than two pollen taxa are showed
dominance.

RESULTS AND DISCUSSION

Analysis of 50 summer honey samples has been carried
out. Out of which, 36% honey samples were found to be
unifloral and 64% were found to be multifloral. Total 72
pollen types (66 melliferous and 6 non melliferous)
referable to 29 families were recorded from these
honey samples shown below in Table 1.

Table 1: Frequency Classes and Frequencies (%) of pollen types of Apis dorsata, Apis florea honeys summer

at various forest range in Gadchiroli District

Sr. Honey Pollen Types
No. Samples ‘ ‘ %
Choudampali Range
1 GChoSF1 | P Nil
S Ageratum conyzoides 28.5%
Terminalia arjuna 20.5%
Schleichera oleosa 18.5 %
1 Tridax procumbens 15%
Achyranthus aspera 10.5%
Brassica nigra 3.5%
M Ocimum scantum 2.5%
Vernonia indica 1.5%
2 GChoSD2 | P Nil -
S Terminalia arjuna 30.5%
Azadirachta indica 20%
Ageratum conyzoides 20.85%
Capparis grandis 15.5%
I Sphaeranthus indicus 10.2%
Mimosa hamata 5%
M Nil
Etapalli Range
1 GEEF 3 P Citrus sp 79.25%
S Nil -
I Woodfordia fruticosa 10.5%
Tridax procumbens 9.5%
M Acacia nilotica 0.75%
2 GEED 12 P Nil
S Schleichera oleosa 25%
Ageratum conyzoids 22%
Butea onosperma 20%
Madhuca indica 18%
I Aegle marmelos 10%
M Evolvulus alsinoides 2.5%
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Careya arborea 1.9%
Rungia repens 0.58%
Acacia nilotica 0.35%
3 GEEF 95 P Nil
S Portulaca oleracea 38%
Tridax procumbens 31%
I Woodfordia fruticosa 15%
Feronia elephantum 9.8%
Helictors isora 3%
M Vitex negundo 2.5%
Unknown 1.8%
4 GEGoD 103 | P Syzygium cumini 55%
S Nil
I Terminalia bellirica 15%
Schleichera oleosa 13%
Albizia lebbeck 9.5%
Mangifera indica 7.5%
M Nil
5 GEGoD 104 | P Nil
S Syzygium cumini 40%
Mangifera indica 20%
[ Capparis grandis 7.9%
Woodfordia fruticosa 5.8%
Lantana camera 4%
M Sphaeranthuis indicus 2.5%
Citrus sp 1.8%
6 GEED 105 | P P-Nil
S Butea monosperma 35%
Terminalia bellirica 28%
Mangifera indica 18%
I Cappris spp. 15%
Sphaerathus indicus 6.5%
M Mimosa sp 2.3%
Lantana camara 1.8%
7 GEED 106 | P Nil
S Pongamia pinnata 32%
1 Butea monosperma 20.5%
Mangifera indica 13%
Zizypus mauritiana 12.18%
Schleichera oleosa 12%
Sphaeranthus indicus 5.3%
Mimosa sp 4.2%
M Nil
Ghot Range
8 GGhSD 10 | P Nil
S Terminalia arjuna 25%
Butea monosperma 23%
Sapindus emarginatus 19.30%
I Careya arborea 10.50 %
Helianthus annus 10.5%
Syzyzium cumini 8%
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Brassica sp 3.7 %
M Nil
9 GGhAdF 17 | P Nil
S Tectona grandis 30%
Capparis grandis 25%
Lantana camara 20%
I Ageratum conyzoide 10.50%
Sphaeranthus indicus 10%
Vernonia cinerea 5%
M Nil
10 GGhAdD 18 | P Nil
S Tamirindus indica 35%
Tectona grandis 20%
Madhuca indica 19%
I Ocimum basillicum 10%
Tridax procumbens 10%
Vitex negundo 3.5%
M Xanthium strumarium 1.6%
11 GGhAdF 19 | P Rungia repens 86%
S Nil
I Vernonia cinerea 11.8%
M Woodfordia fruticosa 2.3%
12 GGhSD 20 | P Syzygium cumini 92%
S Nil
I Ageratum conyzoides 5.5%
M Sphaeranthus indicus 2.5%
13 GGhSD21 | P Nil
S Azadirachta indica 30%
Ageratum conyzoides 30%
Sonchus spp 20%
Pongamia pinnata 20%
I Nil
M Nil
Bhamragad Range
1 GBTD 13 P Terminalia arjuna 63%
S Nil
I Butea monosperma 10%
Largerstromia parviflora 8%
Embelica officinalis 7%
Cassia fistula 7%
M Cyperus rotundus 2.5%
Hibiscus hirtus 22%
Bombox ceiba 1.5%
2 GBBD 15 P Nil
S Pongamia pinnata 29%
Syzygium cumini 20%
I Peltophorum pterocarpus 13.5%
Madhuca indica 16%
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Borassus flabellifers 10%
Woodfordia fruticosa 5.3%
M Sphaeranthus indicus 2.75%
Poaceae type 0.33%
Alapalli Range
1 GAVF 16 P Nil
S Schleichera oleosa - 32%
Prosopis julifera 28%
Tectona grandis 19.5%
I Ricinus communis - 13%
Xanthium strumarium 5.3%
M Mimosa pudica - 2.1%
Borassus flabellifer 1.3%
Markhanda Range
1 GMaChaF | P Syzygium cumini 50%
11 S Nil
I Prosopis juliflera 10%
Coriandrum sativum 8%
Woodfordia fruticosa 10%
Tinospora cordifolia 8%
Carum copticum 4%
Acacia nilotica 3.5%
Bombox ceiba 3.5%
M Citrus spp. 2.3%
2 GMaAsF14 | P Eucalyptus globulus 78%
S Nil
I Alternanthera sessilis 13.7%
M Cassia fistula 2.5%
Feronia elephantum 2.5%
Waltheria indica 2.3%
Vernonia cinerea 1%
3 GMaAsF31 | P Nil
S Carica papaya 24%
Pongamia pinnata 22%
I Schleichera oleosa 15%
Capparis grandis 13%
Buchanania lanzan 9%
Alternenthera sessilis 8.5%
Sida acuta 5%
Unknown 3.5%
4 GMaAsF36 | P Eucalyptus globulus 52%
S Nil
I Tectona grandis 15%
Terminalia arjuna 15%
Sapindus emarginatus 12%
Sida acuta 2.7%
M Unknown 2.5%
5 GMajaD37 | P Nil
S Tectona grandis 35%
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Butea monosperma 25%
Alternanthera sessilis 15%
Zizypus maurantina 13.3%
Rungia repens 10%
M Cyperus rotundus 1.7%
6 GMaAdD 38 | P Lannea coromandelica 61.25%
S Nil
S Tridax procumbens 25.8%
I Capparis grandis 10.13%
M Butea monosperma 2.8%
Bombox ceiba 1.5%
Sphaeranthus indicus 0.75%
7 GMaAdD 39 | P Nil
S Tectona grandis 30%
Tridax procumbens 20.3%
Lannea coromandelica 18%
I Alternanthera sessilis 10%
Schleichera oleosa 8.5%
Capparis grandis 7.2%
Erythrina indica 6.5%
M Nil
8 GMaUD 44 | P Nil
S Tamarindus indica 28%
Schleichera oleosa 24%
Zizypus xylocarpa 18%
I Capparis grandis 15%
Butea monosperma 10%
Tephrosia purpurea 3.8%
M Bombox ceiba 2.3%
9 GMaKaD 63 | P Eucalyptus globulus 85%
I Madhuca indica 5.6%
Rungia repens 51%
Hygrophila auriculata 3.9%
M Nil
10 GMaKaD 64 | P Nil
S Rungia repens 35%
Tectona grandis 30%
I Lantana camara 11%
Alternenthra sessilis 10%
Cordiospermum halicacabum 7.5%
Ocimum sanctum 3.2%
M Vernonia cinerara 2.3%
Cassia tora 2.1%
11 GMaAnD 65 | P Terminalia arjuna 80%
S Nil
I Tridax procumbens 6.5%
Tectona grandis 5%
Butea monosperma 3.5%
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Ocimum sanctum 3.5%
Unknown 3%
M Nil
12 GMaAnF 66 | P Nil
S Ageratum conyzoid 35%
Achyrantus aspera 20%
Tridax procumbens 18
I Schleichera oleosa 12.5%
Lannea coromandelica 10%
M Xanthium strurmanium 2.5%
Vernonia cineara 2%
13 GMaAsF 67 | P Terminalia arjuna 89.18%
S Nil
I Xanthium strumarium 3%
M Ocimum basillicum 2.5%
Bombax ceiba 2.5%
Unknown 3%
14 GMaAsD 87 | P Nil
Eucalyptus globulus 40%
Pongamia pinnata 35%
I Zizypus xylocarpa 12%
Tinospora cordifolia 8%
Butea monosperma 5%
M Nil
15 GMaUF 88 | P Pongamia pinnata 100%
16 GMauD 89 | P Nil
S Pongamia pinnata 28%
Butea monosperma 25.8%
I Tectona grandis 15.25%
Madhuca indica 13.83%
Tridax procumben 9.7%
Sphaerantus indicus 5.8%
Capparis grandis 3.2%
M Nil
17 GMaKoF 90 | P Nil
S Schleichera oleosa 30%
Delonix regia 25%
Terminalia tomantosa 20%
I Zizypus mourintana 10%
Waltheria indica 9%
Woodfordia fructicosa 6%
M Nil
18 GMaKoF91 | P Nil
S Eucalyptus globulus 30%
Tamarindus indica 23%
Pongamia pinnata 18%
1 Ageratum conyzoides 12%
Ocimum sanctum 52%
Porlulaca oleracea 1%
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Vernoria cinerea 3.5%
Cardiospermum halicacabum 3%
M Cassia tora 2.5%
19 GMaKoD 92 | P Nil
S Butea monosperma 35%
Tridax procumbens 25%
I Madhuca indica 10%
Terminalia arjuna 9.8%
Achyranthus aspera 7%
Ageratum conyzoides 6.5%
Cassia tora 4%
M Brassica nigra 1.4%
Vernonia cinerea 1.5%
20 GMaAsF93 | P Nil
S Capsicum frutescens 30%
Capparis grandis 20%
I Tridax procumbens 15.5%
Ricinus communis 10.5%
Zizypus mauritiana 9.5%
Sapindus emarginatus 9%
M Achyranthus aspera 2.8%
Xanthium strumarium 2.5%
21 GMaAsF94 | P Nil
S Lannea coromandelica 30%
Schleichera oleosa 25%
Tridax procumbens 16%
I Achyranthus aspera 12.2%
Vernonia cinerea 7.5%
Brassica sp 5.8%
Tinospora cordifolia 3.5%
M Nil
22 GMaUF 100 | P Nil
S Eucalyptus globulus 38%
Schleichera oleosa 17%
Tamarindus indica 16%
I Terminalia arjuna 9.6%
Capparis grandis 9%
Syzygium cumini 7.3%
M Citrus sp 2.5%
Cassia tora 0.66%
23 GMaUF 101 | P Nil
S Terminalia sp 28%
Lannea coromandelica 25%
Schleichera oleosa 20%
I Bombax ceiba 12.5%
Woodfordia fruticosa 8.6%
Careya arborea 3.4%
M Rutaceae 1.3%
Cassia tora 1.3%
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24 GMaKoF P Schleichera oleosa 51%
102 S Lannea coromandelica 20%
Careya arborea 16%
I Citrus sp 8%
Capparis grandis 52%
M Poaceae 0.75%
Mulchera Range
1 GMuGaF 32 | P Schleichera oleosa 67%
S Nil
I Zizypus xylocarpa 11.3%
Mangifera indica 10.5%
Sapindus emarginatus 5.7%
Capparis grandis 3%
M Borassus flabellifer 2.5%
2 GMuGaF 33 | P Syzigium cumini 68%
S Nil
1 Ageratum conyzoides 13%
Zizypus xylocarpa 10%
Schleichera oleosa 4.7%
Xanthium starumarium 3.5%
M Vernonia cinerea 1.5%
Poaceae type 0.33%
3 GMuGaD 34 | P Syzygium cumini 75%
S Nil
1 Schleichera oleosa 8.3%
Tectona grandis 7.3%
Terminalia arjuna 5.8%
Borassus flabellifer 3.1%
M Nil
4 GMuGaD 35 | P Nil
S Ageratum conyzoides 35%
Tectona grandis 20%
I Feronia elephantum 15.5%
Butea monosperma 12%
Terminalia arjuna 9%
Clerodendrum inermae 5%
Xanthium strumarium 3.4%
M Nil
5 GMuMuF 40 | P Terminalia arjuna 81%
S Nil
I Schleichera oleosa 12%
Capparis grandis 7%
M Nil
6 GMuMuF | P Terminalia arjuna 78%
41 S Nil
Woodfordia fruticosa 10%
Justica procumbens 7.5%
Unknown 1%
M Syzygium cumini 2.3%
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Vernonia cinerea 1.5%
Poaceae 0.75%
Chatgaon Range
1 GChaGiD 43 | P Nil
S Ageratum coniyzoides 30.50%
Mangifera indica 29%
Terminalia tomantosa 25%
I Sphaeranthus indicus 14%
M Capparis grandis 1%
Bombox ceiba 1%
Abbreviations:

Adayal - Ad; Allapali - A; Ankhoda - An; Ashti - As; Bhamragad - B; Chatgoan - Cha; Choudampali - Cho; Etapali - E; Gandhinagar -

Ga; Ghot - Gh; Goadsur-Go; Gilgaon _  Gi;

Jayrampur - Ja;

Jimalghata - Ji; Kadoli - Ka;

Konsari - Ko; Markhanda - Ma; Mulchera — Mu; Permili - P; Rengewai - R; Saknapur - S; Tadgaon - T; Umari - U; Velgur - V

Fig. 1. Hygrophila auriculata 2. Sphaerantus indicus, 3. Schleichera oleosa, 4. Mimosa hamata 5.Careya arberea
6.Bombox ceiba, 7.0cimum sanctum8.Eucalyptus globulus, 9.Citrus sp.

DISCUSSION

The unifloral honeys were assigned to Syzygium cumini
(5), Terminalia arjuna (4), Eucalyptus globulus (3),
Schleichera oleosa (2), Citrus sp (1), Rungia repens (1),
Pongamia pinnata (1) and Lannea coromondelica (1).
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Major Secondary pollen types encountered in summer
honeys were- Ageratum conyzoides, Butea monosperma,
Eucalyptus globulus, Lannea coromandelica, Mangifera
indica, Pongamia pinnata, Portulaca oleracea, Rungia

repens, Schleichera oleosa, Sphaeranthus indicus,
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Syzygium cumin,Tamarindus indica, Tectona grandis,
Terminalia arjuna, Tridax procumbens.

Common important minor types included pollen types
viz. Sphaeranthus indicus, Justica procumbens, Feronia
elephantum, Cleradendrum inermae,
strumarium, Borassus flabellifer, Zizypus xylocarpa,
Sapindus emarginatus, Mangifera indica, Capparis
grandis, Woodfordia fruticosa, Careya arborea, Waltheria

Xanthium

indica, Vernonia cinerea, Vernonia indica, Achyranthus
aspera, Portulaca oleracea, Ocimum sanctum, Tinospora
cordifolia, Butea monosperma, Hygrophila auriculata,
Tephrosia purpurea, repens,
sessilis, Buchanonia lanzan, Tectona grandis, Terminalia

Rungia Alternaethera
arjuna, Ocimum basillicum, Tridax procumbens and
others. Our observations were supported by
Bhusari,et.al, 2005 in Apis Honey from Maharashtra.

Sheshagiri (1985), Agashe and Scinthia (1995), Agashe
(1997), brought out important findings such as
occurrence of unifloral from Eucalyptus,
Coriandrum sativum, Syzygium cumini, Psidium guajava,
Pongamia pinnata and Phyllanthus from Dharampuri
district, Bangalore and it environs costal Karnataka
district of Bangalore and Udupi. Seethalakshmi (1980)
on the basis of pollen contents of 12 honey samples from
8 states indicated that the pollen spectra of honey
unravel their geographical origin and recorded Syzygium

honeys

cumini, Mimosa rubicalis as a predominant pollen types.
Similar finding also reported in our present work

CONCLUSION

The nectar is major raw resource for the bee keeping
industry. It transforms into honey after conservation by
the bee. Similarly pollen is also needed for the growth of
the bees. The outcome of the present studies is that, it
explored 64 nectar sources from this region, among
these 8 are predominant , 56 are secondary nectar
sources and important minor and minor nectar sources.
This information of nectar sources will definitely help in
promoting bee keeping industry. Such studies will also
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be helpful in improving economy of the farmer, rural
and tribal people as it will add as a subsidiary income
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ABSTRACT

Nagbhid is surrounded by abundance of nature and forest. Local people of
the area depend on the forest products for earning money as well as
aware of the various medicinal properties of the plant. In present study
survey of ethnomedicinal plants was carried out during January 2014 to
December 2015 from Nagbhid Tahsil. Ninety botanically important
medicinal plants belonging to fourty nine families were identified with
relevant information and are documented alphabetically with their
botanical names followed by local name, family, parts used and modes of
preparation of medicine. The local healers in this area use the medicinal
plants in cure of various diseases. Documenting the indigenous knowledge
is important for the conservation and utilization of biological resources of
this area.

Key words: Medicinal plants, Local healers, Nagbhid Tahsil, Indigenous,
conservation.

INTRODUCTION

According to the World Health Organization, most populations still rely on
traditional medicines for their psychological and physical health
requirements (Rabe and Van Stoden, 2000). Researchers have a special
interest in the medicinal plants used in Ayurvedas and other traditional
system of medicines. Most of the allopathic drugs have been invented but
the plant-based medicines have its own unique status as it has no side
effects on the human body. The knowledge of medicinal plants has been
accumulated in the course of many centuries based on different Indian
system of medicines such as Ayurveda, Unani and Siddha. Today there is
an increasing desire to unravel the role of ethnobotanical studies in
trapping the centuries old traditional folk knowledge as well as in
searching new plant resources of food, drug etc. (Jain, 1991). There is an
urgent need to document the ethno biological information presently
existing among the diverse communities before the traditional knowledge
is completely lost. Indian traditional medicine is based on different system
such as Ayurveda, Siddha and Unani used by various communities (Gadgil,
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1996). The local used of plants as a cure are common
particularly in those areas, which have little or no access
to modern health services, such as the innumerable
tribal villages and hamlets in India indicates that the
dependency of traditional societies on the wild
collections for subsistence needs (Campbell et al., 1997).
Nearly 80% of the world population depends upon
traditional system of health care (Anonymous, 1998). In
India it is reported that traditional healers use 2500
plant species and medicine (Pie, 2001). In recent years,
traditional ethno-botanical studies have received much
attention due to their wild local acceptability and clues
for new or less known medicinal plants (Tripathi, 2000).

People living in the developing countries rely quite
effectively on traditional medicine for primary health
care (Sullivan and Shealy, 1997; Singh, 2002). Until now,
however, there has been little effort to document the
volume and impact of national or international trade in
India’s medicinal plants (Ganesan and Kesavana, 2003).
The present paper deals with the listing and document-
tation of medicinal plants commonly used on various
diseases by the local people, traditional healers and
Vaidus in Nagbhid Tahsil of Chandrapur district,
Maharashtra.

METHODOLOGY

Study Area: Nagbhid Tahsil is the western most district
of the Vidharbha, of the Maharashtra State. The district
is situated between 19951 and 21917 North latitudes
and 75957 and 76°49 East longitudes. In Nagbhid
Tahsil, local Vaidus are natural retainers of traditional
knowledge which passed from generation to generation
through oral folklore.

Survey and Collection of Information: The field
survey was carried out from January 2014 to December
2015 for documentation of medicinal plants used by
local people in this area. Information on the use of
medicinal plants was obtained through, field tours,
interviews and informal conversation with traditional
healers, knowledgeable person or medicine men, Vaidus,
experienced and aged person, local healers of the
villages. They were consulted for recording local name,
parts of plant used, methods of drug preparation and
recommended doses. Personal interviews and group
discussions with local inhabitants revealed some very
valuable and specific information about the plants,
which were further authenticated by cross checking.
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Preparation of Herbarium and Identification: The
plants were collected from remote place in vegetative
and blooming conditions, simultaneously noting the
vernacular names and all the relevant information
disclosed by the local practitioners. The plants were
brought to the laboratory and processed for herbarium
specimen. Plants were identified using relevant scien-
tific literature (Hooker 1872-1877; Cooke 1967 (Rpr.);
Sharma et al. 1996; Naik 1998; Singh and Karthikeyan,
2000, Singh et al. 2001). Subsequent visits were planned
to photograph the plants in proper blooming period.

RESULTS AND DISCUSSION:

During present survey 90 medicinal plant species
belonging to 49 families were recorded. A brief
information including botanical name, family, local
name, parts used and their medicinal value by the
peoples is given in Table No.l. As the forest area is
nearer to Nagbhid, most of the local healers collected the
plants from the forest. The medicinal plant parts like
leaf, bark, seed, root, tuber, fruit and whole plant were
used in raw or cooked forms (Enumeration). The most
cited diseases were: jaundice, piles, asthma, skin
diseases, fever and rheumatism.

Although this is firsthand knowledge about ethno-
medicine in Nagbhid tahsil, thorough pharmacological
investigations are recommended since the informants
claim the uses with confidence and strong belief. The
main aim of this study was to gather the information
about the different medicinal plants used to cure
different disease in Nagbhid. Most of the local people
still dependent and believed on the herbal plants for
their remedial properties. There is no written document
of such indigenous plant medicine. It spread only by
mouth publicity. It is the alarming sign that the
knowledge of medicinal plants will disappear in near
future. So it is important to preserve this precious
knowledge for future generations. These ethno-
medicinal plants present in the vicinity of the forest are
also a source of income for the local communities. The
ethnomedicinal plants are wunder threat due to
deforestation, overgrazing and their over utilization.
Due to this many medicinal plants are now come under
critically endangered category. There is urgent need of
their conservation (Burlakoti and Kunwar, 2008). By
taking the active support of local and villagers, and
forest persons these plants can be preserved for our
future generations.
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Table 1: Listing of Medicinal Plants used by local and Traditional peoples of Nagbhid.

SN | Botanical name Local name Family Mode of administration
1. Achyranthes Agadha Amaranthaceae The boiled leaves are consumed to relieve internal piles
aspera L. Decoction of plant in the treatment of kidney stone.
2. Abutilon indicum | Atibala Malvaceae Various parts of the plant are used as a demulcent,
L. aphrodisiac, laxative, diuretic, sedative, astringent,
expectorant, tonic, anti-inflammatory, anthelmintic, and
analgesic and to treat leprosy, ulcers, headaches, gonorrhea,
and bladder infection.
The whole plant is uprooted, dried and is powdered. to
consume a spoonful of this powder with a spoonful of honey,
once in a day, for 6 months until the day of marriage, for safe
and quick pregnancy.
The leaves are used as adjunct to medicines used for pile
complaints. The flowers are used to increase semen in men.
3. Adhatoda Adulsa Acanthaceae Gargle with the extract of the leaves with salt to cure
zeylanica Medik. tonsillitis. Leaf extract is taken internally to relieve cough and
cure asthma.
4, Adiantum Hamsapadi / | Pteridaceae The whole plant is applied externally to burns. The leaves are
philippense L. Lal laajaalu anti-inflammatory. The plant can be used as anti-poisonous.
5. Aegel ~marmelos | Bel Rutaceae The bel fruit is used against dysentery and diarrhea. Juice of
(L.) Correa Bel leaves with black pepper is given orally in jaundice.
6. Alangium Ankol Cornaceae The roots and the fruits are used for the treatment of
salvifolium L. F. rheumatism and haemorrhoid. Externally, it is used for the
Wang. treatment of bites by rabbits, rats, and dogs. The root-bark is
also used in traditional medicine skin problems and as an
antidote for snake bite.
7. Aloe vera (L) | Korphad Liliaceae Pulp juice of leaf is used to cure piles, jaundice and stomach
Burm ache and apply locally to recover the burnt skin and for
wound healing.
8. Andrographis Bhui-neem Acanthaceae One teaspoon of fresh plant juice is taken twice a day for
paniculata Burm. seven days to treat snake-bite and scorpion-bite
9. Argemone Piwla Dhotura | Papaveraceae The paste of seeds with salt and mustard oil is used as tooth
Mexicana L. paste by those suffering from pyorrhea. The Bhils apply fresh
leaves or their juice on eyes in conjunctivitis.
10. | Aristolochia Badakvel Aristolochiaceae Root powder is combined with honey and given internally in
bravteata Retz. case of gonorrhea, boils, ulcers and other skin disease.
11. | Asparagus Satavari Asparagaceae The prevention and treatment of gastric ulcers and
racemosus Willd. dyspepsia, and also been used for nervous disorders. The
roots are used in regimen of processing and drying. Roots
used as a uterine tonic.
12. | Bacopa monnieri | Jadpala Scrophulariaceae Plant extract is used in snake bite, scorpion sting and in
L. asthma.
13. | Baliospermum Jamalgota Euphorbiaceae Seed paste applied externally on swellings and seed oil
montanum Willd. applied locally in rheumatic pains. Root decoction is given in
asthma and seeds are used as purgative.
14. | Bauhinia  vahlii | Chamul / | Fabaceae The Fruits are light, dry and have binding properties to cure
Wight and Arn. Mahul diseases of pitta and the whole plant is healer and coagulant.
It purifies blood and checks body weights.
15. | Boerhaavia diffusa | Khaparkhuti Nyctaginaceae Decoction of roots as an expectorant to cure asthma and
L. jaundice.
16. | Boswellia serrata | Dinkya Burseraceae The leaf-juice is used to cure eye infection and bark decoction
Roxb. is taken orally to cure chronic cough and cold.
17. | Butea Palash Fabaceae Seed powder with goat milk is given as an aphrodisiac. Seed
monosperma powder is taken orally as contraceptive. Shoot paste is
Lamk. applied twice a day for one week piles.

www.ijlsci.in

Int. |. of Life Sciences, Special Issue A12; March, 2018

| 137



http://www.ijlsci.in/

Shende et al., 2018

18. | Calotropis Akawa Asclepiadaceae Root decoction is given for lactation. Flowers (2-3)
gigantea (Linn.) consumed to cure cough and asthma.
R.Br.
19. | Capparis decidua Karira Capparaceae It is used as vegetable for diabetic patients and the root bark
Forssk dgew is used to cure swollen joints.
20. | Caralluma Dagadkakdi Asclepiadaceae Stems are eaten raw for a week to cure bleeding piles. Stem
adscendens Grav. is crushed with ginger and taken internally to cure cough.
& Mayur.
21. | Careya arborea Kumbi Lecythidaceae Fruit decoction is prescribed orally for snake- bite. Decoction
Roxb. of root bark is taken in piles
22. | Cassia tora L. Tarota Caesalpiniaceae Powder of seeds used on Vata. Pregnanat women prepared
coffee from powder against cold.
23. | Cassis fistula L. Amaltash Caesalpiniaceae Fruit pulp is advised for constipation. Leaf poultices are
applied externally for paralysis and rheumatism.
24. | Cayratia trifolia L. | Wajwel Vitaceae Leaf Powder is taken orally with milk for the early recovery
for fractured bone.
25. | Celastrus Malkangi Celastraceae Seed oil is applied externally in the treatment of knee-pains
paniculatus Willd. and paralysis and dropped in eyes for better eyesight.
26. | Celosia argentea Rankurdu Amaranthaceae Plant powder with a cup of milk is given to the ladies twice a
L. day for a week to cure white discharge. The root decoction is
effective in the treatment of kidney stone.
27. | Chlorohytum Safed moosli Liliaceae 1 gram powder of tuberous root is mixed with water and
borivilianum given to male as a tonic. Small amount of tuber is given to
Roxb. female to check leuchorroea.
28. | Cissampelos Patha Rananculaceae Leaf extract is wused as Antimalarial as well as
pareira L. its antiviral properties, especially against Dengue virus.
29. | Clerodendrum Bharungi Verbenaceae Decoction of root is taken in malarial fever and ophthalmic
serratum L. complaints. The paste of leaves is applied externally to ripen
the wounds. Decoction of root powder is prescribed as blood
purifier.
30. | Cocculus hirsutus Vasan Menispermaceae Leaf extract is taken in peptic ulcers. The leaf extract taken
L. internally along with milk for treatment of supermatorrhoea.
The extract of root is taken internally in paralysis.
31. | Convolvulus Shankapushpi | Gentianaceae With cumin and milk leaves are used in fever, nervous
pluricaulis Choisy debility and loss of memory.
32. | Corallocarpus Akasgaddah Cucurbitaceae The tuber is used for skin disease, cough and it also used for
epigaeus Rottl. Et. eye disease.
Willd. Hook.
33. | Costus speciosus Jangli-adrak Costaceae Spoonful rhizome powder with a glass of water in empty
Koen. stomach is taken as aphrodisiac. Juice of rhizome is taken to
cure urinary tract infections.
34. | Cucumis callosum | Indrava Cucurbitaceae The paste of tuber is applied on swelling areas on neck and
L. in earache.
35. | Curculigo Kala kand Hypoxidaceae Tuber powder is taken orally as an aphrodisiac and to cure
orchioides Gaertn. gonorrehea. One teaspoon powder with milk is taken orally
by to cure leucorrhoea.
36. | Curcuma Jangali Halad Zingiberaceae Roots are boiled and eaten against dysentery and cardiac
pseudomontana J. diseases
Graham
37. | Datura Pandhara Solanaceae Datura is used as herbal medicine in case of Ayurveda for
Stramonium L Dhotra asthma. the oil extract from it is used for growth of hair.
38. | Desmodium Ranganjya Fabaceae The roots are used for treating the diseases like chronic
gangeticum L. Dc. fever ,cough ,diarrhea ,vomiting ,piles
39. | Dioscorea Kadu Kanda / | Dioscoreaceae Bulb used for treatment of diabetes.
bulbifera L Ratalu
40. | Dioscorea hispida | Bhul-kand Dioscoreaceae Boiled tubers are taken twice a day for a week to cure piles.
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Dennst. Schl. The tuber is eaten as vegetable after keeping it overnight in
water or after boiling.

41. | Diospyros Tembhru Ebenaceae Decoction of flower is effective in night-blindness and in

melanoxylon diarrhea. Leaf paste is applied in scabies and timorous
Roxb. glands. Paste of fruit is applied in bone fracture.
42. | Dolichandron Medshingi Bignoniaceae The mixture of leaf extract 50 ml and 50 gm curd is taken
falcate Seem. twice a day for a week to cure bleeding piles. Leaf powder
with water is given in diabetes.
43. | Echinops Ulati Asteraceae Paste prepared from powder of the root bark is applied on
echinatus Roxb. male genitals externally for sexual vigour. Root decoction is
an effective remedy for hernia.
44, Enicostema Kadu Nai Gentianaceae The plant is used to treat diseases like diabetes, hernia
axillare lam. ,swelling, itching and insect poisoning.
Raynal

45. | Ensete superbum Ran keli Musaceae Stem extract is used in treatment of Leucorrhea & debility.
Roxb

46. | Eulophia ochreata | Amarkand Orchidaceae Tuber powder with one cup milk is used against cancer
(Lindl.) diseases

47. | Ficus benghalensis | Wad Moraceae The milk extract of plant with 1 teas full sugar is used against
L. ulcers, vomiting, vaginal complaints, fever, inflammations,

leprosy etc.

48. | Ficus religiosa L. Pimpal Moraceae The juice of its leaves used as the ear drop. Its power bark
used to heal the wounds. The bark of the tree is useful in
inflammations and glandular swelling of the neck. The roots
are even chewed to prevent gum diseases. Its fruit is laxative
which promotes digestion and checks vomiting. The
powered fruit is taken for Asthma. Its seeds are used in
urinary troubles.

49, | Gardenia Dikemali Rubiaceae Bark is used in headache, juice of leaves is given in body

gummifera L. pain. Root powder is used in impotency.

50. | Geodorum Harghati Orchidaceae Fresh root paste mixed with 2 drops of ghee and 5 ml of

densiflorum L. honey and taken orally to regularized menstrual problems.

51. | Gloriosa superba Kal-lavi Liliaceae About 10 mg tuber powder is taken orally by the tribal ladies

L. only once to regularize menstrual disorder. Tribals crush
tubers of the plant in water and apply on head to kill the lice.

52. | Glossocarda Patthar suva Asteraceae Paste of leaves is applied on healing and on wounds.

bosvallea L.

53. | Grangeama Mustaru / Asteraceae The leaf sap is used to treat ear ache.

deraspatana L. Mashipatri

54. | Helicteres isora L. | Marophali Sterculiaceae Fruit paste with honey internally is good remedy for
diarrhea, stomachache, chronic dysentery in children, a
general practice in tribals.

55. | Hemidesmus Kawdi / Apocynaceae Root is powdered and given with honey in jaundice. Latex is

indicus (L) R.Br. Anantmul applied in the form of paste of sores and wounds. Root
decoction is taken once a day for blood purification

56. | Holarrhena Kuda Apocynaceae Seeds are dip in water and in powdered form given for

antidysenterica dysentery and in worm infections.
Wall.

57. | Holarrhena Indrajao Apocynaceae Leaves are used for treatment of skin diseases such as

pubescens Buch. scabies, ringworm ,itching and other infections.

58. | Leea crispa Van. Wanchalita Vitaceae The root tuber is used as a treatment against guinea worms.

59. | Leeam acrophylla | Hathikana Vitaceae The roots are used for treatment of guineaworm and

Roxb. ringworm.
60. | Leucas aspera Kombda Lamiaceae Leaf juice (2-3 drops) dropped into nostrils to get relief from
Willd. heavy cold. The leaves decoction is very useful in chronic
rheumatism.
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61. | Limonia Kawath Rutaceae Leaf juice with onion juice and camphor is taken orally in

acidissima L. cholera.

62. | Momordica dioica | Jangli Karla Cucurbitaceae Roasted root is used to stop bleeding from piles. A piece of

Roxb. tuber is recommended internally for liquor addiction.
63. | Mucuna pruriens Khaj-kuiri Fabaceae One spoonful seed powder with a glass of milk is given to
(L) DC. increase sexual vigor and as a health tonic. Seeds are given
for improving retention of semen and night dreams. Roots
are effective in dysentery.

64. | Ophiglossum Ran Palak Ophioglossaceae The plant is used as an anti inflammatory medicine and .the

reticulatum L. leaves are applied to wounds.

65. | Ophioglossum Sapa- Jeebh Ophioglossaceae The leaves are eaten as salad or cooked it is good for heart.

costatum R. Br.

66. | Phyla nodiflora L. Panmundi Verbenaceae Juice obtained from the plant is given against blood
dysentery and pneumonia. The leaves are chewed to cure
toothache.

67. | Phyllanthus Kadu-awla Euphorbiaceae Young leaves are good for dysentery. About 10g paste of hole

amarus Schum. plant is given thrice daily for one week for both plant in
hepatitis and chronic liver problems.

68. | Plumbago Chitramula Plumbaginaceae Juice of 5-10 leaves is taken orally as an antidote in snake-

zeylanica L. bite. Tribals apply the paste of roots on the piles. Root paste
along with milk applied externally in leprosy and other skin
diseases.

69. | Psoralea Bawchi Fabaceae Seed powder one spoonful with a glass of milk is prescribed

corylifolia L. twice a day for a month in the treatment of impotency,
premature ejaculation and to improve vitality. Seed oil of
applied externally in psoriasis, leprosy and leucoderma.

70. | Pterocarpus Bijasal Fabaceae Water is kept overnight in a glass made out of the stem and

marsupium Roxb. taken in the morning to treat diabetes. Leaf decoction is
taken in active stomach pain and dysentery.

71. | Pueraria tuberose | Bhuikohla Fabaceae Tubers are crushed and applied o joints to treat rheumatism.

Roxb. Tuber decoction is prescribed for lactation after childbirth. In
painful urination.

72. | Sida cordifolia L. Chikana Malvaceae Decoction of seed against dysentery and stomach pain.
Crushed fresh leaves applied on cut surface.

73. | Solanum Kateringani Solanaceae The seeds are expectorant. They are used in the treatment of

virginianum L. asthma and catarrh.

74. | Sopubia Dudhali Scrophulariaceae The stem is given orally after pregnancy for milk secretion.

delphinifolia G.
Don Gen. Syst.
75. | Spilanthes calva Akkal-kadha Asteraceae The flower heads are chewed