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In present work, nanocrystalline SmFeO; perovskite oxide powder was prepared by sol-gel method. Thick films of SmFeO;were fabricated |
onto a glass substrate by screen printing technique and heated at 500 °C for 30 min. As-prepared pure nanocrystalline SmFeO; thick films |
were dipped into 0.1 M aqueous solution of cobalt chloride for different intervals of time. Microstructure and surface morphology of both
pure and Co surface modified SmFeO; thick films were investigated by energy dispersive X-ray analysis (EDAX) and field effect scanning |
electron microscopy (FE-SEM) techniques. The FE-SEM micrograph reveals the porous nature of thick films. EDAX analysis showed |
that both pure and Co modified thick films are oxygen deficient. Gas sensing performance of these films was tested for different gases. |
The highest response and selectivity was recorded to 50 ppm NH; gas at 200 °C for SmFeO; thick film dipped into cobalt chloride solution |
for 3 min. The effect of cobalt doping and its dipping time on microstructure, surface morphology and gas sensing properties of pure
SmFeO; thick film was discussed. I
|
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INTRODUCTION

Recently, perovskites of type ABO; (A: rare earth, B:
transition metal) have attracted a great deal of attention due to
their variable chemical and physical properties. They have wide
range of applications including solid oxide fuel cell [ 1], catalysis
[2], photoluminescence [3] and gas sensors [4-7]. Their prop-
erties such as ionic and electronic conductivity, chemical stability
can be tuned for particular application by partial substitution
at A-site and/or the B-site. SmFeOsis one of the rare earth ortho-
ferrite extensively studied as chemical gas sensor material. Its
conductivity increases with exposure to oxidizing gases and
decreases with the exposure to reducing gases. Due to p-type
semiconductivity, SmFeO; have been typically studied for
detection of oxidizing gases such as ozone, oxygen and NO,
[8-11]. But under reducing conditions, SmFeO; was reported
to be chemically unstable due to phase separation of Sm,Os;
and Fe,O; [ 12]. Further, at low temperature very poor response
was recorded for these sensors under both oxidizing and redu-
cing conditions due to their very low electrical conductivity.

Ammonia is colourless gas and easily reacts with water to
form ammonium hydroxide which is highly irritating. Common
sources of ammonia are refrigerant gas, pesticides, explosives,
dyes, efc. Hence most of the people are exposed to ammonia.
From breathing, swallowing or skin contact, ammonia enters
into human body and reacts with water to form ammonium
hydroxide which is very corrosive and damage body cells [13].
Therefore detection of ammonia is essential. In present work,
apure SmFeOsbased gas sensor is fabricated to test its perfor-
mance for the detection of ammonia. The sensor responds to
ammonia gas but showed poor sensitivity at small temperature
due to low electrical conductivity. Therefore, it is evident that
to use SmFeOsbased gas sensor for the detection of reducing
gases like ammonia, there is a need to improve its electrical
conductivity.

Generally conductivity is related to the oxygen vacancies
presents on the surface. Formation of oxygen vacancies increases
by increasing temperature and by incorporating additives [ 14].
But high working temperature has adverse effect on the stability
of a sensor. Therefore, incorporating additives to base material
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can be effective and also practical way. Incorporation of addi-
tives to base material can be achieved either by doping or dipping
method. Cobalt, being reducible element, is expected to induce
more oxygen vacancies in SmFeO; Co doped SmFeO;has been
reported for its improved electrical conductivity especially to
ozone and NO, [15]. However, for reducing gases, issue of
chemical stability may arise because Co-O bond is weaker than
Fe-O bond. Furthermore, high specific surface area and small
crystallite size are essential requirements since they directly
affect the gas sensing properties. Number of techniques like
co-precipitation method, sol-gel method and hydrothermal
method have been adopted to increase the specific surface area
and to decrease crystallite size [16,17]. Among these methods,
sol-gel method is simple, low cost synthesis route that requires
lower calcination temperature to obtain single phase perovskite.

In this work, Co surface modification of as-prepared pure
SmFeO; thick films was achieved by dipping technique. The
Co surface modified SmFeOsbased sensors were examined as
ammonia sensor.

EXPERIMENTAL

Powder preparation: In present study, as-synthesized
SmFeO;powder was prepared by sol-gel method. Stoichiometric
high purity powders of samarium nitrate [Sm(NO;);-6H,0],
iron nitrate [Fe(NO;);-9H,0] and citric acid monohydrate were
mixed in the ratio 1:1:1. The mixture was grounded in agate
mortar for 30 min. The mixture was then dissolved in ethylene
glycol solution under constant stirring at 75 °C for 2 h. This
yields a sole which was then dried into a gel. The gel was dried
in oven at 110 °C for 12 h and finally calcined at 800 °C for 4 h
to form SmFeO; powder.

Thick film preparation: SmFeO; powder was screen printed
on a glass substrate in the desired pattern using the procedure
reported elsewhere [ 18,19]. The fine powder of SmFeOs is thoro-
ughly mixed with a solution of ethyl cellulose (temporary binder)
in a mixture of organic solvents such as o-terpineol, 2-butoxy
ethanol and 2-butoxyethyl acetate. The ratio of inorganic to
organic part was kept at 75:25. To obtain thick coherent paste
with proper viscosity, the mixture was continuously grinded
in the mortar and pestle. The as-prepared thixotropic paste
was then screen printed on glass substrate in desire pattern
manually by using squeegee. These thick films were allowed
to dry in air and then fired at 500 °C for 30 min in muffle furnace
to remove binder and other temporary ingredients.

Surface modification of thick films: As-prepared thick
films were dipped into 0.1 M aqueous solution of cobalt chloride
for 1, 3 and 5 min. After drying, these films were heating at
550 °C for 30 min. These surface modified films were termed
as Co-modified films.

Characterization: To determine crystal structure, crystallite
size and lattice parameters, X-ray diffraction analysis was carried
out by PW 3050 diffractometer using CuKo: radiation of wave-
length of 1.54 A. The scans were recorded in the range 20 =
10° to 99° at a scan rate of 0.02 °/s. Crystalline phase was deter-
mined by using powder diffraction file database (JCPDS card
no. 39-1490). To study the surface morphology and elemental
analysis of samples, FE-SEM images and EDS spectra of samples

were recorded by JSM-7610F, JEOL Japan, operated at 15 kV
unit.

Gas sensing measurements: Gas sensing tests were carried
out using static gas sensing set up. As-prepared SmFeO; thick
films with ohmic contacts are the sensor elements. Sensing
element was directly kept on a heater in gas chamber and exposed
to different gases. By using sensitive digital multimeter, electrical
resistance of sensor element was measured before and after its
exposure to test gas at different operating temperatures and
different concentrations of test gas.

RESULTS AND DISCUSSION

Structural properties: The X-ray diffraction pattern of
as-prepared SmFeO; powder sample is shown in Fig. 1. Crystal
structure of as-synthesized nanocrystalline SmFeO; powder
has been discussed in our earlier publication [20]. The observed
peaks in XRD pattern were consistent with the standard JCPDS
card no. 39-1490 indicating the perovskite phase with ortho-
rhombic symmetry and Pnma space group for prepared powder
(62). Sharp peaks in XRD pattern suggested crystallinity of
the sample. Absence of any impurity peak confirmed the purity
of sample. Lattice constants a, b and ¢ were found to be 5.604,
7.704 and 5.397 A, respectively. The Debye-Scherrer’s
formula, D = 0.89A/Bcos6; where A is wavelength X-ray, 0 is
diffraction angle and [ is true half-peak width, was applied to
calculate the average crystallite size and estimated as 50.08 nm.

Intensity (a.u.)

20 40 60 80
26 (°)
Fig. 1. X-ray diffraction pattern of pure powder SmFeOs

Morphological study: To investigate surface morphology
of fabricated thick films, the FE-SEM technique was employed.
Fig. 2 depicts the FE-SEM micrographs of pure and Co- modified
nanocrystalline SmFeOs thick films prepared at 500 °C for 30
min. The micrograph for pure SmFeO; consists of large numbers
of grains indicating that film is porous. The grain size was found
in the range of 50-70 nm. Particles are irregular in shape with
some particles agglometed containing very fine particles indic-
ating the high porosity. The smaller particles distributed around
the larger grains were observed in all three micrographs for
Co-modified SmFeOs thick films. The smaller particles may
be attributed as CoO, grains and the modified thick film appears
to be comparatively highly porous that favours the adsorption
and desorption mechanism.

EDX studies: The quantitative analysis of both pure and
Co-modified thick films was carried out using energy dispersive
spectrometer and can be seen in Fig. 3. The wt.% of Sm, O, Fe
and Co is presented in Table-1. All the samples were observed
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Fig. 2. FE-SEM images of (a) pure SmFeQ;, (b) Co-modified SmFeO; (dipped for 1 min), (¢) Co-modified SmFeO; (dipped for 3 min) and
(d) Co-modified SmFeO; (dipped for 5 min)
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Fig. 3. EDAX images of (a) pure SmFeO;3, (b) Co-modified SmFeOs (dipped for 1 min), (c) Co-modified SmFeO; (dipped for 3 min) and (d)
Co-modified SmFeO; (dipped for 5 min)
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TABLE-1
ELEMENTAL ANALYSIS OF BOTH PURE
AND Co-MODIFIED THICK FILMS

Material Dipping time (min)
(Wt.%) 0 1 3 5
Sm 58.6 59.1 58.3 56.6
(0] 21.3 21.6 22.7 22.1
Fe 20.1 18.9 18.3 194
Co 0 0.4 0.7 1.9

to be oxygen deficient, however, the weight percentage of Co
increases with dipping time.

Gas sensing properties: Sensitivity is defined as the ratio
of change in conductance of the sample on exposure to gas to
the original conductance in air [21]. The conductivities of sensor
were measured before and after exposure to target gas and
sensitivity is determined directly using eqn. 1:

G, -G,
S=—6 M

a

where G, is conductance in air and G, is conductance in target gas.

Gas response and operating temperature: Firstly, the
sensitivity of pure SmFeOj; thick film to liquid petroleum gas
(LPG), carbon dioxide, ammonia, ethanol, hydrogen, chlorine
and hydrogen sulfide was measured at various operating temp-
eratures ranging from 28 to 400 °C. Maximum sensitivity (S =
2.07) was recorded to 50 ppm NH; gas at 200 °C. Variation of
sensitivity to 50 ppm NHj; gas with the operating temperatures
is illustrated in Fig. 4. Sensitivity increases with increasing
operating temperature, attains its maximum at 200 °C and then
decreases with further increase in operating temperature. Thus,
the optimum operating temperature for pure SmFeO; sensor
to 50 ppm ammonia gas is 200 °C.

25 Ammonia: 50 ppm

- - N
o [&)] o

Gas response

o
3

0 T T T T T T T T T T T T T 1

28 100 200 250 300 350 400
Operating temperature (°C)

Fig. 4. Variation of sensitivity to 50 ppm ammonia with operating tempe-
rature for pure SmFeO;

Fig. 5 depicts the variation in sensitivity with operating
temperature of pure SmFeOs thick film and Co-modified
SmFeO; films (dipping times 1, 3 and 5 min) to 50 ppm NH;
gas. It has been observed for all samples that sensitivity incre-
ases with increasing operating temperature, attains its maximum
at 200 °C and then decreases with further increase in operating
temperature. It is clear from Fig. 5 that the optimum operating
temperature to NH; gas is almost same (200 °C) for pure as well
as all Co-modified SmFeO; films. But pure sample showed weak
response (S = 2.07) while Co-modified sample (dipping time

25 Ammonia: 50 ppm
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Variation of sensitivity to 50 ppm ammonia with operating tempe-
rature for (a) pure SmFeOs, (b) Co-modified SmFeOs (dipped for
1 min), (¢) Co-modified SmFeOs (dipped for 3 min) and (d) Co-
modified SmFeO; (dipped for 5 min)

3 min) showed maximum response (S = 21.07) to 50 ppm
NH; gas at 200 °C. Thus, the Co surface modified SmFeO; thick
film (dipping time 3 min) was observed to be more sensitive
than pure SmFeOs thick film towards NH;.

The sensitivity is related to change in resistance of sensor
when exposed to air and target gas. When is exposed to air,
oxygen species are adsorbed on the surface by extracting
electrons from conduction band due to its strong affinity to
oxygen. The possible electron transfer processes are given in
eqns. 2 and 3 [22]:

Oz +2e — 20(_ads) (2)
O, +e —— Oty 3)

This results in the formation of hole accumulation layer
on the surface and resistance of film decreases (base line resis-
tance). Chemisorbed oxygen may exist in molecular form (O5)
below 150 °C and in atomic form (O~ or O*") above 150 °C.
After exposure to reducing gas, gas molecules interact with
active sites on film surface and trapped electrons are released
back to material. As a result, hole accumulation layer becomes
thin due to decrease in hole concentration and resistance of
sensor increases.

The chemical reaction involved in pure SmFeOsthick film
sensor to sense NHj gas is depicted in eqn. 4 [23]:

2NH; +0,,, +O0,—2NO, +3H,0+5¢" “)

NH; molecule has lone pair of electron and donates the
unpaired electron to metal ion of base material which has
unfilled orbit. The coordinated NH; molecule then react with
adsorbed oxygen and return back the trapped electron to base
material thereby increasing sensor resistance.

Oxygen deficiency and defect density that leads to increase
chemisorptions are generally responsible for the sensitivity of
SmFeOsthick film sensor to NH;. In the Co-modified samples,
cobalt ions exists in mixed-valance state Co** and Co** where
Co? deliver one electron during electron transfer [17]. Thus,
Co misfits act as oxygen deficiency to improve chemisorptions.
This not only decreased base line resistance in air but also
increases sensor resistance when exposed to NH;.

Gas response and gas concentration: For Co-modified
SmFeO; thick film (dipping time 3 min), variation of sensitivity
with NHj; gas concentration at optimum temperature of 200 °C
can be seen in Fig. 6. Sensor is insensitive to NH; gas up to 20
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Fig. 6. Variation of ammonia gas response with concentration for Co-
modified SmFeOs thick film (dipping 3 min)

ppm concentration. This low concentration region between 0
ppm to 20 ppm on characteristics curve is called cut off region.
After 20 ppm, nearly linear increase in gas response with concen-
tration was observed up to 50 ppm. This region of characteristics
curve is active region of sensor where rate of increase of response
is large. Beyond 50 ppm, rise of response is almost steady.

The reason for sensor being insensitive in cut off region is
too low gas molecules exposed on the surface so that very low
electrons are returned back to the material when exposed to
NH; gas. But in active region, optimum number of gas mole-
cules exposed on the sensor surface forming a monolayer on
the film surface. They may react with maximum number of
chemisorbed oxygen species on the film surface thereby enhan-
cing gas response. If gas concentration is increased beyond
active region, excess gas molecules will not be able to reach
active sites of film and hence response remains saturated.

Gas response and dipping time: Fig. 7 depicts variation
of gas response to NH; gas for Co-modified SmFeOs thick
film dipped for different time intervals. The response to NH;
gas goes on increasing with increasing dipping time and decre-
ases further. The maximum response was recorded for film
dipped for 3 min. indicating that the amount of Co (0.7 wt.%)
introduced on SmFeO; surface would be optimum to improve
adsorption mechanism. The highest response may be due to
more cobalt misfits available for oxygen to be adsorbed while
the decrease in response may be the result of insufficient number
of misfits available on the surface [15]. In case of film dipped
for 3 min, cobalt misfits would be optimum and would disperse
uniformly throughout the complete film surface. This amount
would be sufficient to promote the catalytic reaction effectively.
As aresult initial resistance of film is very small in air. More-
over, final resistance after exposure to ammonia becomes very
large. This leads to largest sensitivity to ammonia. On the other
hand, for dipping time smaller than optimum, cobalt misfits
would be minimum and their dispersion would be poor. Due
to this, initial resistance would be comparatively larger and
hence response would be smaller. For dipping time larger than
optimum, the number of cobalt misfits would be larger. This
would mask and prevent gas to reach base material. This amount
might not promote the reaction more effectively resulting in
comparatively low response.

Selectivity of Co-modified SmFeOs thick film: Selectivity
of sensor is its ability to respond to a certain gas in the presence
of other gases. Fig. 8 shows the bar diagram representing the

257

20
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Gas response

5

0 T T T 1
0 1 3 5

Dipping time (min)

Fig. 7. Variation of gas response with dipping time of film
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Fig. 8. Selectivity of Co-modified SmFeO; sensor (dipping time 3 min)
operated at 200 °C

LPG  CO,

o—m —

selectivity of Co modified SmFeO; sensor (dipping time 3 min)
operated at 200 °C to LPG, NHj3, CO,, C,HsOH, H,, Cl, and H,S
gases.

The response to NH; gas at 200 °C is 21.07, which is much
higher than those to LPG, CO,, C,HsOH, H,, Cl, and H,S gases
which are 0.21, 0.33, 0.03, 2.11, 0.46 and 2.69, respectively.
The selectivity B is equal to Si/S, where S; and S, represent
response to NH; and other gases, respectively. For present sensor,
B is higher than 5, which are generally required. The high
selectivity to NH; may be attributed to surface modification
(cobaltation) of SmFeO; films.

Response and recovery time of sensor: Response time
is the time required for sensor to attain 80 % of maximum change
in resistance on exposure to the target gas. Recovery time is
defined as time taken by sensor to get back 80 % of original
resistance in air. Fig. 9 depicts the response and recovery profiles
of the most sensitive Co-modified thick film dipped for 3 min
to 50 ppm NHj; gas at 200 °C. When NH; gas was introduced,
resistance of sensor increased and the response time was 15 s.
After NH; gas was removed, resistance decreased rapidly and
the recovery time was 30 s. Thus, Co-modified thick film dipped
for 3 min exhibits a good response and recovery property.

Stability of sensor: In order to study the stability of Co-
modified thick film dipped for 3 min, its resistance at 200 °C
was continuously measured for 90 days. The results are graphi-
cally illustrated in Fig. 10. It is concluded that the resistance
of sensor was almost stable, henceforth, developed sensor has
good stability and durability.
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Fig. 9. Response and recovery profiles of Co-modified SmFeOs thick film
dipped for 3 min
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Fig. 10. Stability of Co-modified SmFeOs sensor dipped for 3 min

Conclusion

Pure SmFeO; thick film showed poor response to NHj
gas at 200 °C. In order to improve its ammonia gas response,
SmFeO; thick films were surface modified by dipping them
into 0.1 M aqueous solution of cobalt chloride for 1, 3 and 5
min. All the Co-modified SmFeO; thick films showed better
response to ammonia gas at 200 °C. Among them, Co-modified
SmFeOs thick film dipped for 3 min has highest sensitivity to
NH; gas at 200 °C and sensitivity increases with concentration
in active region 20 to 50 ppm. Moreover, it was selective to
ammonia suppressing the response to LPG, CO,, C,;HsOH, H,,
Cl, and H,S gases. Thus surface modification of SmFeOs thick
film with Co by dipping technique seems to be effective in
improving sensing performance to ammonia gas.
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Abstract:

The article focuses on definition, need, importance, pre-requisite of partnership. It also
focuses on the areas where college library partnership could be developed. The author provides
suitable example for college library partnership.

Keywords: PARTNERSHIP, LIBRARY, PARTNERSHIP IN LIBRARY SERVICE

Introduction:

According to Ranganathan’s Fifth Law “Library is a growing organism” gives new
challenges for the librarians in the development and improvement of services by acting as
information managers, consulting information engineers, reference managers, information
disseminators and as a teacher. On the other hand libraries has to face the problem of
information control due to information explosion, increasing demands of users, limited funds,
limited staff, limited infrastructure and so on. These problems can be overcome through
partnership.

What is Partnership?

A partnership is an association of two or more persons / organization called as partners.
It is an organizational form that shared risks and benefits and is also a potential future state of
unity.

Partners may have a partnership agreement or declaration of partnership and in some
jurisdictions such agreements may be registered and available for public inspection.

As library is a service oriented organization or system, partnership of library and
information science teacher and librarian and college libraries with other agencies will be
different from the above; as in this partnership we have to create a culture of complete
commitment to building fair, effective and mutually beneficial outcome in learning environment.

Definition of Partnership:-
1. Local Government Management Board :-

A partnership is an agreement between two or more partners to work together to achieve
common aims.
2. UK Department of International Development :-

A partnership involves an agreement to work together to fulfill aims or undertake a
specific task by committing resources and sharing as well as the benefits.

Need and Importance of Partnership in LIS profession:-
1. To increase the use of library resources.
2. Optimum use of library funds.
3. To identify the areas where cooperation is needed in library.
4. To solve the staffing problem of academic libraries as well as LIS schools (By Internship
Programme).
5. To identify user needs (Teachers, Students, or any other)
6. To increase the image of library and library science professionals.
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7. To improve the quality of library science education at every level.

8. To develop awareness and understanding of information sources and role of the teacher
and librarian for professional development.

9. To maintain an innovative approach to new information technology and techniques and
to contribute to their development in the information profession.

10. To manage the personnel, financial and other resources of the library with efficiency and
through an entrepreneurial approach.

11. To Promote the Research and Development work.

12. Development of several repackaged and information consolidation products for use by
academics and in their consultation work and services.

Essential Things / Pre-requisites for Library Partnership:-
Two or more than two persons / organizations are essential.
Organizations / persons have same / common objectives.

They must work on same platform.

Agreement must be signed in partnership.

Equal investment, authority and responsibility.

Nk LD -

Areas where Partnership can be developed by College Library with

other agencies:-
1. College Library with LIS School.
2. College Library with other College Library.
3. College Library with other Departments of College.
4. College Library with Public Library.
5. College Library with School Library.
6. College Library with Information Centre.
7. College Library with Library Networks.
8. College Library with Book Sellers/Publishers.
9. College Library with Local Peoples.
10. College Library with NGO’s.

1. College Library with LIS School:-
Examples.

a) Sharing of Librarians experience with students through working as a Contributory teacher in
LIS School. (Librarians will get in continuous touch with the advances in Library and
Information Science where as students will get the lesson on library working)

b) Working of Students of LIS School in College Library through Internship Programme.
(Librarian can get done the extra work in terms of Classification, Cataloguing, Stamping,
Labeling etc. where as librarian can help in Curriculum development by finding out the
lacunas in the working of students).

c¢) Working of qualified unemployed students in College Library. (In this type of partnership
librarian may solve the problem of un-trained library staff, the students will help to do the
work like Creating Databases, Indexing, Abstracting, Library Automation, Management of
E-resources and so on, where as the students will get a chance to work in full-fledged
library, chance to handle various library software and electronic equipments.

2. College Library with other College Library :-
Example.

Here partnership can be developed in Collection Development, Use of Manpower,
Website Development, Library Automation, Information Products and in terms of library
services i.e. Book lending service, Information service, Reference service etc.
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3. College Library with other Departments of College :-
Example.

Partnership with NSS department by using their students may help to extend the library
services in rural areas, which may be act as best and healthy extension activity of the library.

4. College Library with Public Library:-
Example.

Partnership between them can extend their services using their time schedule, resources
and places i.e. the users of both libraries can get library services at both places and in the time
schedule of both libraries i.e. in Morning, Afternoon and Evening.

5. College Library with School Library:-
Example.

Partnership with School Library through User Education Programme may get aware the
students about the library activities, collection and services which may help them in maximum
utilization of library resources and which may help to increase the admission of college and
ultimately the craze of the college.

6. College Library with Information Centre:-
Example.

If a College Library is rich in collection, partnership with Information Centers for
various services like Document delivery service, Indexing services and other various services
may help the college library to fulfill the needs of the users where as the college library may act
as the nodal centre for the Information Centers.

7. College Library with Library Networks:-
Example.

Partnership with INFLIBNET (Information Library Network) may provide online access
to the database of collection of all college and university library, the database is created on the
basis of merging and updating of the data of individual college library.

8. College Library with Book Sellers/Publishers:-
Example.

In this partnership Book Sellers / Publishers may arrange Book Exhibition in the college
premises which helps the users to get aware of new books or sources, while publisher may get
business from that.

9. College Library with Local Peoples:-
Example.

Partnership may form to develop various schemes on cooperative basis. For example,
Book Bank Scheme on the basis of “Donate one book to Book Bank and take long life use of all
books comes under scheme of Book Bank™ in such scheme the user has to donate only one book
to the library and can use all the books available under that scheme in the library. Such a
scheme may provide chance to the users to have a permanent membership of library and the
library have a chance to increase the collection and the use of collection.

10. College Library with NGOs:-
Example.

The college libraries in the tribal area may develop partnership with various NGO'’s, to
provide library services to them and get continuous update information about the social,
economical and educational status of the tribal population.
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Conclusion:

In such a way in the present assignment few areas with examples are discussed but
libraries can establish partnership with any agency at any place for any purpose to fulfill the
requirements of library and to extend the services of library.
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Documentation for Revised NAAC

Assessment & Accreditation Process
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Abstract:

Being NAAC coordinator and has experience of three NAAC cycles, the author of the
article tries to define various sections of the institute for documentation. He also defines in short
responsibilities of various administration sections and according to that documentation of same
sections. He also focuses the important things that should be considered at the time of
documentation.

Keywords : NAAC, DOCUMENTATION, SOP, ADMINISTRATIVE, ACADEMIC

Introduction:

NAAC Assessment and Accreditation Process is going to be more transparent and
effective, hence it acts as powerful tool or mechanism for quality enhancement in higher
education rather than Assessment and Accreditation Process.

NAAC continues with its focus on quality culture of the institution in terms of Quality
Initiatives, Quality Sustenance and Quality Enhancement, as reflected in its vision, organization,
operations and the processes. These can be ascertained either by on site observations and/or
through the facts and figures about the various aspects of institutional functioning.

There is vast difference between the new transparent mechanism and old mechanism of
Accreditation and Assessment Process. The new mechanism was first launch on July 2017, there
after slight changes were made in 19" March 2019, 16" December 2019, 4™ February 2020 and
currently the guidelines of January 2022 are in force for Assessment and Accreditation Process.

In Institutional view point NAAC Assessment & Accreditation Process is based on the
Academic and Administrative Audit. Academic and Administrative audit is based on quantitative
and qualitative measures. The quantitative measures deals with volume of figures related to
budget, programme conducted, activities conducted, involvements, etc. and qualitative measures
deals with quality of programme conducted, activities conducted, involvements etc.

The Academic activities are always depends upon the Administrative support. In short,
Academic and Administrative activities are two sides of a one coin. Academic audit involves
evaluation of all activities related to teaching, learning, evaluation and research, while
Administrative audit involves Governance, Leadership, Infrastructural Facilities, and Student
Support Facilities.

Revised Assessment and Accreditation Framework 2022:

e The Revised Assessment and Accreditation (A&A) Framework was launched actually in
July 2017.

e It represents an explicit paradigm shift making it ICT enabled, objective, transparent,
scalable and robust.

e The shift is from qualitative peer judgment to data based quantitative indicator
evaluation with Increased objectivity and transparency towards extensive use of ICT,
confirming scalability and robustness in terms of simplification of the process, drastic
reduction in number of questions, size of the report, visit days, and so on

e Introducing pre-qualifier for peer team visit, as 25% of system generated score

p-ISSN 2349-9370 / e-ISSN 2582-4848 / Peer Reviewed Annual National Indexed Journal / 13



Research Journal of India (RJI) / Vol. 9 / Issue 1 / Oct. 2022 / Reguar Issue / Impact Factor 6.192

e Introducing System Generated Scores (SGS) with combination of online evaluation
(about 70%) and peer judgment (about 30%)

e Introducing the element of third party verification and validation of data (DVV) in
providing appropriate differences in the metrics, weightages and benchmarks to
universities, autonomous colleges and affiliated/constituent colleges in revising several
metrics to bring in enhanced participation of students and alumni in the assessment
process

e Also introduced Online Student Satisfaction Survey for participation of students in the
assessment process

e So the result of Assessment and Accreditation process is depends on Online Evaluation,
Peer Team Report and Student Satisfaction Survey.

e At present Distribution of Metrics and Key Indicators across Criterions is as

Type of HEIs Affiliated/Constituent Colleges
Criteria 7
Key Indicators (KIs) 32
Qualitative Metrics (QM) 21
Quantitative Metrics (Q,M) 34
Total Metrics (QM + Q,M) 55

Documentation for Revised NAAC Assessment & Accreditation Process

Documents required in NAAC Assessment and Accreditation Process are same as per the
old Assessment and Accreditation process, but in the new process, NAAC introduced use of ICT
for document verification and validation. Because of the use of ICT, institutes are bound to
change the physical structure and style of the documentation. With this, to be update, timeliness,
alertness, digitization of documents and use of ICT are the key factors required for
documentation.

Required Initiatives in Documentation for NAAC:

NAAC is going to be very specific in documentation and the council itself providing
specific directions for overall documentation of the institution, for that NAAC on its website has
specifically provided Standard Operating Procedure (SOP) and perfect & exact list of document
required for Data Verification and Validation. In the new process, NAAC also introduced
Institutional SWOC analysis (Strength, Weakness, Opportunity and Challenge).

Institutes can categorize documentation in two parts

I. Administrative: it can again categorized as..
1. Establishment Section
2. Admission Section
3. Account Section
4. Student Support Facility Section
5. Laboratory and Library Facilities
II. Academic: it can again categorized as..
Curricular Aspects
Teaching-Learning and Evaluation
Research, Innovations and Extension
Infrastructure and Learning Resources
Student Support and Progression
Governance, Leadership and Management
. Institutional Values and Best Practices
I Administrative Documentation:

While considering the administrative documentation we have to know the role of non-

teaching staff in NAAC accreditation process, we have to consider the jobs and responsibility of

Nk L=
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the staff. As per the jobs and responsibility, we can identify the role of non-teaching staff in
keeping records, filing and responsibilities in NAAC accreditation process

Jobs and Responsibilities of non-teaching staff:
e Working as stakeholder of quantitative data related to Institution, which involves
Accounts, Stock, Institutional Progress and Students & Staff related Data.
e Repackaging and Consolidation of data as per need and provide it to all stakeholders as
per requirement.
Availability and installation of physical support facilities
Work as a centre for all kind of support facilities required to staff and students
Periodic Administrative Audit
. Establishment Section:
Role of Establishment Section:
2. Procedural conduct of all activities related to Appointment of Teaching and Non-
teaching staff.
3. Procedural conduct of all activities related to Promotions of Teaching and Non-teaching
staff.
4. Procedural conduct of all activities related to Pay Fixcesion
5. Procedural conduct related to College Development Committee, Staff Council and other
committees formed related to administrative work
Documentation in Establishment Section:

e Appointment related : Roster, Government Resolutions, University Ordinances, UGC
regulations, Government Permissions, Advertisement, Committee Details, Interview,
Proposal for salary and Maintenance of Service Book.

e Promotion Related : API files, Confidential Report, Committee Details, Report Keeping
and other related documents keeping

e Pay Fixcision : Government Resolutions, University Ordinances, UGC regulations,
Formats of Pay fixcesion, Approval of University, Joint Director and Senior Account
Officer and other relevant documents

e College Development Committee and other : Notices, Minutes of meeting, Work Orders
related to decisions and other related documents

e Statistical data related to all the above activities

2. Admission Section :
Role of Students Admission and Exam section:
e Admission, Enrolment, Submission of Exam form with Fees,
e Distribution of I Card, Conduct of Examination, and Submission of Account details to
University
e Display of results, distribution of mark sheet and TC, students grievances about exam if
any
Documentation in Admission Section
Faculty wise, Category-wise, Year wise, Class wise Statistical data of admitted students
All files related to admission, enrolment, exam and result
Statistical data of result and Data of Students progression,
Separate files related to the activities of this section
3. Account Section:
Role of Accounts and Audit section :
Budgeting, Tendering, Purchasing, Stock updating, Receipt and payments, Yearly Audit
Fees Collection, Printing and purchase of Stationary, Clearance,
Construction, Maintenance, Up gradation of all kinds of physical facilities
Augmentation of ICT, Teaching Facilities, Learning Resources and Infrastructural
Facilities etc.

~N e o o
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Documentation in Account Section:
e All kinds of files related to budget, tenders, purchase, receipt and payments and audited
statements
e Students Fees, Dues and Clearance
e Stock book of permanent assets and consumable items,
Statistical data in the form of tabulation related to incremental development of Permanent
Assets, ICT equipments, Teaching Facilities and other infrastructural facilities.
4. Student Support Facility Section:
Role Students Support Facilities Section:
e This section mainly involves Scholarship, Free ship, Awards, Hostel, Canteen,
Cooperative Store
e Applications to various schemes, Guidelines regarding schemes and their documentation,
e Outside Participation of students in various events etc.
Support to students for applying online for various schemes, activities and exams
Documentation of Student Support Facility Section:
e (Category wise, Scheme wise, Gender wise, Statistical data about scholarship and free ship
e Application Forms, Related Documents, Government Resolutions, Grievances regarding
scholarship and free ship
e Details about Awards, Hostel Facilities and grievances. Details about Canteen,
Cooperative Store, various student support facilities etc.
5. Laboratory and Library Facilities:
Role of Laboratory and Library Facilities:
e The non-teaching staff involves in laboratory and library is always supportive to the
students and teachers in terms of curricular activities
e The persons in laboratory always engage in accessioning and organizing laboratories,
equipments, chemicals etc.
e The non-teaching staff in laboratory has to continuously update the stock book of
recurring and non recurring assets of laboratories .
e The non-teaching staff in library is continuously engage in arranging books in proper
way, classification, cataloguing, stamping, labeling and processing of books
e C(leaning of library and library reading material, making available reading material,
online services, other various library services,
Documentation of Laboratory and Library Facilities
e Accessioning and updating stock book of laboratory consumable and non consumable
items
Records of students and teachers demands regarding laboratory and library
e Statistical data about library resources, use of library and various library services
e Details about book binding, write off etc.

Important Factors Considered while documentation of Administrative Section:

1. Automation of administrative section which helps to generate various reports, statistical
tables, graphs and to find documents as and when required

2. E-governance in administrative work which helps all the stake holders to do their work

without any restriction of time and space, 24/7 and with transparency

Digitization, Preservation and Searching system for valuable documents

Use of advanced techniques like Google drive for documentation

Video Shooting, Scanning, Still Photograph and ICT facilities has important role in

documentation

6. Use of E-mail & Social media for communication and transfer of document, which helps
to saves time, paper, distance and space. This initiative also helps to keep transparency
in job responsibility and authority, quality in work with quantity.

7. Maximum use of Institutional Website for display information, promotion and
implementation of various activities
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II.

1.

Academic Documentation of Institute and departments should be according to

the seven criterion given by NAAC:
Curricular Aspects:
Includes documents related to University Academic Plan, Institutional Academic Plan,
Departmental Academic Plan, Workload Distribution, Syllabus Distribution, Institutional
and Departmental Time Table
Teaching-Learning and Evaluation:
Includes documents related to Unit Test, Common Test, University Exam, Assignment,
GD, Seminar, Practical Work, Statistics of Result, etc.
Research, Innovations and Extension:
Includes Documentation related to Research Publications, Research Projects, Innovative
Work carried out, Extension work
Infrastructure and Learning Resources:
Includes documents related to infrastructure and learning resources available
(Audio/Video, Online Presentations, etc.) its online use and use in resource sharing if
any,
Student Support and Progression:
Includes documentation related to activities conducted for students supports and
progression. (Academic and over all progress of each student should be maintained)
Governance, Leadership and Management:
Documents related to Vision& Mission, Core Values, Institutional Plan of Action,
Deployment Documents, Professional Ethics, Code of Conducts, Organogram of the
Institute, Various Committees, their objectives, responsibilities and minutes
Institutional Values and Best Practices:
Documents related to best practices conducted by institutes in prescribed format given by
NAAC. Other activities conducted in support of Vision and Mission of the institutes.

Important Factors Considered while documentation of Academic Sections:

1. Common file format, report writing style, numbering and indexing should be maintained

2. API based assessment procedure for individuals should be used

3. NAAC criterion based assessment system for institute should be established

4. Report writing should be involved Title, Objectives, Date, Venue, Gests, Key Speakers,
Key Participation, Number of Beneficiaries, Output and Summary in short about
programme followed by proofs like Photographs, Registration and Feedback

5. Digitization, Preservation and Searching system for valuable documents

6. Use of advanced techniques like Google Drive for documentation and Google Class
Room or other Learning Management System for Teaching Learning process

7. Video Shooting, Scanning, Still Photograph and ICT facilities has important role in
documentation

8. Use of E-mail & Social media for communication and transfer of document, which helps
to saves time, paper, distance and space. This initiative also helps to keep transparency
in job responsibility and authority, quality in work with quantity.

9. Maximum use of Institutional Website for display of information, promotion and
implementation of various activities

References:
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2. Empowerment of Tribal Women in Melghat
Region: Problems & Prospects

Mr. Sachin G. Mahajan
Librarian, Arts, Science & Commerce College, Chikhaldara. Dist. Amravati. (MS)

Abstract

In the present research article the author tries to focus on the problems in Tribal Women
Empowerment in the Melghat Region. He has discussed the status of Tribal in India, Tribal
Women in India and Tribal Women in Melghat Region. He has also focus on the Policies
Regarding Empowerment of Tribal, Development and Employment Programmes for Tribal,
Major impediment for Tribal Women and Resistance in Development of Tribal Women in
Mleghat Region. According to this he has suggested some basic remedies to avoid the problems
in Empowerment of Tribal Women in Melghat Region.
Introduction

Women plays the role of nucleus in human society, as she gives birth to child, gives
attention towards the development of child and plays vital role in man’s life as a life partner. As
a life partner of man she plays a vital role in sharing of views, sharing of sorrow, sharing of
wisdom, as a partner for sex, as status in society and other various things.

Beside these women are facing the basic problems like Health, Food and Education. The
Tribal Women has their own problems with these basic problems, because of their culture, living
standard, economic condition and lack of education. So the empowerment of Tribal Women
requires special attention by the society.

The author has tried to focus on the scenario related to problems of Tribal Women in
India and especially in the Melghat Region and provides some remedies.
Definition of the Empowerment

Empowerment Refers to increasing the spiritual, political, social, or economic strength of
individuals and communities. It often involves the empowered developing confidence in their

own capacities.
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Status of Tribal in India

The population of tribal communities scheduled in the Constitution of India and known
as Scheduled Tribes (STs) was 8.43 crore (1 crore = 10 million) as per 2001 census and accounts
for 8.2% of the total population. 4.26 crores are man and 4.17 crores are women, accounting for
8.01% and 8.40% respectively. They are scattered over all the states/UTs, except Punjab,
Haryana, Delhi and the UTs of Pondicherry and Chandigarh.

They have lived as isolated entities for centuries, largely untouched by the society around
them. This seclusion has been responsible for the slower growth, dissimilar pattern of their socio-
economic and cultural development and inability to negotiate and cope with the consequences of
their involuntary integration into mainstream society and economy. Tribal continue to be socio-
economically backward.

Status of Tribal Women in India

The status of women in a society is a significant reflection of the level of social justice in
that society. Women’s status is often described in terms of their level of income, employment,
education, health and fertility as well as their roles within the family, the community and society.
In tribal communities, the role of women is substantial and crucial. They constitute about half the
total population but in tribal society women are more important than in other social groups,
because they work harder and the family economy and management depends on them. Even after
industrialization and the resultant commercialization swamped the tribal economy, women
continued to play a significant role. Collection of minor forest produce is done mostly by women
and children. Many also work as labourers in industries, households and construction,
contributing to their family income. Despite exploitation by contractors and managers, tribal are
more sincere and honest than non-tribal. However, tribal women face problems and challenges in
getting a sustainable livelihood and a decent life due to environmental degradation and the
interference of outsiders. The strategy for tribal development, and specially women, needs
improvement, betterment, development and upliftiment to effect their empowerment. Tribal
women have adjusted themselves to live a traditional life style in the local environment and
follow occupations based on natural resources. Undoubtedly, the programmes, oriented towards
the empowerment of tribal, particularly women, have improved their socio-economic conditions
and status. However, there are wide variations across regions and tribes in terms of work

participation, sex ratio, economic productivity and social life. The impact of development
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planning needs to be evaluated in terms of desired and unanticipated consequences. The
development process should be perceived as an involvement and reorganization mechanism of
not only the socio-economic system but the entire eco-system.
Policies Regarding Empowerment of Tribal

1. Tribal Sub-Plan Strategy

The tribal sub plan was adopted for the first time at the beginning of the 5th Five Year
Plan in 1974-75. It applies, at present, to 21 states and two Union Territories where tribal
constitute a sizeable population and provides for the allocation of funds in proportion to the tribal
population in the country by each of the concerned central ministries/departments in proportion
to the tribal population of that state.

2. PESA

The Provisions of the Panchayats (Extension to the Scheduled Areas) Act, 1996 (PESA)
came into force on 24™ December, 1996 with the objective of safeguarding and preserving the
traditions and customs of people living in scheduled areas, their social, religious and cultural
identities and traditional management practices of community resources.

3. State/UT Minor Forest Produce Act 2005

The tribal are in need of forest-based sustainable livelihoods for which ownership of
forest resources and management of the ecology are crucial. The Government of India has come
out with the Minor Forest Produce Act (MFPA) 2005 whereby forest dependent communities
should be endowed with collection, processing and trade in minor forest produce on the principle
of “Share and Care”.
Development and Employment Programmes for Tribal

The Government has implemented various programmes which encourage tribal to take up
new ventures. The assistance for the poor households of SCs/STs under the major programmes is
as follows:

1. National Rural Employment Guarantee Act (NAREGA)

Sampoorna Grameen Rozgar Yojana (SGRY)
Swarnjayanti Gram Swarozgar Yojana (SGSY)
Indira Awas Yojana (IAY)

2
3.
4.
5. National Rural Health Mission (2005- 2012)
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Major Impediment for Tribal Women

The tribal women suffer both by the state machineries as well as tribal customary
practices. They continue to live with the various discriminations. Rigid practices that aim to
control their mobility, sexuality and reproductive capacity with in the different cultural practices
of the hundreds of tribes. There is no effort to identity the discriminatory (or) anti women
practices of the 683 tribal communities in India in the name of non-interference policy, to
provide succor and redressal to the suffering women.
Livelihood

Because of globalization and development projects and entry of MNCs engaged in
mining and industries, the displacement of Adivasi/Tribal people from their own land is on the
rise. Since 1990, 55.19% of the internally displaced are tribal. The RR Policy is state specific and
at times, project specific and do not provide comprehensive package for rehabilitation. Though
provision for some compensation is there, the livelihood issue is not addressed at all. This has
been leading to mass migration of tribal families to unknown destinations in search of livelihood
issue is not addressed at all. This has been leading to mass migration of tribal families to
unknown destinations in search of livelihoods for survival. Due to lack of literacy and skills,
thousands of migrant young women become exposed to labour exploitation and trafficking.
Alcoholism

According to civil society studies, 60% of earnings among the adivasi families are wasted
on alcohol, which is also a cause of the increasing domestic violence and violation of women’s
human rights. The Beverage Policy of some states has become instrumental in increasing
violence against women, especially tribal women, marginalizing from their natural resources and
their livelihood assets.
Food Security

Threat to food security due to the commercialization of agriculture and change in pattern
of cropping is palpable. And food for local consumption is not on priority agenda of government.
There is also no assurance of good returns of the Commercial Crops. The PDs is also not
effective. And owing to import of skilled labourers to work in large commercial agricultural

farms in the tribal areas, the unemployment amongst tribal women is also on the increase.
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Health

The lack of infrastructure in the health sector in the tribal dominated areas is still there.
Whatever facilities are there are beyond the reach of the poor tribal. Traditional health practice is
also eroding owing to the depletion of forest and its degradation due to various mega projects.
The practitioners of traditional healers are not appreciated for their knowledge and wisdom. The
privatization of health sector has made the government delivery system slacken down further on
the one hand and also made the services inaccessible and unaffordable to the poor tribal. Certain
practice (traditional) during reproductive period also plays negative impact on the health of tribal
women. Nutrition status is also sliding down further because of the depletion of foods from the
forests.
Control over Resources

Tribal Communities and their community ownership of land is highly disturbed due to
privatization of tribal land and BENAAMI transfer of tribal land with the collusion of some
greedy tribal. Government’s priority for development in national interest at the expense of the
rights of the tribal over their own resources is leading to a complex problem situation; where by
women in these communities are put at the crossroads to suffer in various ways.
Conflict Situation

The tribal people’s political aspirations to ‘Self-determination’ and assertion to have full
control over their resources have led to the armed conflict situation in north east India, which is
dominantly a tribal region. The militant up springs among many tribes in different states of the
region has seen thousands and thousands of women being molested, jailed, abducted, raped,
killed, widowed, deserted, impoverished to destitution, charged for sheltering terrorists etc., this
perhaps is just an indicator of the GOI’s high insensitivity to the cultural and economic tensions.
The recent announcement of the Prime Minister of India for a Review Committee of the AFSPA
is a welcome step towards ameliorating the sufferings of the people.
Violence in the Lives of the Tribal

Industrialization in the tribal areas is causing increased alcoholism resulting in more
violence against women. The infiltration of non-tribal into tribal areas also adding to the woos of
the tribal women, loss of livelihood is compelling the tribal people, especially the tribal women

to migrate and thus migration and trafficking is increasing.
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Religious Codes and Norms & Practices of Cults and Communities

Religious conversions and reconversions of the tribal by the dominant / majority
established religions at the expense of the faiths and beliefs of the tribal are eroding the religio-
cultural base of the tribal.
Tribal Women in Melghat Region

The Tribal Women in Melghat Region suffers from all the above obstacles. The
Geography of Melghat Region itself is a big hurdle in the empowerment of tribal women. The
region is of Hilly & Wide Forest Area, having variety of Wildlife, Heavy Rain Fall and less
agriculture land. These factors also affect the overall development of Tribal in this region.

Besides this the tribal society in this region is women centred, all the economic powers
are belongs to women, and women have freedom to choose their life partner.
Resistance in Development of Tribal Women in Mleghat Region

1. The Corruption in Government System - Corruption in government system affects the
proper implementation and maximum benefit of the schemes and facilities available for
tribal.

2. Lack of Affection about Tribal by NGO - Most of the NGO’s are working for Tribal
without affection. They have to complete their target only for craze and show.

3. Laziness in the Tribal - The schemes to uplift the tribal are running from long duration
which creates laziness in the tribal. The government has no powerful feedback
mechanism. No target oriented plans of development.

4. Unwilling to accept new things - The tribal in this region are happy with their
traditional life, they are not ready to accept the new things, ideas, concepts etc. as other
society does.With this there are various small factors affecting the development of the
tribal in Melghat region and these are nothing but the factors affecting the
Empowerment of Women in this region.

5. Lack of basic facilities - The Melghat Region is still suffering from the basic facilities
like food, health and education which cause the big problems like malnutrition.

6.  Language Problem - The Melghat tribes has their own communication language in
verbal form only and not in the written form which creates problem to communicate

with other communities and to spread education among the tribes.
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Suggestions/ Recommendations

The problems of tribal women and tribal are largely common. Suggestions and

recommendations to strengthen and empower tribal as well as tribal women are:

L.

e A R I N

10.

11.

12.

13.
14.

Try to stop the corruption in the government system, and maximum benefit of the
scheme.

Short terms plans of government should be implemented for empowerment of women.
Right to have forest food products.

Small scale industries related to forest food products.

Special Food Package for pregnant women to avoid malnutrition

Compulsory basic education to women

Promote the diversification of agriculture and non-farm sectors to create job
opportunities. Train tribal women in kitchen gardening, childcare, food preservation,
handicrafts and other house based activities.

Form and stabilize tribal women’s co-operatives to take up dairy, sericulture, fisheries,
handicrafts, horticulture agri-food processing and post harvest technologies

Undertake research and extension to improve current practices, increase output and
incomes and eliminate adverse ecological effects.

As per the PESA 1996, the Gram Sabha enjoys the authority to decide the natural
resources which include non-timber forest produce (NTFP). The monopoly restrictions
over NTFP should be immediately removed while ensuring social protection through
provision of support prices to tribal who should be allowed to collect, process, transport
and market the NTFP.

Teach tribal children in their mother tongue at least at primary level. Prepare textbooks
in tribal languages.

To prevent teacher absenteeism in tribal areas, give preference to local and tribal
teachers from local panchayats, and place the teaching and non-teaching staff of
primary schools under the control of the village management committee.

Devise new systems to improve the access of tribal to modern healthcare.

There should be a system to uplift the knowledge of tribes about forest, medicinal

plants and the various botanical and zoological creatures in Melghat region.
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15.

16.

Discourage the migration of tribal women to urban areas, to take low paid, domestic
and mental work by providing an enabling regulatory framework.
Train tribal women to take up their responsibilities and sensitize the Gram Sabha about

the new provisions.

17. Inform all Gram Sabha members, including tribal women, of the functions,
responsibilities and powers of Gram Sabhas. These strategies would empower tribal
women and bring them into mainstream development.

Conclusion

Tribal women play a major role in the development of tribal society of Melghat Region.

But kind attention should be given by the government system towards policies regarding health,

education and food which are basic one.
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Abstract

One of the problems that the majority of higher education institutions (HEIs) face today is student
attendance. Many colleges and universities have policies requiring students to attend class. In higher education
system, it is believed that attendance has a favorable impact on academic success, notwithstanding the various
restrictions. One of the causes of academic failure is considered to be absenteeism from class lectures. Being
physically present for class does not constitute being actively engaged in the work and activities of the class.
Absences may be authorized, unauthorized or caused by extenuating circumstances. In this present study, an
attempt has been made to identify the factors which cause students’ absenteeism in a higher education institute
of a tribal area. In order to do this, a survey was conducted using a questionnaire.

Keywords
Students’ absenteeism, higher education, tribal area

Introduction

The attitude of students skipping courses
has spread throughout higher education and is a big
source of worry higher education institutes. It has
been determined that such absences have
detrimental effects on both students and the
institutes. Academic performance is a measure of
how well a student or institution has met its
educational objectives. It is frequently assessed by
testing or ongoing evaluation. Learning achievement
preceded consistent attendance in class. Students
must be in class regularly in order to profit from the
educational programme. Fewer opportunities exist
for irregular students to study. As a result, their
academic potential is limited. Therefore, regular
attendance in class is given top attention. When
students miss class, they lose out on important
learning and the advantages of the specific examples
that teachers employ to simplify complex ideas.
Student absenteeism can be attributed to a variety of
circumstances. In practically all Indian institutions
and colleges, attendance of 75% is required; failing
to do so might result in a student receiving a failing
mark or even failure.
Review of Literature

Tripathi Archana (2022) carried out a study
to examine the factors which are responsible for
students’ absenteeism in higher education in the
district of Champawat in Uttarakhand. The factors
identified were lack of desire and motivation,
availability of substandard material in the market,
defected and wrongful evaluation system etc.
Lukkarinen Anna, Paula Koivukangas and Seppala
Tomi (2016) in their investigation showed the
relationship between class attendance and student
performance. Ancheta Ruel F., Daniel Deny and
Ahmad Reshma (2021) explained the effect of class
attendance on academic performance of students.
Khanal Shanti Prasad (2019) examined the irregular

49

attendance of university students at class and its
relation to their academic achievement. He
formulated a hypothesis that there is significance
relationship between attendance of the students of
the class and their academic performance. Kousalya
P., Ravindranath V., and Vizayakumar K. (2006) in
their study illustrated the application of analytical
hierarchy process (AHP) in the context of student
absenteeism in engineering colleges. Clores Michael
A. (2009) in his qualitative research study on school
absenteeism among college students discussed
pedagogical, psychological and socio-cultural
implications based on the findings. Srivastava
Meenakshi(2018) conducted a study to identify
factors that cause students discontent with the
classroom learning environment . Lucey Siobhan
and Grydaki Maria (2022) examined the effect of
implementing an incentive scheme on seminar and
performance. Khan Mohammed Shamim(2021)
conducted a research to investigate the causes and
remedies of students absentee. The identified major
factors responsible for students' absenteeism were as
students' financial crisis, distant residence, unsafe
public transport, sometimes teacher absenteeism and
a lacking in the education policy. Muir Jenny (2009)
in the research showed that tendency for students
who attend classes more regularly to gain better
marks, especially if they are weaker or if they have
the potential for a top mark, although it is not clear
cut. Akkus Murat and Cinkir Sakir (2022) evaluated
the status of student absenteeism, its impacts on
educational environments and the relevant policies
available.

Aim of Study
Arts, Science and Commerce College,
Chikhaldara run by Sipna Shikshan Prasarak

Mandal, Amravati, was established in the year 1996
with the aim of achieving holistic development of
the people of Melghat, a remote, hilly and tribal area
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of Maharashtra. The vast area of Melghat is about
4000 sg. km. formed mainly by two talukas
Chikhaldara and Dharni, partly Anjangaon Surji and
Achalpur talukas of Amravati district and partly
Akot taluka of Akola district. The area is
predominantly tribal and educationally as well as
economically backward. The main social problems
here are superstition, unemployment, malnutrition,
migration, educational dropout etc. It is very
important to increase the GER of this area in
overcoming such problems. Most of the students in
the college come from this area. Absenteeism can

cause their academic performance. In today's
higher education, student involvement and
attendance in class are crucial factors. Class

attendance has been found to be a significant
predictor of academic results in several earlier
studies: Attending more classes, results in better
final grades for students. For this, it was proposed to
carry out a systematic study to identify the factors
causing students’ absenteeism.

Study Obijective

Data Analysis and Interpretation

To identify the causes of the student absenteeism.

Limitations

The following restrictions are certain to affect the

study's outcomes and conclusions.

1. Since the findings and conclusions are
dependent on the opinions of the respondents,
they cannot be generalized.

2. The number of participants in the study is
restricted to 222.

Tool

With the aid of a self-made questioner, students'

absenteeism in the classroom was evaluated.

Methodology

This research makes an effort to identify the
factors causing students’ absenteeism in classes. The
best research methodology is definitely the
purposive survey method. 222 students from science
faculty of Arts, Science and Commerce College,

Chikhaldara made up the study's population. Data

were gathered using a self-made questioner. The

questions in the questionnaire are related to causes
of absenteeism.

Students enrolled in college and participating in the survey

240 - 238

235 1

230 ~

225 A

222

220 ~

215 -

210 r

~

Total Enrolled

Participated in
Survey

The total number of students enrolled in the science stream

have participated in the survey.
Main means of household income

is 238 out of which 222 (93.27%) students

112
120 b
100 -~
80 - 64
60 A
40 - 26
13
20 ] ' 7
. -7 -
Agriculture  Government Daily labor Business Private job
job

50
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Out of total 222 respondents 112 (50.45%)
of the respondents has agriculture as their main
source of family income. There are 26 (11.71%)
students who said that the main source of family
income is government job. While 64(28.82%)
students responded that daily wage is the main
Willingness to pursue higher education

source of their income of the family. 13 (5.75%)
students indicated that the primary source of family
income is a private job. From this we can see that
the main source of income for most of the students’
families is agriculture and daily labor.

200 ~

150 -~

100 -~

50 -

1

Yes

No

221 (99.54%) students wanted to pursue
higher education while only 1 (0.45%) didn’t want
to pursue higher education. This demonstrates that
Students’ college attendance

the number of students who want to pursue higher
education is large while the number of students who
do not want to pursue higher education is negligible.

114

114 v
112
110 - 108
108 -
106 -
104 . . . ./f

Reular students Irregular

students

When trying to know the attendance of the

irregular. This shows that the percent of regular

students in the college, 114 (51.35%) students students is slightly higher than the irregular
expressed that they come regularly to the college students.
while 108(48.65 %) students expressed that they are
Reasons for absenteeism in college
39
40
29
30
20 A
10 - . 3 .
0 - iy - -
N & N &
{ &
& & & Ny
N\
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On knowing the reasons for this,
39(36.11%) students remain absent due to poor
economic conditions. 07(6.48%) students remain
absent due to not getting admission in the hostel.
23(21.29%) students are absent due to family
Willingness to do part-time job

responsibilities. 03(2.77%) students remain absent
due to ill health. 29(26.85%) students are absent due
to transportation (accessibility) problem, 07(6.48%)
students are absent due to lack of accommodation

200 -/

167

150 ~

100 -~

55

50 ~

-

Yes

No

Are the students willing to do employment
if they get part time employment? Knowing this,
167 (75.22%) students were willing to do this job

while unwilling to employ, the number was 55
(24.77%).

If provided part-time employment opportunity then ready to attend the college regularly

150 -+
100 -
53
o '
0 ~
Yes No

169(76.12%) students expressed their reaction that they will attend college regularly if part-time
employment is provided to them in Chikhaldara and nearby areas.

Fields of employment and student’s choice

200 157
150
100
50 + 22 15 13 7
0 . — . 7
S > o
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A
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Many students mentioned their interest to
do part time jobs. Considering the field of temporary
employment opportunities available in Chikhaldara
and trying to know in which field the students want
to do part time job, 157(70.72%) means most of the
students  were interested to  work in
government/semi-government offices The number
Opinion about college

of those who were willing to work in hotels, resorts
was 26(11.71%) The number of students willing to
work in construction field was 19 (12.05%). The
number of students who were willing to work in
different shops, private offices, NGOs etc. was
13(5.85%). The number of students who didn’t
express any kind of reaction is 7(3.15%).
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Other

155(69.81%) students responded that the
college is excellent/ very good when their opinions
were asked about the college. The number of
students who did not express any opinion about the
college is 53(23.87%). While expressing their
opinions in this context, the teachers in the college
are good, the college has many facilities for students
and the college premises are good.

Conclusion

On the basis of striking findings from this
research, the conclusive remarks may be expressed
in the following way.

Agriculture and daily wage labor is the
main source of income for most of the students'
families. 99.54% of students desire to pursue higher
education. Percent of regular students is slightly
higher than the irregular students. Financial
situation, daily work and family responsibilities,
lack of transportation are the major reasons for
student absenteeism in college.75.22% of the
admitted students are willing to take up
employment. In the field of employment, most 70 %
students preferred part-time employment in
government and semi-government offices. Majority
of the students expressed their opinion that the
college is excellent/ very good and the teachers,
staff and facilities of the college are also very good.
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ABSTRACT

In this study, the Melghat honey samples were analyzed for their nutritional and chemical

properties. The samples were collected from four different locations in Melghat in the year 2019.

A number of factors such as carbohydrates, energy, sugar profile, protein, HMF, acidity, iron,

calcium, and sodium were detected. The data was compared to published data and specifications
given in the Bureau of Indian Standards (BIS) manual. The data confirmed that the honey samples

from Melghat fell into the category of special grade as specified by BIS. It is concluded that the

Melghat honey is of outstanding value, with good healing and antimicrobial properties. It is very

less susceptible to fermentation, very pure, and unadulterated. There is a requirement for more

studies to discover the assortment of properties of Melghat honey for its commercialization.

Keywords: Amravati, Chemical, Chikhaldara, Honey, Melghat, Nutritional properties

INTRODUCTION

Melghat is a tribal region positioned in
the laps of the Satpuda hills with huge forests.
It is a collective area of the Sanctuary of Wan
and Melghat as well as Gugamal National Park
that lies in two tehsils of Amravati district i.e.,
Chikhaldara and Dharni (Bhoyar et al., 2018).
Malnutrition amongst children is the most
severe crisis in this region. Nutritional quality
of food is the most important parameter of its
choice because human health and its
maintenance are precisely dependent on its
quality. Thus, the problem of malnutrition can
only be overcome by consuming nutritional

food. Honey is among the most important forest
products of Melghat. Almost all the honey
produced in the Melghat is generated by the
wild honey bees. Due to the magnificent bio-
diversity of the Melghat woods, a supportive
atmosphere is present for the nurture of honey
bees (KVIC, 2019).

Honey is an ancient medicine used for
good health and longevity (Khupse et al.,
2017). Melghat honey has been used
extensively by tribals for centuries as a food
and medicine, so it must be of high quality.
There was a lot of research carried out
worldwide to explore the various properties of

*Corresponding Author E-mail i.d: knsascc@gmail.com, Ph.D thesis submitted to Shri J J T University,

Jhunjhunu (Rajasthan).
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honey, but no work was found regarding the
analysis of Melghat honey. In this study, an
attempt was made to explore the chemical and
nutritional properties of Melghat honey. The
honey from the Melghat may be proven as one
of the premier quality and it may get global
recognition.

MATERIALS AND METHODS

The study was conducted in the year
2019. Honey samples were collected from four
dissimilar locations of the Melghat forest (H1,
H2, H3, and H4) and stored with due
precautions. The samples were prepared as
per the FSSAI (2015). Most of the chemical
and nutritional parameters prescribed by the
agencies working for the standardization of
honey, such as carbohydrates, total sugars,
reducing sugars (glucose and fructose), non-
reducing sugar (sucrose), proteins, free acidity,
hydroxymethylfurfural (HMF), and minerals
(sodium, iron, and calcium), were included for
the quality evaluation of Melghat honey. Sugars

and HMF were determined by using the
methods given in BIS (1994-2000), while free
acidity was measured as IHC (2009). Proteins
and calcium were estimated as per Ranganna
(2007). Similarly, iron and sodium were
estimated by following the methods in FSSAI
(2016).

RESULTS AND DISCUSSION
Carbohydrates and energy

About 95% of the dry matter of honey is
in the shape of carbohydrates, which are
mostly in the form of sugars and most of the
properties of honey are related to its sugar
profile (Bogdanov et al., 2008). The values
were found to be ranging from 78.12% to
80.50% with a standard deviation (SD) of 0.93.
Honey is regarded as an instant source of
energy due to the presence of rapidly
digestible glucose and fructose. The energy
values were ranging from 314.72 to 325.24
Kcal 100 g' (Table 1).

Table 1. Carbohydrate and sugar profile of Honey samples

S No. Properties Honey samples Mean SD
H1 H2 H3 H4
1 Total carbohydrates (g 100g™) 80.24 79.32 80.50 78.12 79.545 0.93
2 Energy value (K cal 100g™) 325.24 320.88 324.8 314.72 321.41 4.22
3 Total sugar (g 100g™) 79.54 7496 79.27 7467 T77.11 2.30
4 Sucrose (g 100g™") 3.36 2.62 4.24 2.96 3.295 0.61
5 Total Reducing Sugars (g 100g') 76.18 72.34 75.03 71.71 73.815 1.85
6 Glucose (g 100g™) 36.92 3547 3512 3576 35.818 0.68
7 Fructose (g 100g™) 38.13 35.93 39.12 34.84 37.005 1.70
8 Fructose : Glucose Ratio 1.03 1.01 1.1 0.97 1.03 0.05
9 Glucose : Water Ratio 2.00 1.87 1.86 1.88 1.903 0.05
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Table 2. Other characteristics and nutrients of Honey samples

S No. Properties Honey samples Mean SD
H1 H2 H3 H4
1 Total Protein (Mass %) 1.07 0.90 0.70 0.56 0.81 0.19
2 Free Acidity (Meq kg') 21.21 2712 20.03 32.17 2513 4.87
3 HMF (mg kg') 29.73 08.10 12.56 37.86 22.06 12.18
4 I[ron (mg 100g™") 1.05 0.68 1.84 1.73 1.33 0.48
5 Calcium (mg 100g™") 1.7 1.38 5.40 6.65 6.28 3.68
6 Sodium (mg 100g™") 33.82 529 17.04 21.34 19.37 10.20

Total sugars (TS)

Total sugars ranged between 74.67 and
79.54 g 100 g-1. It encompasses both
reducing and non-reducing sugars. It was
reported that honey is a saturated solution of
at least 22-25 different sugars (e.g. maltose,
rhamnose, maltotriose, iso-maltose, turanose,
maltotetraose, etc.) among which glucose and
fructose are predominant (Abeshu and Gelata,
2016). Among the honey sample, H1 recorded
highest TS of 79.54%, followed by H3
(79.27%), H2 (74.96%), and H4 (74.67%). No
limit was specified by BIS for the content of
total sugars, but it appeared to be at an
optimum level. The current data is in
accordance with Shobham et al. (2017) (78.0-
88.0%), Krishnasree and Mary (2015)
(65.21%), and Manukumar et al. (2013) (64.88-
73.08 %).

Sucrose (non-reducing sugar)

The sucrose of the samples was ranging
from 2.62 to 4.24%. Among the sample, H3 was
highest in sucrose (4.24%), followed by H1
(3.36%), H4 (2.96%), and H2 (2.62%). The
values were within the range specified by the
Bureau of Indian Standards (BIS) (maximum
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5%), thus falling into the category of special
grade (BIS, 1994-2000). Shobham et al. (2017)
suggested that the higher the sucrose content,
the greater the chances of adulteration (an
indication of the added sugar). It also indicates
that the honey is under-ripened due to
incomplete inversion of sugar. Thus, all the
honey samples under examination were neither
adulterated nor under-ripened. Lots of
researchers investigated honey samples and
found the sucrose content similar to that
reported by Amabye (2017) (1.01-2.57%) and
Atul et al. (2018) (0.74-3.95%).

Total reducing sugars (TRS)

Dextrose and levulose (i.e. glucose and
fructose) are the key and largest reducing
sugars of honey. Total reducing sugar, glucose,
and fructose ranged from 71.71 to 76.18%,
35.12 to 36.92%, and 34.84 to 39.12%
respectively. The values were within the BIS
ranges for special grade honey. Boussaid et
al. (2018) (67.56-74.31%) and Atul et al.
(2018) (64.91-71.39%) found similar data.

Fructose to glucose (f/g) ratio

The f/g ratio was greater than 1 in the
samples H1, H2, and H3, while it was 0.97
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(close to one) for sample H4. As per the BIS,
there should be a minimum of 1 for special
grade honey. Thus, all the samples are of
special grade. Boussaid et al. (2018) reported
that honey with a higher amount of fructose is
sweeter and has fewer tendencies of
granulation than the higher glucose honey. If
glucose is present in a higher amount, it
crystallizes fast with low water content. The f/g
ratio depends upon its floral source, so it is
also used as one of the criteria for the
identification of the floral source of honey
(Bogdanov, 2011; Chin and Sowndhararajan,
2019; Da-Silva et al., 2016). The results were
in accordance with the study carried out by
Gairola et al. (2013) (1.03-1.08).

Glucose to water ratio (g/w ratio)

As per Kavapurayil et al. (2014) the
granulation tendency and the granulation index
can be detected with the help of the f/g ratio. It
is also important for forecasting the
granulation tendency of honey, as at low water
levels the process of crystallization of glucose
is initiated. There are no specifications given
for the g/w ratio by any authorized agency.
However, Gairola et al. (2013) and Sohaimy
et al. (2015) demonstrated that honey with a
g/w ratio less than 1.7 is non-granulating,
whereas honey with a g/w ratio greater than
2.1 is susceptible to rapid granulation. The
studies by Bogoviku and Gedeshi (2015),
Kavapurayil et al. (2014), and Almasi and
Basavarajappa (2019) affirmed that the varying
amount of sugars in honey depends upon
reasons such as the sugar profile of the nectar,
the enzymes present, crops in the area of
collection, climatic conditions, storage, as well
as geographical location. Sugars influence an
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assortment of honey properties such as
density, stickiness, and viscosity. The
hygroscopic nature of honey, responsible for
its wound healing capacity, is due to its sugar
profile.

As revealed by Shobham et al. (2017),
Amabye (2017), Abeshu and Gelata (2016),
Da-Silva et al. (2016), and Bogoviku and
Gedeshi (2015), the sugars make honey an
instant source of energy and immune to
spoilage by preventing the growth of
microorganisms. H,O, formed during the
oxidation of sugars is responsible for many of
the therapeutic properties of honey. As
suggested by Krishnasree and Mary (2015)
honey can be used in bakery products instead
of sugar. In addition, it serves as a functional
food for enhancement of flavor, colour, and
shelf life.

Other characteristics and nutrients

Other than moisture and sugars, many
other nutrients are also present in honey in
small amounts and influence the quality and
properties of honey significantly. In this study,
some important parameters such as total
protein, free acidity, hydroxymethylfurfural
(HMF), sodium, iron, and calcium were
detected.

Total protein

Proteins were found in the Melghat honey
in a very diminutive amount (SD 0.19). The
maximum amount of protein was found in the
sample H1 (1.07%), followed by H2 (0.9%), H3
(0.7%), and H4 (0.56%) (Table 2). The
considerable amount of protein indicates the
good quality of honey. The results were similar
to the values reported by Amabye (2017)
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(0.46-1.04%) and Atul et al. (2018) (0.16—
0.70%). Almasi and Basavarajappa (2019)
(2.56-3.82%) and Sohaimy et al. (2015) (1.69-
4.67%) got the results towards the higher side.
Boussaid et al. (2018) found that the
differences in the protein content are due to
factors like type of nectar, plant of origin,
amount and quality of pollen, and type of bee.
Initially in the nectar, proteins are presentin a
very tiny amount but are added to the honey
through the pollen, enzymes secreted by the
bees, and microorganisms. Bogdanov, (2011)
postulated that the diastase enzyme activity of
honey is used as an indication of the freshness
of honey. It was indicated that analysis of pollen
protein might be useful for the identification of
the source and naturalness of honey.
Acidity

As per Atul et al. (2018) and Manukumar
et al. (2013), honey is always acidic in nature
and the acidity is due to the presence of
various organic acids as well as inorganic ions,
e.g. phosphate. Sereia et al. (2017) suggested
that it is also due to the production of gluconic
acid as a result of the action of the glucose
oxidase enzyme on glucose. The free acidities
of the honey samples in this study ranged from
20.03 to 32.17. All values were well below the
maximum value prescribed by Agmark (2008)
(less than 40 meq kg'). The results were
significantly analogous with the studies done
by Chin and Sowndhararajan (2019), (7.8-42.7
meq/kg), and Atul et al. (2018), (14.17-40.17
meq kg™).

Manukumar et al. (2013) stated that the
reason for the acidic nature of honey is due to

the process of fermentation. Shobham et al.
(2017) stated that the season of harvesting
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the honey also affects its acidity. It was
reported that low acidity is an indication of the
absence of fermentation, thus the freshness
of honey. Boussaid et al. (2018) and Abeshu
and Gelata (2016) added that the low acidity
supports the therapeutic properties of honey.
According to Bogdanov (2011), Balos et al.
(2018), and Da-Silva et al. (2016), the acidity
of honey influences the taste and flavor as well
as some physical properties of honey.

Hydroxymethylfurfural (HMF)

Hydroxymethylfurfural (HMF) is a cyclic
aldehyde compound produced by the
degradation of sugars through the non-
enzymatic browning reaction. Some minerals
and acids are also responsible for the reaction.
A significant amount of HMF was found in the
honey samples under examination (8.10-37.86
mg kg') (Table 2). Though there was a
significant difference found in their values, the
HMF content was comfortably within the range
specified by the standard agencies (maximum
80 mg kg") (BIS, 1994-2002; Agmark, 2008).
HMF and the color of honey are related to each
other. The darker honey samples had higher
HMF as compared to the light-colored samples.
The other properties did not show any
significant relationship with the HMF. According
to Bogdanov (2011), HMF is almost non-
existent in honey at first but forms during
prolonged storage. There are more chances
of the formation of HMF in more acidic honeys.
HMF is the cause of cytotoxicity in the skin,
mucous membranes, and upper respiratory
tract. It might be responsible for mutagenicity,
carcinogenicity, etc. On the other hand, it is
reported to have beneficial properties as it has
antiallergic, anti-sickling, anti-hyperuricemic,



KSHITIJ N. SHAH

anti-inflammatory, and antioxidative potential.
Shapla et al. (2018) and Da-Silva et al. (2016)
revealed that the formation of HMF in honey is
affected by to the storage temperature, fig
ratio, water activity, pH, acidity, etc. The use
of a metallic container and thermal stress are
also responsible for the formation of HMF.

The results of Manukumar et al. (2013)
(1.75-27.87), Gairola et al. (2013) (13.8-
36.86), and Harun et al. (2017) (1.07-30.69)
were found to be analogous to the current data.
The data by Bogoviku and Gedeshi (2015) (6-
17.1) and Krishnasree and Mary (2015)
(30.01) were also compared.

Minerals

Amabye (2017) mentioned that plenty of
minerals such as calcium, sodium, iron,
potassium, magnesium, phosphorous,
manganese, copper, nickel, zinc, iodine, etc.
are found in honey in lesser amounts but are
useful for assessing the floral source of honey
because the mineral content is significantly
dependent on the floral source and
geographical location. In the present study,
minerals such as iron, sodium, and calcium
were detected. Dhahir and Hemed (2015) and
Da-Silva et al. (2016) disclosed that the floral
basis of the nectar from which the honey is
made and the geological location have a
remarkable effect on its mineral profile. The
dark-colored honey contains a higher
concentration of minerals than the lighter
honey. The wrong handling of honey also
affects the mineral content, which is of
anthropogenic origin. The honey from polluted
areas is found to have a higher concentration

of minerals.
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The iron was found in a very diminutive
amount in the Melghat honey samples (0.68
to 1.84 mg kg') and had a similarity with the
findings of Boussaid et al. (2018) (0.83-3.54
mg kg') and Almasi and Basavarajappa
(2019) (0.1-1.46 mg kg'). Pande and Jude
(2019) confirmed the presence of iron in the
honey qualitatively. No authorised body
specified the iron content, but the values are
similar to those suggested by Abeshu and
Gelata (2016) in their research (1.0-3.4 mg
kg™).

The calcium content of the Melghat
honey samples ranged between 1.38 and 11.7
mg kg'. Pande and Jude (2019) confirmed the
presence of calcium in honey qualitatively. The
values were concurrent with the data by Aimasi
and Basavarajappa (2019) (0.61-12.97 mg
kg') and Abeshu and Gelata (2016) (4-30 mg
kg'). Boussaid et al. (2018) (113.85-221.07
mg kg') obtained higher calcium values.

Sodium was found in the range of 5.29
to 33.82 mg kg* with SD 10.20 in the Melghat
honey. Pande and Jude (2019) also confirmed
the presence of sodium in their honey samples
qualitatively. The values reported by Abeshu
and Gelata (2016) (0.6-40 mg kg™), Boussaid
et al. (2018) (251.34-521.22 mg kg') and
Almasi and Basavarajappa (2019) (0.25-6.31
mg kg') are given in the brackets.

CONCLUSIONS

The honey samples that were examined
were found to be of excellent quality. All the
parameters were found well within the limits
specified by various regulatory agencies.
Furthermore, the results showed that all the
honey samples from Melghat fell into the



ANALYSIS OF NUTRITIONAL AND CHEMICAL PROPERTIES OF MELGHAT HONEY

special grade as per the specifications of
honey given by the Bureau of Indian Standards
(BIS). From the data, it can also be postulated
that the Melghat honey samples must have
good therapeutic properties. It is suggested
that there is a need for more research to
explore the properties of Melghat honey for its
branding.
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ABSTRACT

Kutki or little millet Panicum sumatrense is a kind of minor millet extensively
grown in Melghat province. It is a native crop of India. The minor millets can grow in
insignificant environmental situations where the other major cereals such as wheat, rice,
maize, etc, proved to be unsuccessful to grow. It can be termed the bio-energy crop because
of its short duration as well as high yield of biomass production. Despite the remarkable
benefits, there is very little research work carried out to explore the properties of Kutki. In
the current study,Kutki is analyzed for the determination of its physicochemical and
functional properties.The Kutki grains were procured from the local market in the year
2019. Physicochemical parameters such as moisture, ash, total carbohydrates, total fats,
protein, energy, dietary fibers, monounsaturated, saturated, and poly-unsaturated fats,
sodium, calcium, iron, and some functional properties such as dry and soaked grain weight
and volume (1000 grains), dry and soaked bulk densities, hydration capacity and index,
swelling capacity and index, etc. were also determined. The data obtained showed that the
Kutki from Melghat is of excellent quality. The functional properties showed that it can be
utilized for various product making and value addition. It is suggested that there is a great
need to study more regarding the properties of Kutki from Melghat and its utilization for
different products.

(Key words: Melghat, Kutki, Panicum sumatrense, little millet, Chikhaldara, Amravati)

INTRODUCTION

Melghat

Melghat is a gigantic forest tract and tribal region
spread over Dharni and Chikhaldara tehsils located in the
laps of the Maikal ranges of Satpuda hills. It is the part of
Amravati district of Maharashtra state and has a combined
area of two Sanctuaries named Melghat and Wan as well as
Gugamal National Park.

Chikhaldara is a hill station at a height of about
1100 meters above sea level. It is a gigantic forest area with
an exclusive and representative ecosystem with rich
biodiversity and varied habitats. Schedule tribes including
Nihal, Korku, and Gond are the predominant inhabitant of
the Melghat, while Balai, Gaoli, and Gaolan are the other
most important tribes (Bhoyar et al., 2018; Anonymous, 2015).

Malnutrition among kids is the most rigorous
problem in the region. Poverty and consumption of a diet
with low nutrition are some of the very important grounds
for malnutrition (Singh and Singh, 2008).

Little millet

Millets are some of the oldest crops cultivated by
humanity since 8000 BC. Millets are having excellent
nutritional potential but due to the lack of awareness are

not used by the people extensively. Millets are sturdy,
drought and adverse climate-resistant also resistant to pests
and diseases, of medium duration, required low labor cost
(Anonymous, 2013). Owing to C, plants they are more eco-
friendly. On account of their nutritional and therapeutic
potential, they are known as the Nutri-cereals.As well, their
phytochemical richness makes them functional food.
Because of it, they are helpful for food security and in the
reduction of malnutrition (Sarita and Singh, 2016).In spite
of these benefits, the cultivation of millets is now decreasing
constantly due to various reasons.

Little millet(Panicum sumatrense) is akind of minor
millet extensively grown in Melghat province. Kutki is a
Hindi/ Marathi or local language name of this foremost crop.
It is the native crop of India. The minor millets have a
capacity to grow in insignificant environmental situations
in which the other major cereals such as wheat, rice, maize,
etc, proved to be unsuccessful to grow. They are also called
the bioenergy crop because of their short duration as well
as high yield of biomass production (Hemalatha et al., 2006).

Regardless of its nutritional supremacy, very less
work was done on the properties of millets and the literary
documentation is more scrappy and poorer than other
popular cereals like wheat, rice, etc. Its consumption as a
portion of food is restricted to tribal populations which are
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the traditional consumers. The scenario might be due to the
non-availability of the products that are ready to eat and
friendly to consumers.

It was observed that very little research was done
on little millet especially, of the Melghat. The research on
Kutki may open the new dimensions of study and nutrition
and be found beneficial for the progress of the region as
well as the people. In the current study, Kutki from Melghat
was studied for its physicochemical and functional
properties.

MATERIALS AND METHODS

The Kutki grains were procured from the local
market in the year 2019. The refractions were removed from
the grains. Refractions may be defined as the materials
present in the grains. These materials are different from
normal food grains in many dimensions. Refractions include
other food grains, broken grains as well as grains that are
damaged, etc. The refractions were identified as per the
definitions mentioned in the Regulation of the Food Safety
and Standard Authority of India (FSSAI) manual
(Anonymous, 2016).

Kutki is analyzed for the determination of its
physicochemical and functional properties. The methods
published in the standard journals were used for the
analysis. Grain weight, grain volume, bulk density, hydration
capacity, and swelling capacity were measured as suggested
by Kamatar et al.(2013) and Reddy et al.(2019). Moisture
content was determined by using the method given in the
FSSAI manual (Anonymous, 2016). Ash, protein, total fat,
dietary fibers, and calcium were estimated by following the
methods by Ranganna, (2007). While sodium and iron were
determined as per the FSSAI manual (Anonymous, 2016)
and total carbohydrates were calculated as per the standard
method (Anonymous, 2007).

RESULTS AND DISCUSSION

The results obtained are presented in Table 1 and

The weight of 1000 grains of Kutki was measured
as 3.91 grams and its volume was 4.12 ml. Thus the bulk
density of dry grains of little millet was 0.95 g ml!. The grain
dimensions affect strongly the 1000 grain weight. As per
Reddy et al.(2019) the 1000 grain weight is a very important
characteristic of cereals and millets as it helps in designing
and performing the plenty of unit operations such as
cleaning and grading. It is especially helpful during the
execution of threshing operations where the particular sizes
of screens are essential used for the separation of the grains
from other unwanted materials.
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Table 1. Physical and functional properties of

Kutki
S.N. Physical/Functional parameters Values
obtained

1 Dry grain weight in gram (1000 grains) 391

2 Dry grain volume in ml (1000 grains) 4.12
3 Bulk density of dry grains (gml") 095
4 Weight of 1000 grains in gram (Soaked) 4.5

5 Volume of 1000 grains in ml (Soaked) 476
6 Bulk density of soaked grains (g ml™") 094
7 Hydration capacity (g) 0.59
8 Hydration Index 15.09
9 Swelling capacity (ml 100 g") 0.64
10 Swelling Index 1553
11 Moisture (mass %) 11.25
12 Total Ash (mass %) 1.06

Table 2. Nutritional and chemical composition of

Kutki
S.N. Nutritional/Chemical Parameter Values
obtained
1 Total carbohydrates (mass %) 73.65
2 Total fat (mass %) 4.05
3 Total proteins (mass %) 9.99
4 Energy (Kcal 100 g) 371.01
5 Dietary fibers (mass %) 6.03
6 Monounsaturated fats (mass %) 0.79
7 Saturated fats (mass %) 0.63
8 Poly unsaturated fats (mass %) 2.59
9 Ash content (mass %) 1.06
10 Sodium (mg 100 g") 1245
11 Calcium (mg 100 g') 418
12 Iron(mg 100 g ) 523

In a similar way, the dimensions of soaked grains
were measured. The weight of 1000 soaked grains was
observed as 4.5 grams, while its volume was 4.76 ml. There
was a similar increase was found in the weight and volume
of grains after soaking which resulted in the similarity of the
bulk density of dry and soaked grains. The bulk density of
soaked grains was calculated as 0.94 g ml"! similar to the dry
grain density which was 0.95 g ml! in this case.

The hydration capacity and hydration index were
calculated for the grains. The hydration capacity was
obtained to have a value of 0.59, while the hydration index
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was 15.09. As well as swelling capacity and swelling index
were also calculated and got the values of 0.64 ml and 15.53
respectively for the Kutki grains under examination.

As suggested by Reddy ez al. (2019) the knowledge
about these water-related functional properties could be
useful in the contribution to the quality of the value-added
products, both in the preservation and processing as the
addition of water i.e. hydration or wetting of the grains is
one of the most important steps involved in the
manufacturing of value-added and extruded products such
as noodles, pasta, bakery items, ready to eat materials, etc.
The interaction between water and flour particles is
responsible for the formation of dough or other mixes. The
values said that little millet might be appropriate for large-
scale use in the manufacturing of certain processed
products.

The moisture content of little millet was found at the
level of 11.25 % and the ash content was 1.06 %. The values
of moisture and ash are well in accordance with the values
estimated by Reddy et al. (2019) i.e. 11.53% and 1.26%
respectively.

There were 73.65 % of total carbohydrates found
in the Kutki sample. Total carbohydrates are the material
that is remained after deducting the amount of moisture,
protein, fat, and ash. The carbohydrates present in the little
millet are mostly in the form of starch followed by dietary
fibers as well as other mono and disaccharides in minute
amounts. The energy value of Kutki was found to be 371.01
Kcal 100 g'. Since the content of carbohydrates, proteins,
and fats are at a significant level in the Kutki, it is an excellent
source of food energy and proved to be one of the cheapest
sources of energy.

As mentioned by Padulosi et al.(2015) it was given
in the report by WHO that nutritionally little millet is more
advantageous than rice since it has a low glycemic index
than rice. The complex carbohydrates contained in the little
millet release glucose during the digestion at a quite slower
rate which is found to be beneficial for diabetic patients
since the level of satiety of millet is better than other cereals.
According to Bhat et al.(2018) high content of fibers in the
millets gives additional support in preventing diabetes by
lowering the rate of digestion. Thus, the consumption of
little millet is beneficial over rice.

The dietary fiber content of the Kutki was found
to be 6.03 %, which is a good level compared to other cereals
and millets. The moisture content of the Kutki sample was
measured as 11.25% while the amount of total fat was 4.05%.

The amount of saturated fats was observed as
0.63%, that of monounsaturated fat was 0.79%, and
polyunsaturated fats were observed to have a level of 2.59%.
The polyunsaturated fats that are good for health were in
the highest amount on the other hand less beneficial
saturated fats were observed at a very low level. As revealed
by Jaybhaye et al.(2014) and Kamatar ef al.(2013) the
excellently beneficial fat profile of little millet makes them

preventive agents against various fat-related clinical
disorders such as hyperlipidemia, obesity, cardiovascular
diseases, etc.

A total amount of 9.99% of proteins was found in
the Kutki under examination. It is a good amount as
compared to other cereals and millets. The total ash content
of Kutki was 1.06%, which shows that it has a significant
amount of minerals in it. The minerals were found as sodium-
12.45mg 100 g, calcium-4.18 mg100 g, and iron- 5.23 mg
100 g,

The values obtained were in accordance with the data
given bySivakumar et al. (2006) (8%), while was some what
lower than Kajuna (2001) (13.4%) for FAO of UN and Rao et
al. (2018) (10.1%). It can be postulated from the observation
that the Kutki from the Melghat is of good quality.

There is a need for the implementation of modern
methods of cultivation and cropping to enhance the yield
and overall quality of the Kutki in this region. The crop
might not only be proved as a remedy for the problem of
malnutrition due to its splendid nutritional quality but also
could be helpful in the conservation of the environment. It
is said that this crop is an agent that can withdraw
environmental carbon, hence helpful to deduct the burden
of GHG (Green House Gases) (Anonymous, 2013).

The little millet might be helpful in the prevention
of several clinical disorders such as diabetes, high blood
pressure, cardiac-related problems, and many more. It is a
gluten-free crop that is proved to be a gift for celiac patients.
The anti acidic nature of millets might help in the
detoxification of the body.

As declared by Anonymous, n.d. and Himanshu
et al.(2018) consumption of millets might reduce
gastrointestinal tract-related diseases like colon cancer or
gastric ulcer. The problems of gasses, constipation, etc.
can be solved by using millets regularly in food. It is also
beneficial in the treatment of respiratory disorders such as
asthma and the optimization of the capacity of the liver,
kidney, and overall immune system. The phytochemicals,
nutraceuticals, and antioxidants present in the millets are
capable of maintaining good health. It also can serves as a
probiotic.

It can be concluded that the Kutki (little millet)
grown in Melghat was of excellent quality. It is superior in
nutrition and medicinal properties than the other popular
cereals and millets. The functional properties shows that it
can be utilized for making various value added products
and it can sustain the rigorous mechanical operations during
its processing. It can be said that for the preparation of
various products such as infant foods, snacks, flakes,
instant mixes, etc, on a large scale, Kutki might be proved as
a popular and suitable food ingredient. There is a need for
more research work and implementation of modern methods
of cultivation and cropping in order to enhance the yield
and overall quality of the Kutki in this region.
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OF AMRAVATI DISTRICT, MAHARASHTRA

Kshitij Shah!

ABSTRACT

Melghat honey is an insect product made by wild honey bees Apis dorsata, and Apis
cerana indica. It isobtained from natural combs from the Melghat forest. Melghat is a prime
producer of wild honey but the honey is not analyzed to date. The study was carried out to
determine the physical characteristics of Melghat honey. Honey samples were collected
from four different locations of Melghat during the year 2019 and the physical parameters
such as color, pH, specific gravity, moisture, ash, and optical density were detected. The
consequences of adulteration if any in the samples were detected by applying Feihe’s test.
The results were checked based on the specification given by the Bureau of Indian Standards
(BIS). It was found that the honey samples had excellent physical properties with all the
specifications within the limits specified by the BIS. Thus, the samples fall in the special
grade category as per the specifications of BIS. It is concluded that the Melghat honey is of
excellent quality with good therapeutic properties and antimicrobial potential. It might be
very less susceptible to fermentation and is very fresh and pure without adulteration. There
is a need for more research to explore the various properties of Melghat honey for its

commercialization.

(Key words: Melghat, wild, honey, Apis dorsata, Apis cerana indica)

INTRODUCTION

Honey is a crucial and especially natural substance
obtained from the hives of the honey bee. It is one of the
highly nutritious natural produce generated by the bees
from the nectar of the flowers. The nectar is collected and
transformed by them into the golden liquid i.e. honey.
Looking back to human history it is found that honey might
be considered a prime substance used as a sweetener by
ancient man.Khupse et al. (2017) mentioned that honey is a
wonderful medicine acknowledged by Ayurveda and its
regular consumption is helpful for health and strength.

Honney is a wonder food, its nutritional value is
very limited; honeys are mostly sugars-fructose and glucose,
with some sucrose. Some types provide minuit amount of B
complex and C vitamins. Honey does contain some
antioxidents, however, mostly polyphenols. Some new
studies are looking into the antimicrobial and wound-hearing
properties of honey. (Schularz Joe and Fran Benkott, 2008)

Though honey has been recognized and used by
the people for years the researchers diverted very recently
towards its study. The overall increase in the consumption
of honey throughout the world may be the reason behind
the interest of researchers. People are now fascinated more
and more by the consumption of natural foods like honey
due to their numerous nutritional and health-enhancing
properties (Shah, 2021).

Honey is readily and abundantly available in the
Melghat forest region and is one of the prime jungle products
collected by the tribal people from the hives of wild honey
bees Apis dorsata and Apis cerana indica.Melghat is a
tribal and forest area located in the Amravati District of the
state of Maharashtra. It is reported that at all times of the
year, there are ample flowers available in the Melghat forest
for the nourishment of bees thus the honey must be full of
excellent medicinal and nutritional properties (Shah, 2022;
Anonymous, 2019).

There is very little research found on the analysis
of the Melghat honey. Perhaps it can be assumed that the
Melghat honey is still untouched from the research point of
view. Here the attempt was made to explore the properties
of Melghat honey, which may be helpful in developing
the brand Melghat. The physical properties of honey are
very important as the honey is commercially graded mostly
according to its physical properties (Anonymous, 1994-
2000).

Our inborn for sweet foods led stone Age humans
to forage for the sweetness of honey. Although bees were
first domesticated in artificial hives in Egupt and India about
4,500 years ago, it wasn’t until bout A.D. 1000 that
beekeepers began to understand the interplay between bees
and flowers that is required to produce honey. (Schularz
Joe and Fran Benkott, 2008).
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MATERIALS AND METHODS

Collection of samples

Different wild honey samples were purchased from
the local honey collectors of the Melghat forest. Different
locations were selected for the honey collection. The honey
samples are supposed to be produced by the wild species
of honey bees i.e. Apis dorsata and Apis cerana indica.
The honey samples were prepared for analysis
(Anonymous, 2015).

All the important physical properties, as prescribed
by the agencies working for the standardization of honey
were included for the evaluation of the quality of the Melghat
honey. The physical attributes were determined by using
the standard procedures as given in the manual published
by the Bureau of Indian Standards (Anonymous, 1994-2000).
The BIS manual is for describing standard specifications
for the extracted honey in the Indian context. Color, pH,
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Table 1. Physical properties of Melghat honey (A)

specific gravity, moisture, ash content, optical density, and
Fiehe’s test were the physical parameters studied.

RESULTS AND DISCUSSION

The results obtained are given in Tables 1 and
2.Here H, H,, H,, and H, represent the honey samples with
different locations. SD stands for standard deviation.

Color

The colors of liquid honey were found in a variety
of ranges right from very light to dark.Krell, (1996), and Da-
Silva et al.(2016) observed the variations in the color of
honey, it might be due to an assortment of properties and
content such as climatic and agricultural conditions, floral
source, techniques and methods used for its processing,
storage temperature and time, water and ash content, optical
density, and composition. Shobham ez al.(2017) mentioned
that the color of honey depends on the minerals and
pigments present.

Honey Samples Physical parameters
Color Fiehe’s test pH mean SD  Specific Gravity mean SD
H, 1 A Negative 4.38 4.32 0.04 1.45 1.42 0.03
2 A Positive 433 1.43
3 LA Negative 4.27 1.41
4 A Negative 4.30 1.38
H, 1 LA Negative 3.88 3.98 0.08 1.40 1.40 0.02
2 LA Negative 3.94 1.42
3 LA Positive 4.08 1.37
4 ELA Negative 4.02 1.41
H, 1 LA Negative 4.36 4.61 0.27 1.44 1.41 0.02
2 ELA Negative 5.07 1.42
3 LA Negative 4.46 1.38
4 LA Negative 4.56 1.41
H, 1 DA Positive 393 3.71 0.20 1.42 1.39 0.02
2 A Negative 3.72 1.38
3 DA Negative 3.78 1.37
4 DA Positive 3.39 1.39
Table 2. Physical properties of Melghat honey (B)
Honeys  Samples Physical parameters
Moisture mean SD Ash mean SD  Optical Density Mean SD
H, 1 18.38 18.4 0.15 0.39 0.29 0.11 0.22 0.24 0.04
2 18.24 0.35 0.26
3 18.65 0.11 0.29
4 18.33 0.31 0.19
H, 1 18.35 19.00 0.64 BLQ 0.04 0.05 0.20 0.19 0.03
2 18.45 0.10 0.19
3 19.89 BLQ 0.15
4 19.32 0.08 0.23
H, 1 19.51 18.80 0.45 0.15 0.08 0.08 0.19 0.15 0.03
2 18.59 BLQ 0.12
3 18.79 0.17 0.16
4 18.29 BLQ 0.13
H, 1 18.88 19.04 042 0.14 0.22 0.09 0.29 0.28 0.03
2 19.68 0.17 0.25
3 18.51 0.19 0.26
4 19.09 0.38 0.32
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White and Doner (1980) studied the relationship
between color and flavor of honey and found that dark-
colored honeys were intense in flavour, while mild-flavored
honeys were light in color.

It was observed that the honey samples examined
in the current study were ranging from light to dark amber in
color. The colors were categorized as DA (dark amber), A
(Amber), LA (light amber), and ELA (extra light amber).
Extremely light color samples were hardly present in the
present set. The honey samples from the same locations
were having a similarity in color patterns. Specific gravity
(SG) and optical density (OD) were found concerning their
color i.e. the values of specific gravity were slightly lower in
the light-colored samples than in the darker once. Optical
density also tended towards its lower values in the light-
colored honey samples. Other properties of the honey
samples did not show any significant relationship with color.
The results were supported by Sohaimy and Almasi as they
found similar color range (Sohaimy et al., 2015; Almasi and
Basavarajappa, 2019).

Fiehe’s test

Fiehe’s test was employed for all the honey
samples under study. It is a test used for the detection of
the presence of hydroxymethylfurfural in the given honey
sample. It is primarily used as an indication of adulteration.
Since almost all samples with some exceptions showed a
negative result of Fiehe’s test, the samples were found to
exhibit no adulteration as per the guidelines given by the
Bureau of Indian Standards (Anonymous, 1994-2000) for
grading honey.

It was reported that the positive result of Fiehe’s
test does not always confirm adulteration; it might be due
to ageing, or the presence of impurities that appeared during
the handling, extraction, processing, and storage of honey
(Kavapurayil et al., 2014). The Fiehe’s test found negative
for the samples studied by Borges et al. (2019) and Aljohar
etal. (2018).
pH

The basic or acidic characteristics of any honey
sample can be revealed from its pH value. All the previously
published literature says that the nature of honey is always
acidic. The locational variations or the differences in the

botanical sources cannot change the nature of honey from
acidic to basic (Atul et al., 2018; Manukumar et al., 2013).

The pH of the Melghat honey samples was ranging
between 3.39 and 5.07. There were significant similarities
found in the pH of honeys belonging to the same locations.
The low pH values of the Melghat honey samples show
that these honeys might have the potential to fight strongly
against microorganisms as well as with high stability and
shelf life. Melghat honey might have tremendous medicinal
and therapeutic potential.

The present values were found in accordance with
many previous studies. The pH values obtained by different
scientists are given in the bracket i.e. Chin and Sown
dhararajan (2019) (pH 3.17- 5.85); Harun et al.(2017) (pH

4.32); Gebru (2015) (pH 2.99- 4.45). The honey samples from
Nigeria, Tunisia, Serbia, Istambul, Ethiopia, Iran, and China
were analyzed in the above studies. Sohaimy et al. (2015)
analyzed the Yemeni, Egyptian, Alexandrian, Kashmiri, and
Saudi honey samples and stated that the potential of honey
against microorganisms and its flavor is related to the pH.

Bogdanov et al.(2004) and Shobham et al.(2017)
reported that the low pH of honey is mainly due to the
organic acids as well as phosphates and chloride ions. In
addition, the formation of HMF, floral origin, and pollens,
storage parameters (temperature and humidity), and
consequences of adulteration also affect the acidity (Pande
and Jude, 2019; Sohaimy et al., 2015). Dimins et al. (2006)
stated that the pH of honey determines its quality, as the
shelf life of honey is strongly dependent upon its pH.

Specific gravity (relative density)

The relative density of honey reflects the amount
of sugar and moisture present in it.Here in this study, the
values of specific gravity were lying between 1.37 and 1.45.
The values of location one honey samples were on the higher
side, while location four honey samples were at the bottom
of the table. There was a significant relationship found
between pH and specific gravity, while the latter was in the
inverse relationship with the water content. The variation
in the values of the specific gravities of different honey
samples might be due to the difference in their composition
especially the content of moisture and sugar.

The values were similar to Atul et al. (2018) (1.39-
1.42), who assessed the Indian honey samples and
mentioned that the specific gravity of honey depends on
its moisture content. Almasi and Basavarajappa (2019)
studied honey and got values (1.39 to 1.42) similar to the
current data. The values obtained by Kavapurayil et al.
(2014)were in some lower range (1.30 to 1.42).

No value of specific gravity obtained in this study
was below the standard value given by BIS (Anonymous,
1994-2000). All the honey samples from the Melghat might
be recognized as graded honey samples as per the limit set
by BIS. According to it the minimum specific gravity of
honey must be above 1.37 for its grading.

The variation in the specific gravity values might
be due to the difference in the water content as well as the
overall composition of honey samples.

Moisture

As per Krell (1996) water, the second most bulk-
forming agent in the honey, and solvent dissolving all the
other constituents, is one of the most crucial parameters
regarding the quality of honey. Here the water contents
were ranging between 18.24% and 19.89% i.e. below 20%.
Thus, all the samples were fall in the special grade as
specified by the BIS and the EU (Anonymous, 1994-2000;
Dimins et al., 2006). With few exceptions,there was an inverse
relationship found between the specific gravity and
moisture.

The results were appeared to be contemporaneous
with the results drown by Pande and Jude (2019), (18% -



320

19.4%);Gebru (2015) (17 - 23 %); Bogoviku and Gedeshi
(2015) (14.3 - 21%);Kavapurayil et al. (2014) (22.6 - 26.2%);
Manukumar et al. (2013) (15.69 — 17.23%) and Harun et al.
(2017) (16.31 %). Sohaimy et al. (2015) investigated honey
samples from Egypt (moisture 18.32%), Saudi (15.64%),
Yemen (16.28 %), and Kashmir (14.73%).

Gebru(2015),Bogoviku and Gedeshi (2015),
Kavapurayil ef al. (2014),Manukumar et al. (2013), Almasi
and Basavarajappa(2019) confirmed that the water in honey
may vary greatly depending upon numerous factors such
as storage conditions (temperature and humidity), stage of
ripening and maturation of honey, climatic conditions during
harvesting, botanical origin, environmental and locational
factors, types and the condition of hives, and types and
implementation of methods of handling and processing etc.

The moisture in honey is an important criterion for
its grading and determination of its level of maturity (under
ripened honey has more moisture). As per the opinion of
Dimins et al.(2006), Da-Silva et al.(2016) and Manzoor et
al.(2013) many physical parameters of honey, like color,
taste, flavor, viscosity, relative density, and solubility
are strongly affected by its water content.

As the moisture content of the inspected honey
samples was much low, it can be said that the Melghat
honeys would have a high shelf life with excellent quality
and a remarkable potential to fight against micro organisms.
The susceptibility of these honey samples for fermentation
and granulation must be quite low, as low moisture prevents
the growth of yeast and mold as well as crystallization of
sugars (Amabye,2017 ; White and Doner, 1980; Bogdanov
et al. 2004).

The honey samples in the current study were
having moisture values absolutely within the range and
can be considered as special grade honey as per the BIS
standards and could be got the premium value in the honey
market.

Ash content

Ash content of any food item is an important
quality parameter, especially for honey. Many factors such
as the floral origin of honey, types of pollen, etc, affect the
ash content of honey.

The ash content of the Melghat honey was found
within the limit specified by the BIS. The ash content of the
samples was laid below 0.39%. The low ash content of the
Melghat honey samples might be an indication of fresh
honey without adulteration.

The variations in the ash value of honey samples
might be an upshot of ample reasons. It was reported that
the minerals mostly affect the ash value of honey. The type
of soil within the area influences the mineral of honey. The
ash content was also related to the color and electrical
conductivity of honey. The higher value of ash was generally

observed in the darker colored and strong-flavored honey.
As per the findings of Da-Silva ef al.(2016) and Amabye
(2017) the higher range of organic residues and trace
elements also affect the ash content. Atul ef al. (2018) stated
that the ash content of honey can be used for the
investigation of its botanical origin in the case of single-
flower honey as well as to differentiate between the blossom
and honeydew honey. The high ash content in honey is an
indication of its adulteration, so owing to low ash content,
the honey samples investigated in this study, were must be
free from adulteration (Bogoviku and Gedeshi, 2015). The
data on ash content obtained in this study was significant
in accordance with Gebru (2015) (0.09-0.30%); Harun et
al.(2017) (0.30%); and Atul ez al.(2018) (0.09-0.49%).

Optical density

The optical density of a substance is determined
by using a spectrophotometer. It is measured in terms of
absorbance of light and it is a logarithm of the ratio of the
falling light intensity to the intensity of transmitted light.
The turbidity due to any objectionable matter, the freshness
of the honey, and its color can be detected by using this
tool.

It was revealed from the results that the optical
densities were ranging between 0.12 and 0.32 and within
the limit of BIS (max 0.3). Significant similarities were
observed in the values of optical densities for the honey
samples collected from identical locations with very
infinitesimal variations. The optical densities were appeared
to be following its color and moisture content.

As stated by White and Doner (1980), Kavapurayil
et al. (2014), Shobham et al.(2017) the slight variations in
the optical densities of honey samples might be due to the
differences in the color shades and the colors of the honeys
may vary due to numerous factors such as the overall
composition of honey, differences in the climate of
geographical location as well as during harvesting, floral
origin and storage conditions. The results obtained by
Almasi and Basavarajappa (2019) (1.28 to 1.55) and Manzoor
etal. (2013) (1.05 to 1.06) were much higher than the current
data.

From the above study, it is concluded that the
physical properties of the Melghat honey samples were
found in line with previously published data. All the samples
fall in the special grade category as specified by the Bureau
of Indian Standards and they are of excellent quality with
good therapeutic properties and antimicrobial potential.
These samples might have very less possibility of
fermentation as well as they must be very fresh and pure
without adulteration. There is a need for more research to
explore the various physico-chemical, nutritional and
therapeutic properties of Melghat honey for its
commercialization.



321

REFERENCES

Aljohar,H.I., H.M. Mabher, J. Albagami, M. Al-Mehaizie, R. Orfali
and S. Alrubia, 2018. Physical and chemical screening of
honey samples available in the Saudi market: An important
aspect in the authentication process and quality
assessment. Saudi Pharm. J. 26: 932-942.

Almasi, R. and S. Basavarajappa, 2019.Analysis of physical properties
and biochemical components in few honey samples in
Southern Karnataka, India.J. Entomol. Zool. Stud.7(4):
822-828.

Amabye, T. G. 2017. Phytochemical and Biochemical Compostion
of Wild Honey. A Case Study in Estern Zone Areas in
Tigray Ethiopia.MOJ Food Process Technol.4(3): 88-
94.

Anonymous, 1994-2002. Bureau of Indian Standards, IS 4941,
“Indian Standard, Extracted Honey-Specification” pp. 1-
11.

Anonymous, 2015.Lab Manual 4, Beverages, Sugars, and
Confectionary Products, Manuals of Methods of Analysis
of Food, FSSAI, Government of India.

Anonymous, 2019. KVIC, News Bulletin: Honey Mission, Bee
Inspired, http://www.kvic.org.in

Atul, K., J.P. Gill, J.S. Bedi, M. Manav, M.J. Ansari and G.S. Walia,
2018.Sensorial and Physicochemical Analysis of Indian
Honeys for Assessment of Quality and Floral Origins.Food
Res. Int.108: 571-583.

Bogdanov, S., K. Ruoff and L.P. Oddo, 2004.Physico-Chemical
Methods for the Characterization of Unifloral Honeys: A
Review.Apidologie (celle).35: S4-S17. DOI: 10.1051/
apido:2004047.

Bogoviku,A. and L. Gedeshi, 2015.Determination of Crystallization
Tendency and Level of HMF in Albanian Honey Products.
Int. J. Sci. Eng. Res.: 1625-1627.

Borges, J.G., A.G. Carvalho, L.L. Santana, and C. Mota, 2019. Appis
melifera Honey Marketed in Cities of Petrolina-Pe and
Juazeiro-Ba: Physicochemical Properties and Adulterating.
Int. J. Recent Aca. Res.1(7): 328-332.

Chin, N.L. and K. Sowndhararajan, 2019. A Review on Analytical
Methods for Honey Classification, Identification and
Authentication, Chapter in Honey Analysis, Intech Open.
DOI: http://dx.doi.org/10.5772/intechopen.90232.

Da-Silva, PM.,C. Gauche, L.V. Gonzaga, A. Costa and R. Fett, 2016.
Honey: Chemical Composition, Stability and Authenticity.
Food Chem.196: 309-323.

Dimins, F., P. Kuka and I. Cakste, 2006.The Criteria of Honey
Quality and its Changes during Storage and Thermal
Treatment, LLU Raksti.16(311): 73-78.

Gebru, E. 2015. Physicochemical Characterization of Honey from
Debre-Nazret Kebelle of Tigray Region, Ethiopia.World
Appl. Sci. J.33(12): 1806-1814.

Harun, U., A. Filis andD. Dilek, 2017. A Research on the Chemical
and Microbiological Qualities of Honeys Sold in Istanbul.
Food Sci. Technol., Campinas.37(Suppl. 1): 30-33.

Kavapurayil, J.B., S. Karalam and R.P. Chandran, 2014.Analysis of
Physicochemical, Biochemical, and Antibacterial
Properties of Indian Honey Samples with Special Reference
to Their Non-Conformity.Acta Aliment.43(1): 9-18.

Khupse,S.M., R. Zinjarde, V. Atkare, M. Musale and V. Sose,
2017.Utilization of Honey as Sweetener for the
Preparation of Cow Milk Lassi. J. Soils and Crops.27(1):
208-211.

Krell, R. 1996. Value-Added Products from Beekeeping, FAO of
United Nations, http://www.fao.org/docrep/ wOO76E/
w0076E00.htm

Manukumar, H. M., A.P. Ananda, D. Vishwanathan and Siddagangaiah,
2013.Study of Physicochemical parameters and
Antioxidant in Honey Collected from Different Locations
of India.Int. J. Pharm. life Sci.4(12): 3159-3165.

Manzoor, M., V. Mathivanan, G. Shah, G.M. Mir and
Selvisabhanayakan, 2013. Physico-Chemical Analysis of
Honey of Apis ceranalndica and Apis mellifera from
Different Regions of Anantnag District, Jammu &
Kashmir.Int. J. Pharm. Life. Sci.5(3): 635-638.

Pande, M. and A.l. Jude, 2019.Comparison of Physicochemical
Evaluation of Different Brands of Honey.Nat. Prod.Chem.
Res.7(1). doi:10.4172/2329-6836.1000355.

Jone Schwarcz Joe and Fran Benkoff, 2008. Honey In :Foods that
hasm-foods that meal, An A-Z Guide to save and healthy
eating. Reader’s Digest Association (Canada) Quebec. pp.
212.

Shah, K.N. 2021. Studies on analysis of Melghat honey and
development of value added products from honey and
kutki with different combinations [Doctoral dissertation,
Shri JJT University],Shodhganga: a reservoir of Indian
theses @ INFLIBNET. http://hdl.handle.net/10603/
340457

Shah, K.N. 2022.Studies on phytochemical composition of wild
honey from Melghat province. J. Pharmacogn. P-
hytochem. 11 (1): 235-238.

Shobham, K. Chitluri and J. Nayar, 2017.Physico-Chemical Analysis
of Some Commercial Honey Samples from Telangana.
Indian J. Nutri. 4(1) .www. opensciencepublications.com

Sohaimy,S.A., S.H.D. Masry and M.G. Shehata, 2015.Physicochemical
Characteristics of Honey from Different Origins.Ann.
Agric. Sci.60(2): 279-287.

White, J.W. and L.W. Doner, 1980. Honey Composition and
Properties. Beekeeping in the United States, Agricultural
Handbook, pp. 335._https://beesource.com/resources/usda/
honey-composition-and-properties/

Rec. on 04.04.2022 & Acc. on 12.04.2022



Aayushi International Interdisciplinary
Research Journal (AlIR))

Peer Reviewed And Indexed Journal
ISSN 2349-638x
Impact Factor 7.331

Website :- wwwi.aiirjournal.com

Theme of Special Issue

Recent Innovations in Science And Technology ( RIST-2022 )
April 2022 ( Special Issue No.109 )

Chief Editor
Mr. Pramod P. Tandale

Executive Editor
Dr. D. P. Deshmukh

Co-editor
Dr. M. R. Kakpure

B TR T L0 1 kel s - AL

Scanned with CamScanner



2rs
e o JSESE, - AR 'S i o s s b -
' Aayushi huternati snal Inte: Siscplinzry Rescaich Journal (ESSN 2544-638x) tmpact Factor 7.331 | Aprll |
l Peer- Reviewed Journal Email:  alirjpramod@gmail. com www.alirjournal.com I 2022
44 Kahate P.M. Ethno-Medicinal Uses of Some Selected Medicinal 166
- Plants of Pusad Forest Ranges, Maharashtra
SSRGS :
" i i i Ith Care
@ Khadse P. M. ’Ethnt? Vzte?.nary P:(args UsedFm An;rr;al Hea i ds
. ion
Kakpure M. R, ractices by Livestock Owners From Katepurna eg .

e AR Dist- Akola (M.S.) India
46 Pranoti R. Khawane,

Dr. Sanjay K. Devade Impact of Laser Irradiation on Germination of Seeds 172
e ——
ORB  Weaver Spiders Fauna of Sugarcane
47, Dr. Pankaj W. Chaudhari Agroecosystems of Mahagaon Taluka Maharashtra, | 174
— ] India
Piyali Paul, Ethnomedicinal Study & Qualitative Analysis of
48. Manjula Gupta, Jatamansi- A Case Study in Lanku valley, Darjeeling, | 178
Dara Singh Gupta West Bengal
Dioscorea bulbifera : A Review of its Phytochemical
49, Poonam R. Gulhane analysis of some Phenolics & Pigments by | 183
(f;% spectrophotometric method
\‘\1_/ 50 Bahadure R.B., Behavioral Study of Parrots Around Gram Takarkheda 188
. P.M. Makode Dharni Region of Western Melghat
Alteration In Enzyme Of Freshwater Fish, Channa
ot R. G. Jadhao Orientalis (Sch.), Exposed To Cyppermethrin And | 191
Fenvalerate
52 R R Kajalkar, Histological changes in the ovary of Catlacatlaexposed 194
§ Jadhao R. G. to lethal concentration of B. aegyptiaca root
53 R.S. Dhande, Effect of Selected Vigna Protease Inhibitors on Growth 108
g N.J. Chikhale of Helicoverpa armigera, Hubner
; The Study of Seed Germination.. Seedling and Early
SR et Plant Growth by the Effect of Metal lon and Their | 201
i Sasnik Complexes in Plumbago Zeylanica (Chitrak) Plant
Current Study on physico —~chemical characteristics and
S.K.Waware ,
55. R R Kamdi biological factors of Chargaon Lake in Warora Taluka, | 204

District-Chandrapur (M.S.). India.

Isozyme study in Leucas biflora (Vahl.) R. Br. of

56. Dakhore 5.P. Lahilacee 209

$. 5. Tambe, Ayurvedic Application of Butea monosperma and its 214
57. 5.P. Khairnar histochemical investigation

Wanjare\f. D., Preliminary phytochemical screeningof stem bark of 218
58. Surve 5, V., Ficus hispida L,

Sontakke K. S.

Study of Diversity of Mollusca and Fish in Borgaon

59. Pr. 5, D. Dawada Dam District Yavatmal, Maharashtra, India 21
[ " Special Issue No.109 Theme :- Recent Innovations In Sclence and Technology (RIST-2022) J P

Scanned With CamScanner



Aayushi International Interdisciplinary Research jorrnal (ISSN 2349-638x) impact Factor 7.331 April
TR Peer- Reviewed Journal Emall: - aiirjpramod@gmail.com www.alirjournal.com 2022 ’
F—‘~ Aher S'R.' - YIRS el P T A v e T e LT e S G e e
60. Koche D.K Review on Effect of EMS as a Chemical mutagen for 295
|| Deshmukh AG. improvement of Legume Cropsvarieties
61. Sanjay V. Satpute Case Studies in Kidney Stone Herbal Treatment 228
An Investigation of Plant Growth and Nutrient Content
62. Usha § Wasnik by the Effect of Metal lon and Their Complexes in | 231
Cassia Tora (Tarota) Plant
U. A. More,
63. A. §. Deshpande, Extraction of Natural Dyes From Nerium Oleander L. 214
D. D. More, Flowers For Cotton And Silk Colouration
S. N. Malode
64. Bhagat V.B., Inventory of Scorpion Fauna from Akot Tehsil of Akola 238
PS Joshi District, Maharashtra, India
V. M. Jaysingpure The Effect of Feed Cycling and Ration Level on
65. e ' i Fish | 240
AM. Budrukkar Corrjpensatory Growth Response in Fresh Water Fis
Ctarias Batrchus
66 Vijay Udhav Gore, Some Wood-Rotting Fungi from Khultabad Tehsil, 244
: Vasant Pandit Mali District Aurangabad (M.S.) India
67 Dr. Vanita Uttamrao Ethnoveterinary Plants to Treat Bone Fractures of 249
: Pochhi Animals in Buldana district, Maharashtra
Status and distribution of Barn owl Tyto alba from |
oa, yod fad Melghat Tiger Reserve, Amravati, Maharashtra, India Lo
69. B tantare Phylogeny of Vertebrates from striated muscle 253
proteins 3
Vol.02
Theme : Nanotechnology
Ramesh T. Ubale, X-ray Diffraction Analysis of Mn-Ti doped Co-ferrite 258
70. C. M. Kale Nanoparticles
?a'mlis? '} ::nzrse. Characterization and Thermal Stability measurement of
71 R 2 IRahag, Chemically Synthesized polyaniline-SnO; | 262
’ S.P.Yawale,
nanocomposites
S.5, Yawale
Synthesis And Characterization of 2Zinc Oxide
72. P. A, Kharat Nanoparticles from Alishewanella Sp. And lts| 267
Antimicrobial Activity Against Escherichia Coli
Spedal Vls'$u>e No.109 Theme :- Recent Innovations in Science and ’l:echnologv (RIST-2052) : ‘ ' E ]

£

Scanned with CamScanner




| Aayushj International imvrdixrlplinﬁry Research inunml (ISSN 2349 l;mx] ln.p;{re_ Factor 7931 ! 7\1 i
' Aap

L Feer Reviewed Journal Email: - ailrjpramou@gmail.com www.ailrjournal.com 2022
—

B — -m—l%ﬁ“;_lm-‘-"-w'nl--ﬂ-’v o e Y ——

An Investigation of Plant Growth and Nutrient Content by the Effect of Metal Ton
and Their Complexes in Cassia Tora (Tarota) Plant
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Abstract
thatn In ”"“‘!’" ese i" Study Cassia ?'("'nwr’r(‘ taken as experimental plant in order to study effect of heavy metals and
o complexes of (18- ois)- 4. (3.4- di chloro phenyl)- 1,2,3,4- tetra hydro- N-methyl-1-naphthalenamine on to improve the
"we[fi o/ economically important plant. Cassia tora Linn. (Family. I.rg)fminn.var) Is well known plant widely distributed in
(na’ra, Different parts of the plant (Leaves, seed, and root) are ;‘(’[)Hlf‘lf for their medicinal value. The seeds were immersed
in Mg (U_ ), ions, ligand and its complexes to study the germination and ér owth pattern and certain Physiological processes
Effect of ’ igand, metal ion and complex solution on growth, determination of % of nitrogen, proteins and chlorophyll in the
leaves of plants were studied The data harvested indicates increased germinations in all seed treatments. The changes in
&rowth pattern of roots length and shoots length are observed in the experimental plants. However, chlorophyll content
was found to pe higher in plant Species. The percentage of nitrogen and proteins were found affected in the leaves of
Tarota plant treated with Sartraline, complex and metal Mg(ll). Nitrogen and protein contents are found higher in the
treated plans g5 compared to control.
Key words =Sartraline, Mg (1), Plant, Chlorophyll, Nitrogen, Protein.

@lntroducﬂon:

India is virtually a herbarium of the world. In India, we are using plants and herbs as the basic source of

medicine because we are rich in them. The plant physiologists not only to supply basic information regarding

how plants grow and develop but also to undertake research program to increase yield of plant products. Seed
germination behavior is important for horticulture and agriculture.? . ' . :

Metals are acting a beneficial role for plant growth, development, and productivity at an optimum
concentration in the form of the essential micronutrient’. To grow and complete the life cycle plants use the
essential micronutrients!. The plant takes these essential heavy metals like iron, zinc, copper, and manganese
from the soil due to concentration gradients and selective uptake of these metals®. These jons enthusiast.ically

~photosynthesis. ) :
Q;)' Some of heavy metals (Fe, Cuy and Zn) are essential for plants”.Oxines and Gibberlines are the growth

. ~omoting harmones.*'° Very dilute solution of these growths promoting hormone solutions, if sprayed over the
plant, chlorophyll synthesis is accelerated and consequently vegetative growth has been observed.
Experimental results indicate that, if the hormonal solution sprayed over crop plants, the crop yield increases to
a considerable extent, Iy )

Since (IS-cis)- 4-(3,4- di chloro Phenyl)- 1,2,3,4- tetra hydra-N-methyI-I-naphthalenam:‘nehas intense
biological activities,antidepressant, selective competitive inhibitor, Sertralineinhibits the activity of the enzymes
and since no work is reported on the biological application of binary complexes of Mg (II), with (18-cis)- 4-
(3,4- di chloro phenyl)- 1,2,3,4- tetra hydra~N-methy1—I-naphthalenamine and comparing with pure ligand,
metal and control solution (double distilled water) to study the effect of complex, metal, ligand over control
solution on germination, survival seedlings height etc, on Tarota plant in order to make suggestion whether
complex, metal and ligands can be used as a plant growth regulator,

Also, biological analysis of chlorophyll contents and percentage of nitrogen and proteins in the leaves of leafy

vegetables are carried out at room temperature.

Material And Experimental Methods:
The solution of Mg (Il)in the form of nitrate and (18-cis)- 4-(3,4- di chioro phenyl)- 1,2.3.4- tetra

hydro-N-methyl-1-naphthalenamineof the concentration of 0.0] M Wwas prepared in double distilled water. The
applications of complex, metal, ligand solution is studied by dissolving it in proper solvent at 3.60, 7.00 and
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10.5 pH and at constant

: ionic strength of 0.01 M potassium nitrate solution. Fertilized soil was collected from
agricultural land. It was then ground and filtered. This soil was filled in two wooden trays and tray was
moistened with water. Sowing of seeds was done in the soil after one hour,Passioura J.B.!' has studied on soil
Structure and plant growth. Many soils contain continuous macrospores that provided niches for the roots to
Erow in. The presence of such macrospores increases the extent of the root system, Soil structure not only affect
the ability of root to grow and to supply the leaves with water and nutrients it also induces them to send
hormonal signals that slow the growth of shoot.

Experiments Performed:

: ‘ Ip general practice various chemicals are used in agriculture as an ingredient of various pesticides,
nsecticides, fertilizers ete., to improve the crop yield. Amongst several economical important plants 7arota is
selected as a plant system,

1. 100 healthy seeds of Tarota were taken 3.5 and 7.00 pH for about two hours. These seeds soaked were
taken out of each solution and sowed in the wooden tray in a row, the wooden tray was kept under
atmospheric pressure at room temperature.

2. Effect of ligand, metal ion, complex solution on growth of Tarota (Cassia tora) speciesplants was
studied at different pH (3.5 and 7.00). :

3. Effect of ligand, metal Mg (1), complex on percentage of Nitrogen, Proteins and

{ Chlorophyll in the leave of Cassia fora plants were studied.
@ 4. Chlorophyll content in fresh leaves were determined by spectrophotometric method given by
Parameters: :

Jahagirdar'2,

Plant growth is decided on the basis of parameter such as percentage of germination, survival, seedling
height, shoot length; root length and thickness of young leaf having high values compare to control systems.
Germination was noted after 3 days and survival was noted after 10 days. After noting the survival of plant, they
were taken out of soil. The seedling height and thickness of leaves of survived Tarotaplants were measured.

Table 1.1-Effect of Ligand, Metal ion and Complex on Germination, Survaal, Seedling height etc. on Cassia

s - toraTest System. 2
Test Effect = | pH | bonwnis < Parametery .
System _of %Germination | % Survival | Seedling | Root | Shoot . Root/ | Width of
e efier2&172 | after 10 | height | length | length | Shoot young
. days. | days lem) | (m) | (em) | | leaf(em)
TarotaTest | Water -~ |35 ]60.00 60.00 23072 [8.621 | 14450 |0.590 | 1.65
System | (Control) 70 G666 66,66 23.62 884 |1478 [ 0.5981 | 1.620
Ligand [35]7333 ~ " 7333 | 22.984 8718 [14603 |0.5970 | 1.761
o by 7018000 [B666 | 2524 904 116.08 | 05440 | 1.841
~ Complex. | 3.5 [ 60.00 60.00 23614 18712 | 14702 | 05925 | 1421
o ; 7.0 | 73.33 80.00 24.49 9.07 1541 10.5885 | 1.490
Metal 3.5 | 80.00 73.33 23.881 8804 15077 [0.584 | 1.850
: 1 7.0 | 30.00 93.33 27.71 8.22 1444 | 05692 | 1.843
Table 1.2- Estimation of Chloraphyll for Cassia toraPlasits System
Sr.No. | Treatment | Leavesof plant | Total Chlorophyll Chlorophyll ‘b’
4 Chlorophyll ‘a’ gm/lit. x 10" | gm/lit. x 10°
_ m/Lit.x10? 3
1 Control Tarota 5125 3714 1.754
2 Ligand PR 7 T I e 2,028
3 Complex 6.873 4,659 2.316
4 Metal 1A8 - | 63854 2.292
Table 1.3 - Estimate of Total Nitrogen and Proteins in Leaf Powder ofCassia tora
Sr. No Plant Treatment e ‘%Elmnt . % Protein
Nitrogen :!_Qgrppg‘_‘ Hydrogen
1 oofConkel - LEEA Tl agig ke 38.657
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Results And Discussion:

Germination starts when the seed shows emergence phase of growth, which begins, with penetration of
embryo from the seed coat and end with the development of root and shoot system. Elongation of shoot axis
follows emergence of radical.

.The rate and extent of elongation is subjected to the variety of controls, including nutrition, hormones
and environmental factors, Though the root and shoot development start within a fraction of time but the further
developments may vary according to the nutrients required for the development of root length and length shoot
Independently. Therefore, root length and shoot length differs. The observation table 1.1 clearly indicates that
average root length in (18-cis)- 4-(3,4- di chloro phenyl)- 1,2,3,4- tetra hydro-N-methyl-1-naphthalenamine,
complex, Mg (II), at all pH increases over control.

Chlorophyll control / chlorophyll pigment were found affected in Tarotaplant by the treatments. Total
chlorophyll was found to be higher in Tarota. '
_ Percentage of nitrogen and proteins were found affected in leaves of Tarota by the treatment of (75-
_ Cis)- 4-(3,4- di chloro phenyl)- 1,2,3,4- tetra hydro-N-methyl-1-naphthalenamine, complex, Mg (II). It is
@ observed that percentage of nitrogen and protein are higher than that of control.
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The Study of Seed Germination. Seedling and Early Plant Growth by the Effect of Metal Ton
and Their Complexes in Plumbago Zeylanica (Chitrak) Plant

Ravi Jumle' and Usha Wasnik’
' Shri Shivaji Arts, commerce and Science College, Akot, Dist. Akola (MS )
?Arts, Science and Commerce College, Chikhaldara Dist- Amravati

Abstract

This work investigates the usefulness of 3-(2-methoxyphenoxy)-1,2-propanediol as an alternate fertilizer by ﬁe_la;
experiments on growing Plumbago Zeylanica. Separate field experiments using 3-(2-me!h()xyphenoxy)-1,2-propaned{0h
and original soil compare the effectiveness of different products for agronomic applications. Attempt has been madg wit
the impact of heavy metals and their complexes of 3-(2-methoxyphenoxy)-1,2-propanediol on to improve the yield .Of
economically important plant Plumbago Zeylanica (Chitrak). The seeds were immersed in Co (Il), ligand and its
complexes to study the seed germination and growth pattern and certain physiological processes. Effect of ligand, metal
ion and complex solution on growth, determination of % of nitrogen, proteins and chlorophyll in the leaves of plants, are
Studied. The data harvested indicates increased germinations in all seed treatments. The changes in growth pattern of
roots length and shoots length are observed in the experimental plants. However, chlorophyll content was found to be
higher in plant species. The percentage of nitrogen and proteins were found affected in the leaves of Plumbago
Zeylanica(Chitrak). Plant treated with 3-(2-methoxyphepoxy)-1,2-propanediol, complex and metal Co (1]). Nitrogen and
protein contents are found higher in the treated plants as — Complex >3-(2-methoxyphenoxy)-1,2-propanediol > Co (Il).

Key words - 3-(2-methoxyphenoxy)-1,2-propanediol, Co (Il), Flant, Seed Germination of
Chitrak, Chlorophyil : |

Introduction: o % S 2o Y e
Plant growth regulators are organic compounds, other than nutrients, that produced naturally inhigher
plants, controlling growth or other physiological functions at a site remote from its placeof productionand active
in minute amounts, modify plant physiological process. The plant physiologists ot only to supply basic
information regarding how plants growand develop but also to undertake research program undergo designed
specifically to increase yield of plant products. Seed germination behavior is important for horticulture and
agriculture -2.One of the important contributions of the 19" century experimental plant physiology to
| fertility and adding several nutrients to the soil could increase crop yields.

agriculture was to discovery that s : the soil .
Agricultural scientists realize that ¢ ts grow in production to the amounts of various nutrients present in
soils. Today the application of v “salts to soils is a basic future of agricultural practice. With the
application of these and other fertilizer to soils, the large crop yields obtained in developing countries
throughout the world during the past 50 years and more could not be possible. In modern agricultural practice,
various chemicals in solution or aqueous suspension are sprayed on the crop plants with in the object of
accelerating and modifying the plant growth and developing. .. = =~ =~ “

The complexes of transition metals with bi- allyl thiourea are prepared and their herbicidal and plant
growth regulating activities are tested with wheat and cucumbers by Daverski et al ) Complexes of Piperidene-
2-Carboxilic acid with some bivalent metal ibnsl‘hgve been reported to:be useful in agriculture as plant growth
regulators . The Complexes of rare earth with peptides showed the herbicidal and plant growth regularity
activity with wheat and barley plant 1, : '

Since 3-(2-methoxyphenoxy)-1,2-propanediol has intense biological activities, anti-inflammatory,
antipyretic and analgesic activities, 3-(2-£npt.hoxyphenoxy)-1,2-propaqe(1101 ';ﬁhibits the activity of the enzymes
and since no work is reported on the biological; application of binary ‘complexes of Co (II), with 3-(2-
methoxyphenoxy)-1,2-propanedioland comiparing with pure ligand, metal and control solution (double distilled
water) to study the effect of complex, metal, ligand and control solution on germination, survival seedlings
height etc, on Plumbago Zeylanica (Chitrak) plant in order to make suggestion whether complex metal and
ligands can be used as a plant growth regulator.

Also, biological analysis of chlorophyll contents and percentage of nitrogen and proteins in the leaves of
leafy vegetables are carried out at room temperature.

Material And Experimental Methods:

Seed of Plumbago Zeylanica Species were collected from forest department Akot. Various seed
characteristic like seed size, Shape, color and weight of seed/gm. would beobserved. Seed shape - oblong, Seed
coat- Hard, Seed color-reddish browi,no. of seeds/gm- 47.9 andSeed size-5-6mm. The solution of Co (II) in
the form of nitrate and 3-(2-methoxyphenoxy)-1,2-propanediol of the concentration of 0.01 M was prepared in
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double distilled water. The applications of complex, metal, ligand solution are studied by dissolving it in proper
Solvent at 4, 7.0 and 9.5 pH and at constant ionic strength of 0.01 M potassium nitrate solution. Fertilized soil
Was collected from agricultural land It was then grindand filtered. This soil was filled in two wooden trays and
tray was moistened with water. Sowing of seeds was done in the soil after one hour,

Experiments Performed: ici

. In general practice various chemicals are used in agriculture as an ingredient of various pesticides,
Insecticides, fertilizers etc, to improve the crop yield. Amongst several economical and medicinally important
Plants Plumbago Zeylanica (Chitrak) is selected as a plant system.

.20 gm healthy seeds of Plumbago Zeylanica (Chitrak) were taken 4.0, 7.00 and 9.5 pH for about three
hours, These seeds soaked were taken out of each solution and sowed in the wooden tray in a row, during 14
August 2021 to 30 Sept.202 1; the wooden tray was kept under atmospheric pressure at room temperature.

2. Effect of ligand, metal Co (II), complex on percentage of nitrogen, protein and chlorophyll in the !caves of
Plumbago Zeylanica (Chitrak) plant, Chlorophyll pigments in fresh leaves were determined by
Spectrophotometric method given by Jahagirdar®!),

Parameters:
Soil pH of soil sample was measured by taking extract of mixture of soil water wi@pH-m'cter. Plant
gtowth is decided on the basis of parameter such as percentage of germination, survival, seedling height, shoot

gength; Toot length and thickness of young leaf having high values compare to control systems. Germination

was noted after 3§ days and survival were noted after 10 days. i
After noting the survival of plant, they were taken out of soil. The Recdling height and thic v
leaves of survived plants were measure, E SR

S Table 1 R
Effect of Ligand, Metal jon and Complex on Germination, Survival, Sgpd,li_.q‘g___rhei“ght etc. on Plumbago

____ Zeylanica (Chitrak) Test System.
[ Test Effect 1pH| 7000 Parameters =~ -
System of %Germination | % Survival “Seedling .| Root { Shoot | Root/ | Width of
Esfent AR Bl 32 after 10 | height | length | length | Shoot young
e - days (em) (cm) | (cm) | leaf(cm)
Plumbago |Water (40| 7300 72.00 21084 | 7.552 | 13.478 | 0.5603 325
Zeylanica | (Control) [7.071 7866 76.66 | 22569 | 7258 13,698 | 0.5415 327
(Chitrak). [Tieand | 4.0] 7566 ] 157533 21964 | 7.698 | 13.852 | 0.5557 | 387
Test e P70 00T | Hies 24214 | 7963 | 15.108 | 0.5270 3.6
System Complex |40 7600 | 7600 22458 | 8.748 | 13563 | 0.6449 | 3.56
tag; a0 390 0T 066 _78.00 23569 | 898 | 14231 | 06314 |  3.89
Metal 4.0 -82.00 7933 | 21483 | 8698 | 14125 0.6157 3
- 7.0 5000 91.33 26.586 | 9.025 | 14244 | 0.6336 3.56
le Table 2 : P
Estimation of Chlorophyll for Plumbago Zeylanica (Chitrak) Plants System
S.No. | Treatment Leaves of plant Total Chlorophyll ‘g’ Chlorophyll ‘b*
; Chlorophyll gm/lit.x 10° gm/ditx10%
St A _| gm/Litx103 oo ;
1 | Control Plumbago 4.986 3714 1.754
2| Ligand Zeylasjon(Chitrak). 587 7T R Y Ty 1018
3 Complex i T T R ¢y 1215
d | maa R 7L R B e
Table 3
Estimation of Total Nitrogen and Proteins in Leaf Powder of Plumbago Zeylanica (Chitrak)
S.No Plant Treatment ponven e, 20 ElCTRENE % Protein
Nitrogen Carbon Nitrogen
Ll B Lol L6538 CUUsmT ITm T 44562 ]
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Results Ang Discussion:

Seed of the target species were taken to study the germination behavior under the influence pre-
treatments, Germination starts when the seed shows emergence phase of growth, which begins, with penetration
of embryo from the seed coat and end with the development of root and shoot system. Elongation of shoot axis
follows emergence of radical.

‘. € rate and extent of elongation is subjected to the variety of controls, including nutrition, hormones
and environmental factors. Though the root and shoot development start within a fraction of time but the further
fievelopments Mmay vary according to the nutrients required for the development of root length and length shoot
Independently. Therefore, root length and shoot length differs. The observation table clearly indicates that
a"e“_ige root length in 3-(2-methoxyphenoxy)-1,2-propanediol, complex, Co(Il), at all pH increase over Is seen
that in complex, Co(Il), showed decrease in shoot length control. But in case of Plumbago Zeylanica (Chitrak)
Plant system shoot length increases in 3-(2-methoxyphenoxy)-1,2-propanediol, complex and Co(1I), and all pH
Over control,

. Chlorophyll pigment / chlorophyll control were found affected in Plumbago Zeylanica (Chitrak) plant
by the treatments. Tota] chlorophyll was found to be higher in Plumbago Zeylanica (Chitrak). Total chloroph){ll
onntent in 3-(2-methoxyphenoxy)-1 »2-propanediol and complex is higher than in metal and control treatment in

oth plant systems. : : 3

Percentage of nitrogen and proteins were found affected in leaves of Plumbago Zeylanica (Chitrak) by
the treatment of 3-(2-methoxyphenoxy)-1,2-propanediol, complex, Co'(II). It is observed that percentage of
fitrogen and protein are higher than that of conitrol, - - G A,

Complex >3-(2-methoxyphenoxy)-1 »2-propanediol > H,0 > Co (Il). 3 T
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Study of Solute-Solvent
Interaction in a Different Medium
at 303 K Temperature by
Ultrasonic Technique

Usha S Wasnik
Arts, Science and Commerce College,
Chikhadara, Dist, Amravati (M.S.)

Aebolcleiciicloloiok.
ABSTRACT: '

The basic parameters like velocity (u),
density (p) andviscosity (1) canbemeasuredby
experimental procedures using bicapillary pykno
meter, Ostwald viscometer Ultrasonic Inter
ferometer.Fromthese parameters various thermo
dynamical and acoustical parameters such as
adiabatic compressibility (B,), apparent molar
compressibility (¢,), apparent molar volume (¢,)
specific acoustic impedance (Z), Solvation number
(Sn), Intermolecular free length (Lf), have been
estimated using standard relations by observed
values of Ultrasonic velocities, densities and
viscosities in the wide range of concentrations at
303K, temperatures for Acetone+water and
Methanol +watet Binary system. Thesolvent-
solventinteractionsarestudiedonthe basis of increase
or decrease in ultrasonic velocity, density, viscosity
and other derived acoustical parameters in terms of
structure making and structure breaking tendencies
of varioussol ventmolecules. The results are
interpreted in terms of molecular interactions
occurring in these solutions.

Keywords: Ultrasonic velocity, solute—
solvent interaction, basicparameters
Introduction :

The study of solute-solvent interactions has
been of intense activity in the recent past in all
branches ofchemistry and in other parallel disciplines
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employed o ¢ ) . .p . imenta mf,thods have been apparent molar compressibility ( o7 were
S R inte?a C(tl'e the mfonnat‘xon fromthe stud){ determined from the experimental data on density
thf?rmOdynamicq alco ns‘ih ‘Exp erimental data ‘of (p) apd ultra'sound velocity (u) ofpure solvent and
ofsokiions éreL(;f oustic and transport properties solutions, using
into such in} enﬁ : gl‘t;‘at Importance to get insight following standard equations’,
have Olecular forces. Several \.’V()l'l(Cl‘Sl"2 Adiabatic compressibllity Red/lp s 1
Successfully used ultrasonic velocity and its

| 039

Apparent molar volume & = 10°(pwp)/m-py pe + [ 7 R—

molecular interactions n bmary systems. Ultrasonic Apparent molar compressibility  dy= 10%(pof,-pyfel/mpy put PiM/py.3
Waves provide v i i

lﬁo]ecu}) \ \a!uab.le ulfonl}atlf)xl about the  |nemoteculariree length L= K (B2 S

) ar Interaction in pure liquids’, aqueous

Solutions*, liquid mixtures® and also provide valuable "o mpendence el o
meImation abqut the structure of'so lids 6, Limiting apparent molar volume ¢, =¢%,+ 5,612 e s

In continuation ofthese investigations, the Limiting apparent molar comfpressibilty é 4%+ 6 el TN
prgsem Paper reports acoustical properties of the
antl- psychotic drug Prochlorperazine Maleate in Table no.1
different solvents. Ultrasonic Velocity(u), Density (p ) and Viscosity

The acoustic properties of this drug have ~ (n)ofdrugin 1,4 Dioxane and DMFat 303K
been studied in 20% Dioxane-water and 20%

DMF-water solutions at 303 K. Ultrasonie v
Experimental Solvents | Concmoldm® | Velocity(m) | pengey o kom? ﬂ:,:‘:,
Ultrasonic velocity measurements were ik :' L%

* made by using an ultrasonic interferometer (Mittal s S ik ]
Enterprises, New Delhi) at a frequency of 2MHz skl e :f: :::: :z: :::
with a tolerance of + 0.005%. B T B Bt T

Solvents dioxane and dimethyl formamide o T T TR
used in the present work were of AR grade and o0z 672 502 s
were purified and dried by standard procedure 004 14603 5568 Cr
before use. Densities, viscosities and ultrasonic ittt (R BR DL 1 %715 il
velocities were measured at 303 K over a wide range e IR nes .
of eomposition. Densities were determined by using e g st Mooy
bicapillarypyknometer. The viscosities were

Table no.2

" studied at 303K with different concentrations of the

‘measured by precalibrated Ostwald type viscometer

Some acoustical parameters with concentration
of thedrugin 1, 4 Dioxane and DMF at 303 K

S};stem such as 0.02 mole, 0.04 mole, 0.06 mole, (s PR PT KT v TTATs
nc.l;n- A w'mol! | m'mer! L0 Kgm®

L

with an accuracy of about + 0.1K. Binary system is

0.08 mole, and0. 1mole. All the measurements were Leegli] G o
v 2 0,02 39488 «623 ~62.8204 4.8511 162595
c' d Ol.lt at 303 K Di:::?! 0.04 1.&12 -1.19 -56,6014 4.70_14 162936
T eory W o Ot 39336 | 482 | -307532 | 45920 163273
. . . s 7 0.08 39258 13.9 -24.6438 4.3831 163679
Acoustic parameterssuch as adiabatic [ Metum e IR BTN R

ilit ' apparent molar volume 0.02 4828 [ 1183 | 292708 | 49709 14,6379
comprCSSiblh Y(B’)’ pp (¢V), 0% 0.04 48049 | 19.06 | 288.683 | 48632 14,6694

apparent molar compressibility (¢,), intermolecular | owr. —5a—t5T30a s Ao
IR

Weigr 008 47801 | 2254 | V43064 | 46652

free length (Lf) + 8P ecific acoustic impende]?ce_ (Z)’ M 0 47686 | 2407 | 101356 | 44364 147661
Limiting apparent molar volume (¢°, Limiting
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Table-3
Limiting values of 6, and 6,
along with slope (8, &S,) for CPZ in different
medium at 303K temperatum

Peer- Reviewed

l-‘ L Parameters "y i)
Medim | ghx1o® | ehxro™ | SXI00 | Saton
£}
3 Qs d o meol i'mol
mmol’ | m'mol pa” g Mgyt
T
R Y 3546
20%D-W -96.28 -104.6 ma
; 18510
20%DME-W 7.162 6314 69.56

Results and discussion:

Ultrasonic velocity, density and viscosityfor
the 20% Dioxane -water and 20% DMF-watrehave
been listedintablel. It is seen from the data that
densny (p), ultrasonic velocity (u) and viscosity (1))
increases with i increase in concentration the two
Systems. The increase in ultrasonic velocity is due

- to decrease in intermolecular free length (L ) as

shown in table 2. This suggests that there is a strong
interaction between drug and solvent molecule.

. Adiabatic compressibility (,) is a measure of

iritermolecular association or repulsxon calculated
from the measured ultrasonic velocity (u) and density
(p). Adiabatic compressibility is found to decrease
with increase in concentration®. Since adiabatic
compressibility is inversely related to the product of
density and ultrasonic velocity based on this the
compressibility is expected to decrease which has
observed jn the present case. The decrease in
adiabatic compressibility with increase in
concentration confirms the presence of solvent-
solvent interactions through dipole-dipole

- inferactions between Dioxane+Water and

DMF+Water. When the sound waves travels
through the solution, certain part ofit travels through

. the medium and rest gets reflected by the ion i.e.

restriction for flow of sound velocity by the ions.
The character that determines the restriction
movement of sound waves is known as acoustic
impendence (Z). It has been found that acoustic
impendence increases with increase in concentration.
The apparent molar compressibility (¢, ) explains the
solute-solvent and solute- solute interactions in

Vidyawardal

ntematlonal Journal

June 2022
Special Issue
solution and was calculated by using the equation
no. 3. The apparent molar volume (¢,) is defined as
the change in volume of solution for the added one
mole of a particular component at constant
temperature and pressure. It is thermodynamic
property which helps in elucidating solvation behavior
of electrolyte in solution. Apparent molar volume
was evaluated from the density of solution and
solvent.

It is evident from the table 3 that ¢°, values
are negative for 20% Dioxane-water but for
20%DMF-water ¢°, values are positive. The
negative ¢°, values are suggest solute- solvent
interaction whereas positive values are due to solute-
solute interaction, is further confirmed by ¢°, values
which are positive for 20% DMF-water and negative
for 20% Dioxane-water for the drug. S is a measure
of solute — solvent interaction. It is observed from
the table 3 that Sv values are higher in 20% Dioxane-
water and low in 20% DMF-water solution. This
confirms that in 20% DMF-water solution solute-
solute interactions and in 20% Dioxane-water solute
—solvent interaction predominate.

040
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ABSTRACT ;
The ultrasonic velocity, density, viscosity

-and absorption have been measured for

solutions of 3-(2-methoxyphenoxy)-1, 2-
propanediol are presented at308K. By taking
measurements of 3-(2-methoxyphenoxy)-1, 2-
propanediol atthe concentration range is 0.002
t00.01 mol dm™ of each solution. The ultrasonic
velocity, density and viscosity have been
measured at 2MHz for the aqueous solutions of
(i)3-(2-methoxyphenoxy)-1,2-propanediol+
Acetonesolvent (i))3-(2-methoxyphenoxy)-1,2-

D @propanedioHEhtanol solvents, at different

concentrations at308K. The acoustical parameters
such as adiabatic compressibility (B), intermolecular
freelength (L ), andacoustical impedance have
been computed.The aim of the study is to

. increase the solubility, stability of the drugs by

the formation of complexation. These properties
are attributed to solute-solvent interactions
through hydrogen bonding, molecular
association, Solvent-solvent interaction etc, The
results are interpreted in terms of molecular
interactions occurring in these solutions.
Introduction :

In recent years acoustic and

thermodynamic behavior inmany binary liquid
mixtures has been analyzed by several
researchers more than 5 decades. The analysis
has been adequately employed in understanding
the nature of molecular interactions in pure

liquids and liquid mixtures.

Ultrasonic propagation parameters yield
valuable information regarding the behaviors of
liquid systems, because intramolecular and
intermolecular association, dipolar interactions,
complex formation and related structural
changes affect the compressibility of the system
which in turnproduces corresponding variations
in the ultrasonic velocity. The acoustical and
thermodynamical parameters obtained in
ultrasonic study show that the ion solvation is
accompanied by the destruction or enhancement
of thesolvent structure®* Excess thermodynamic
properties of liquid mixtures are of great interest
to conveniently design industrial processes and
also to provide useful information on the
molecular interactions required for optimizing
thermodynamic modelsS. When two or more
liquids are mixed there occur some changes in
physical and thermodynamic properties because
of free volume change,change in energy and
change in molecular orientations.Derived
thermodynamic and acousticalparameters like
internal pressure, free volume and acoustic
impedance are of considerable interest in
understanding the intermolecular orientations
in binary liquid mixtures®®, Excess thermionic
properties of mixtures are useful in the study of
molecular orientations and arrangements®,

The scientific investigation in the field
ultrasound velocity measurement in3-(2-
methoxyphenoxy)-l,z-propanediol drug solution
in various solvent system presented. This drug
is used as treat coughs and congestion caused
by the common cold, bronchitis, and other
breathing illnesses infections. The acoustic
properties of 3-(2-methoxyphenoxy)-l,z-
propanediol have been studied in 20%Acetone
-water and 20% Ethanol-water solutions at 308K.
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Experimental;:

All the studied chemicals which were
Purchased from S.D. fine chemicals Mumbai,
India,with on purityof 99.6% were used as such

* Without further purificationsolvents acetone and
ethanol used in the present work were of AR
grade. Densities, viscosities and ultrasonic
velocities were measured at 308 K over a wide
range of composition. The densities were
determined by using specific gravity bottle by
relative measurement method with accuracy +
1x10°gm. /em?. The viscosities were measured
by.precalibrated Ostwald type viscometer.
Ultrasonic velocity measurements were made
by using an ultrasonic interferometer (Mittal
Enterprises, New Delhi) at a frequency of 2MHz

'Wj'th a tolerance of + 0.005%. All the

Measurements were carried out at 308 K.
Acoustic parameters-

Acoustic parameters such as apparent
molar compressibility (¢,), apparent molar
volume (¢, ), adiabatic compressibility (B), specific
acoustic impendence (2), intermolecular free
length (L), Limiting apparent molar volume (9°,
) Limiting apparent molar compressibility ( ¢°,
)were determined using following relations.

Ultrasonic velocity : u =2iv 1
Adisbatic compressibility B = Vuhp, 2
Apparent molar volume ¢ = 10*(po-ps)/m-po py+ M/pp ——— 3
Apparent molar compressibility  $u= 10°(poP-pfBo)/m-p, po+ B.M/p,— 4
Intermolecular free length Lr= K()"? ——m—— 5§
Specific acoustic impendence Z =pu 6
Limiting epparent molar volume ¢, =¢°,+ 5,C'2 7

- Limiting spparent molar compressibility ¢ =¢% + 8" ——emeeec§
Table no.1

. Experimental Data of Density, Ultrasonic

Velocity and Viscosity of 3-(2-
methoxyphenoxy)-1,2-propanediol in
different solvent at 308K

Deusky p Ubmsonke 1
soveu | Concamolda® | hyn® | Vilciogy | Vicomsmw
wis
[ [F]] uns oW
T o008 1001 07 106 [
20% Aesone ™00 | 00058 | 14681 i
Water Modism (7] 0w 14663 310
oo 1000.08 PR 5
[X]] [LE] 15163 095861
- 0 W | s

w ™o 599 15129 093211
Eihanol -Waer 6004 (2] [ 695101

% A aw ﬂ@fﬂ‘@
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Table no.2
Variation of some acoustical parameters with
concentration of 3-(2-methoxyphenoxy)-1,2-
propanediol in different solvents at 308 K

047

Solvents Boan ™ | ®x107 | &y 2107 [ Lo 10" Zx 10"
i n"ml ol ' m'mol’’ o’ mof’ {m) Kg w?
pa’ sec”

001 4605 | 099308 | 906786 | 12939 | 1474582

20% 0,008 4619 | 124133 | $3.0413 | 12960 1717
Acetone- [ ,006 4637 | 165514 | 72.7957 | 13985 1458955
Water ™ 504 3650 | 248273 | 65,7912 | 13003 14.66754

Medium 5067 4662 | 496545 | 58.9575 | 13020 1464617
0.01 4573 | 099308 | 1208666 | 12894 14.42304
20% 0.008 4585 | 1.24135 | 124.7388 | 13912 1439986
Ethanol- 10.006 4599 | 1.65514 | 1299393 | 12932 1437103
Water 0,004 4814 | 248272 | 132.5278 | 12953 | CEILE
Medium =500 4624 | 496545 | 1295747 | 12967 43547
Table-3

Limiting values of & and §, along
with slope (S &S,) for 3-(2-methoxyphenoxy)-
1,2-propanediolin different medium at 308K
temperature

Parameters
Temp. 0 -3 0 14 Syx 107 Six |
Py Medium i I -:Ill!' ) T e
o mol moTP” |t | gty

20% Acelone-W 12258 -2333 623.1 1853
308K

20% Ethanol'W 11,698 s212 4622 -1258.1

Table-4

A and B, coefficient values at 308K in different
medium for3-(2-methoxyphenoxy)-1,2-
propanedial

Medium Coefficient Temp 308K
20% Acetone-Water medium A .532
B =0.112
20% Ethano I-Water medium A 0.488
-0.115

Results and discussion:

Table 1 shows that ultrasonic velocity
(u),density (p), and viscosity (n) increases with
increase in concentration for all systems. The
increase in ultrasonic velocity is due to decrease
in intermolecular free length (L) as shown in
table 2. This suggests that there is a strong
interaction between 3-(2-methoxyphe noxy)-1,2-
propanedioland solvent molecule. Adiabatic
compressibility (B ) is a measure of intermolecular
association or repulsion calculated from the
measured ultrasonic velocity (u) and density (p).
Adiabatic compressibility is found to decrease with
increase in concentration. Since adiabatic

Medium  [===500 LK} X I
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compressibility is inversely related to the product
of density and ultrasonic velocity based on this
the Compressibility is expected to decrease
- Which has observed in the present case. When
the sound waves travels through the solution,
certain part of it travels through the medium and
rest gets reflected. by the ion i.e. restriction
for flow of sound velocity by the ions. The
character that determines the restriction
movement of sound waves is known as acoustic
anpendence (). It has been found that acoustic
'mpendence increases with increase in
concentration. The apparent molar compres-
sibility () explains the solute-solvent and solute-
solute interactions in solution and was

- Calculated by using the equation no. 4. The

apparent molar volume (9,) is defined as the
change in volume of solution for the added one

. mole of a particular component at constant

terpperature and pressure. It is thermodynamic
Property which helps in elucidating solvation
behavior of electrolyte in solution. Apparent
molar volume was evaluated from the density
of solution and solvent.

It is evident from the table 3 that 9°,
values are negative for 20% Acetone-water and
for 20%Ethanol-water ¢° values are positive. The
negative ¢°, values are suggest solute- solvent
interaction whereas positive values are due to
solute- solute interaction, is further confirmed

- by'¢° values which are positive for both solution

20% Ethanol-water and for 20% Acetone-water
of the drug.S is a measure of solute - solvent

. interaction. It is observed from the table 3 that

S, values are higher in 20% Acetone-water and
low in 20% Ethanol-water solution. This confirms
that in 20% Ethanol-water solution solute-
solute interactions and in20% Acetone-water
solute - solvent interaction predominate.

The viscosity B-Co-efficient has been
dérived from Jones-Dole equation

(c>0.1m)n -1/ C*2 = A+B C¥

Wheren is the relative viscosity. Aand B
are the characteristics of the solute and solvent.

A is Falkenhagen coefficient represent
the contributor from solute-solute interaction
and Bis Jones Dole coefficient known to depend
on the size of the solute particle and on the
interaction between solute and solvent.

They were obtained by a least — squares
treatment as intercept and slope of the linear
plot of n -1 / C*2 Vs C*2The graph for each
system given linear straight line showing validity
of Jones-Dole equation. The slope of straight
line gives value of B co-efficient.

The viscosity A coefficient represent the
ion-ion interactions and negative values have
shown some physical significance. However
negative A values have also been reported to
be in other solvents in some studies.’**?

The large and small value of ‘A’ shows
the stronger and weaker solute — solute
interactions respectively. When solute is
introduced into solvent of organic-water mixture
it will interfere with the ordered structure of
water in the solutes co-sphere. As only one
solute is present so such variation in the values
of A can be explained.

In the present study viscosity of liquid
solutions increases with increase in
concentration of drugs solution in 20% Acetone
-water 20% ethanol-water mixture. The increase
in viscosity with increase in concentration may
be attributed to the increase in solute solvent
interactions.

Viscosity B coefficients have been
established to arise from ion- solvent
interactions and are responsible for introducing
arder or disorder in the structure of the solvent..
Solute with negative B Coefficient is
characterized as structure breakers indicating
weak solute-solvent interactions. Such type of
results is also shown by Reddyet al, ¢
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The Influence of Ligand and Their Complexes on
Germination of Seed and Plant Growth Profile on
Chenopodium Album

Usha S. Wasnik

Arts, Science and Commerce College, Chikhaldara Dist- Amravati (M.S.)
Abstract

Chenopodium album (L.), Chandan Batwa (Bathua) is a fast-growing weedy annual plant in the
genus Chenopodium. This weedy plant has various medicinal applications. This work investigates the
usefulness of Dimethyl [1-(10-H phenothiazin-10-y1) propan-2-yl] amine (Promethazine) as an
aiyemate fertilizer by field experiments on growing Bathua plant. Plant Chenopodium album were studied
with the impact of heavy metal ion and their complexes on to improve the yield of plant profile. The seeds
were immersed in ligands, its complexes and Nd (III) ion, to study the germination and growth pattern and
certain physiological processes. Effect of Promethazine ligand, complex and metal ion solution on growth,
determination of percentage of chlorophyll in the leaves of Chenopodium album plant system were studied.
The data indicates the changes in growth pattern, chlorophyll content and increased germinations in all seed
treatments was observed in the experimental plants.

Key words: Chenopodium album (L.), Promethazine

INTRODUCTION:

Chenopodium album is one of the most widely distributed species of weeds in the world found in
India, South Africa and Australia. The plant is commonly called Bathua and found usually in the winter
season, also used as vegetable. The plant contains various phytochemicals like saponins, flavonoids,
glycosides, fixed oils, gums and tannins, etc. Pharmacological studies reported that the plant possess
various activities such as anticancer, hepatoprotective, antioxidant, antibacterial, anti-inflammatory, etc.

" Chenopodium album L. (family: Chenopodiaceae) is herbaceous plant. The plant and their parts are useful in

po

curing cough, anorexia, piles, dysentery and diarrhea and kills small worms!,
The plant has its medicinal property mainly in seeds and leaves. Leaves are rich in nitrogen, a considerable
amount of albuminoids and potash salts’. Seeds of Chenopodium album includes alkaloids, Saponins,
glycosides, fixed oils and tannins?.
Studies carried out in different parts of the world indicate that C. album is a rich source of nutrients,
antioxidants and important dietary elements®.
Seed germination behavior is important for horticulture and agriculture’®, Agricultural scientists realize that
crop plants grow in production to the amounts of various nutrients present in soils. Today the application of
various salts to soils is a basic future of agricultural practice. In modern agricultural practice, various
chemicals in solution or aqueous suspension are sprayed on the crop plants with in the object of accelerating
and modifying the plant growth and developing. Vegetables play an important role in human nutrition.
During recent years, the interest in vegetable production has increased rapidly as a result of greater
appreciation of the food value of vegetables, The findings of scientific study and their wide application in
the field have enhanced this interest to a great extent among growers and consumers alike. Vegetables are a
complex group of plants with diverse forms of edible parts like fruits, leaves, stem, roots, tubers, bulbs etc.
They are the best sources of calories, natural vitamins, minerals, proteins, dietary fiber and are therefore
essential to tackle the problem of malnutrition and improve quality of life. Vegetables are to play a
significant role in supplying a balanced diet.

The information about the role of metal complexes in biological systems, their concentration and
presence in different equilibria is of immense importance. Greshon et al.”® reported that the activity of metal
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chelates is considerably increased as compared to that of the free metal and the ligand alone on their
complexation. The observation of antifungal and antibacterial activities of complexes show that they are
more active as compared to free ligand and metal involved !
The use of rare carth elements in agriculture to promote the growth of plants is well known.'*" Metal
containing complexes of lactams, imidazoles and benzimidazole and their biological activity have been
Studied by Kukalenko et a] 6

. Tzortzakis N.G. et al.'” studied the effect of pre-sowing treatment on seed germination by applying
Various organic compounds. Amani Abdel-Latif'® studied the effect of methyl tert-butyl ether on growth of
shoot and root elongation in Maize plant.

; Since Promethazine, (Dimethyl [1-(10-H phenothiazin-10-y1) propan-2-y1] amine) has intense
biological activities, antihistaminic, sedative properties and inhibits the activity of the enzymes. The current
Study is concerned with the process of seed germination of medicinally important Bathua prae o
Chikhaldara, Amravat; district, Maharashtra, India and in particular with the effect of Ligand and their
Complexes on the germination process on Chenopodium album plant and reported the biological application

of binary complexes of Nd (III), with Promethazine drug by comparison with pure ligand, metal and control
solution,

Also, the percentag
at room temperature,

EXPERIMENTAL METHODS AND MATERIAL

To determine the germination behavior of fresh seeds of Chenopodium album Species were collected
from Aladoh, Tq. Chikhaldara, Amravati district, Maharashtra. Various seed characteristic like seed size,
shape, color and weight of seed/gm would be observed. Seeds were surface-sterilized in a warm water bath
to reduce the risk of fungal growth, Thereafter, seeds were chilled in cold distilled water, evenly spread on a

¢ of chlorophyll content in the leaves of Chenopodium album plant are carried out

piece of germination paper and dried overnight. The solution of Nd (III) in the form of nitrate and Dimethy1

[1-(10-H phenothiazin-10-y1) propan-2-y1] amine of the concentration of 0.0] M was prepared in double
distilled water. The applications of ligand, metal and complex solution is studied by dissolving it in proper
solvent at different pH and at constant ionic strength of 0.01 M KNOs solution. Fertilized soil was collected

from agricultural land. It was then grinding and filtered. This soil was filled in two wooden trays and tray
was moistened with water. Dried seeds sowing was done in the soil after one and half hour.

EXPERIMENTS PERFORMED

1. Healthy seeds of Chenopodium album

spectrophotometric method,

PARAMETERS

The important uses of Bathua (Chenopodium album) species in daily life is persuasive to study its response
against metal ion, ligand and its complex regarding to physiological processes, particularly germination is a
vital process for the growth of plants. Therefore, this plant is selected.
Plants growth is decided on the basis of parameters such as percentage of germination survival, seedling
height, shoot length, root length, (root length / shoot length) and thickness of young leaf having high values
compared to control system. The germination was notpd after 15 days in ba

thua plant species. After noting
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the survival of plant, they were taken out of soil. The seedling height and thickness of leaves of survived
plants were measured.

Table 1
Effect of Ligand, Metal ion and C omplex on Germination. on Chenopodium album (Bathua)
Parameters
%Germinat % Seedlin | Root | Shoot | Root | Width
Test Effect | ion Surviv| g | lengt | length | / of
System of P after 15 | al after | height h (cm) | Shoo | young
days 10 (cm) | (cm) t leaf
o days (cm)
Water 048 L
(Contro 3.5 77.00 83.00 7.08 |4.552 | 9.478 02 3.89
- D 70| 8200 | 8600 | 856 |4.656| 9.698 0(')‘38 3.97
e Ligind | 351 8833 | 8633 | 964 |6.698 | 10852 Sl
Chenopodium 70| 866 | 9166 | 721 |7.963|11.108 oégx 5.63
—— Metal 0.43
(Bathua) ®E d3s| 7866 | 7766 | 845 |3748] 8563 6 | 396
7.0 80.66 84.00 9.56 |3.986 | 9.231 0i483 4.09
Compl | 35| 7000 | 7833 | 648 |a698| 9125 | %! | 412
ex 48
70| 6566 | 89.66 | 6.58 |4.025| 9.244 0513 456
Table 2
Estimation of Chlorophyll for Chenopodium album (Bathua) Plant System
S.No. | Treatment | Leavesof | Total Chlorophyll ‘a’ | Chlorophyll ‘b’
plant Chlorophyll | gm/lit.x 103 gm/litx10°
o it.x107
e 1 Comrol | | 5986 4014 1.568
- €nopo
2 Ligand G 7.789 6.021 1.649
4 Complex 6.784 4.356 1.104
ligand
RESULTS AND DISCUSSION:

Seed of the target species were taken to study the germination behavior under the influence pre—
treatments. Germination starts when the seed shows emergence phase of growth, which begins, with
penetration of embryo from the seed coat and end with the development of root and shoot system.
Elongation of shoot axis follows emergence of radical. The rate and extent of elongation is subjected to the
variety of controls, including nutrition, hormones and environmental factors. Though the root and shoot
development start within a fraction of time but the further developments may vary according to the nutrients
required for the development of root length and length shoot independently. Therefore, root length and shoot
length differs. The observation table clearly indicates that average root and shoot length in ligand Dimethy1
[1-(10-H phenothiazin-10-y1) propan-2-y1] amine increased at all pH than control.
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Chlorophyli pigment / chlorophyll control were found affected in Chenopodium album (Bathua)

Plant by the treatments, Total chlorophyll was found to be higher in Chenopodium album (Bathua). Total

Chlor_ophy]l content in Dimethy1 [1-(10-H phenothiazin-10-y1) propan-2-y1] amine and complex are higher
than in metal and control treatment in targeted plant system, :
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fafauara amrefl @ @ AfEdi fageyor B @ieflel TR HITvaTd 3fTeld 3MTgd.

o I ISR U Jefie e Fad—Jadiar IFIR Aeqd SvarT Iwr

fAeTel e
o YRR RIM® HoHle AT MAaRN gierarar Jfefd e guRom SiTell 31me.

o Huof qiq darAT dRIfET IMcE fIgHfIad dred e 9 WM AR Wil BRa
3B,
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WRIAT FRHS WG MR & I Jaciid qeY HHERITS! oI GHIOT HHY
3ol

gRoll g foEeeRT dIaamel 252 WRIMEIAl HEE! RUHTEHG S ardHT
aMfefs MR ST T B bl 378,

AT @RI 29 AR Td FeATF GeH RO SR 689 9 ISR g4

IO YR G YR SR AIGAT FHVIR ST ST 37T%.

TR JNfeH ST ad FETT Had 27 TTARed YTSUITERT Haed R 378,

W<l 94 A HRIY ATl RATYAT Hiod AHMfaardid] FHRT HISavr
HR Fel 312

AT FRMS AfIaRN Jad d Jaded wideledral gl Efor sme
HRTAA FENLASBIA] TG dbofed] AT fdpledaren svard gftes 1997
ATl JURTEY e Aear! Hedl RIMUAT FHROATT 3MTell 378, T o ST
DeledT ATATT SIoTRUG el | STef.

TR Tl AR AT R0, TS TTSIUISHT RITOHT HIST IR
SIPHABHNI DHROITd 3ATeAl . AT 3PN qig, oliBR, HAR, URRAS, HYl, BIHN,

YARBM I AbDHAT IT UNRNTA [ d bl [wdardl R HRoam amell

AME. ABUICTiel Hdxil 20T g HRIERI MR SeT G:R57as a1 deiar w=en
HT HRT IR 3.

YU A FE AF TEAS 2024 /028,

[ G 37 B S R

BRI SYTATS HBIATaTS A — Y-l helhl

I TR — R Y 9vl A1 e, 7o, W0, a1 g, S e,
AT TES — 1.8 fEgEr 29e.
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TITHAT Soodoll Aoa ASHEKRiS Jfeardl Afger=r
P e BRI AT

Prof. Dr. Shivcharan L Kottewar

eI UTeATgd, arforsy foamT
T, ag = 9 91Oy HETfde o1, ICICRECURSIEC GO HERIICE

ERSICRI

IRATIS TTHY HSINTS] Wes [T U STl § b A0 3@ e, AT AARET AHAT
T RS ST JAAT HRIaT NGl & A 38, ORI 37 39 SllodcdTged RIURGA BIo—AT g
RIS AlGeAl g Helld ARITIRETV HRUGMATS] T Wed WIUTHT 597 IUeTed hio- QUITATS] A
TAULSN Hiaed QUIATS B WRGRT Wi ThIqU SHIGI SHAEN AT SITATSTHE A gavear s
e ARG AT ATl 1 H 2016 Sl TATTHA Ioodall ST TSvog Bl AN HATTBRI IS
o Dol AT Iold G-I TTHIOT HRATH AHSUT ATe 3N 2019 WG HAYYT IIETAT FIAAAT b
AR I U DIE] Hedil faRvas IIRERVETd Al ok oM Aedd g IRE .
IS Feb < aTuR aTee AMOT AR, [IBTR, IR TGHT AT SHTSAArS HHI BRUAR A Blgel LA
Iooae AT &1 NG AT ARBRAT Yeb HewdThlel] AMHISTh HearoT AT 8. YdUem Isodal Aroi-aiid,
SIS YA FHeaT TdIoll digerd TS BV WRBR It 3778, THIOT JRATT aruRedT SIToTRI
IYE WIAUTHTAT AT SR <6 M7 31 Hrier Yerdioll arRyl 7 A7 Aioi-d I M2, ddge
HeaTiIe Ural Al IHEAR IT ATSTATS] Sl D b,

IRA B [AhaTiie 9 o8, WRA AGE@dl A6 AT JTHI0T AT a9 <edl o1
e g d o, I, Uvararg arofl, 919, IR AT =] ATARE] Jelvd GfaeargT afa .
s fAPprarare! wrad PR Rl HROT MRS 3T . IR WIARR BB QAT AT
S nfoT sfFctaaui=l awen fIeRia HROIET T DHell. 3 AMERT ATl 32 dI JRANIA
AR 37T IO |17 Sro[Ael fAdrarEd= onfor goiH amed. faviva: snfeardl (snfeardl) enfyd, ssua
ST, Ged Bep ATOT FGAeiarad A1 Al A6l ARGRI HoI 10T [T AT Jffaardi=r fRefor,
3T faemra 7T geem=ar Faifior [AeTHrTd! deqd Iuard JRRRd] SRl ATel RO *gorel HHIIE
fISHaT o7foT SRie AMIRTdG FHT. HRETE &1 STRI(od SHRIEl URER 3MTe. Ul &1 3Rl USid o
3 e a1 | AT, mfdas | Aerfdres T IsTal FHRAT 3. HBEICHT HIST HRT T Yahed M7
ST IR SIF ATIeldl 318, DR, TS, Tl , qells , [I8Tel, 2T 301 TaeoT IT JQeIiiel
ST 3MTed. HBETCKITS YUl AlhA@IHeY 80 T IT STHII AT FHTIRT 318 . I JATfSaTii=ar gRuRe
AT AT TATDH Fos, Hed IMOT AW TRYAAR TR HRUA HATS Doll. TV, dIol, IR
Jiaar a1 qeqd GO w@ure dfed AR, AT WEIRIS ATerd Rieror Ul e Siiaeeiel T
el Tyell Sed ATEl. TRGNT GRAT AT T/ FARIT AT FHRITER AT BIeudTal aiTell HAeT Dol
qur Tfeariiea] sreY@drge WISl 3wl (AU el 378, AT AMIND FARGoS ISR
RIATR SIS AR . IYRAT UM ISR gRRerd fJde Sirell a1re.
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YA Ioodell AT 81 NG AlGl WRBRAT 1 H 2016 ol IR TR FerT YT G HRUART
3fTeTell Agwardmiell AT HedTol AT 3iTe. UaveT Sooddl ATST-diid SeiIel dIdIe Hedir Yadroll
BF QUAT ARBRY I 3. YT AR ATuReT SAIOMAT IREed FIUTHTT ST SN ¥q<s
T erfers wrie™ v (ferfaawigs Ugifera® 9) AT AISTdT ST 317, Ioudal AloTd It IR
drdgel (STRST NUETellel) Hedniial Afeeli=dl ATaiaR 5 I Yadloll daed SUael & Quard M. AT
AT SRFRITA UG BT 5 PICT TAdloll BaR [aaRd PRI Fed WRBRT Sdal AR, AT
Ao gfedt SRR omed & wel Afkeia Aeriiaxor T ST IRIFAT &0l )0l SHared SeHTaR
JMETRT FFurehTell HERId TR IR eI BHI HROI, IIAUTGTAT MG S0 HRAT BIOTRAT AT
AT D DR, SHred g8+ Sl RISl I1Y TGUIHed BIVIRKAT <ld <A1 JTSTRIIRIA T8 eflH]

R,

19T HEaie UrE Afgell SHEAR AT AISTTATS! 376l B AN, $8gh ISHIARIAT 2
QI 371 |RTET JMMUT BHAEd 3deddh BITGUA SireMId. 3ol YRUIRITS! H& dueiiel ST & A1, |UdD
queie, ST &1/ 4% @R HHID, AR HTe HHAID SATAl IaTIH ATed. TRBRA ATI I . 2016—17 URIA
gfee 3 3N quidre! Ioodell ATl JHAISIIUTATS! 8000 DIt AT ARBRAT IdI- HRUATd 3fTell Bl
 WRBR T HYUT U 2018— 19 AT AR 7 PICT 19 AR dIUITT R TAUlSll HoIaR faaRd dal
g HERIES gAN 41 R dI9I0A Hedial Tediol diaR f[aaRd del. &€ aRIaR TRER 7 2019— 20
9T 8 BT 02 TR TS FHedAT Udloll Hae f[AaRd del g AERIEST GAR 44 I 44U e
TAYSH e [IdRT &l @ TRAR -1 2020— 21 RT AR 8 DICT 44 ARI UGS HEaiAT Tadroll
PR fIdRT Dol g BRI AR 41 ARG GGG odl-l Uerdloll doaed faaRd del. e aRlaR
IRA WRHRAT SUGUSIde df ASTIITATS G BolIdd @ HATGAM SeR bolcd] MHSdRl TR 24
Ar@aR 2022 UIA ARG SR 1,562,200 I H-aS=Td AT ATS I aIcd HRUA 3fTel. FRBIROT
TEITTHA ISl ISl 01.05.2016 RIS Yo dell de@l T4 BRI 5 bIct Afgann feuffsie i gerdisit
BTG UG HROT BT AT Ioi-a1 & Ie¥ Bl 9 AMR, I 8 PICT GId Irefvard et of 1 YUiet
2021 T S . FiE—se—e AiftwgR Uardioll FafRiSed aad dofel U aT9% &1 AT dN]
Bl SISl B AT Ul ST SARTdh arg HATTgN AR doll Sgel. Sielard Uleeiard Ugiierad
foT T Iy w1 31efl 9Tdl HeAToThRI IISTHT Gad M SATaT BIIET |aid IRId Gedriiel dRiel
ARRAT BIscl. B AT 3MIH 9§ 2016—17, 2017—18 ATOT 2018—19 AT T AU AAN] HRUATT 3ATell d
T R Ioodell AT 2.0 A Fodid qauer g Aral A 10 MRE 2021 RSl SR TSNS FIET
RTCEIA dell. STgIN 1 BIcT TR Tedioll HIaR SudTe ded Sauard 3fTel. JTRIEr Gerdioll deider
QUITERIERE Yo Rfthet 3MfO1 Teieg /b quarar {Hofgl 9odmd JATell. a1 Aroi-r=d1 gaRdl g 1 fedaR
2021 9T URHUT 805 ARG SISUIT QUAT ST TS HHI Icd~ Fcied] fHedil fSuifse—gth Teruroil
HGRE YT ROl g IT Jloi-d Sfee 3R, Isuddll 2.0 A, fSUifsie W TadioiRg Hde, BT
Rfther 311 Efcwic 9™ A fael SITd. A1 ror-aidiia, wrefiaRar Remdf3er fhear o gRrar
ATER HRUATA] ATGLDHT 6! SIATS! FI—HON 32 ‘ded TN M7 AT YRIaT AT SIere] JRY
IR, Iooddl 2.0 B AT HRUITT Aed B, HERTE NIUH Iooddl Aro-idid ORI deledl hrad)
H&AT 2018 T 2021 IT BTN 1 DICT 29 TR VaS! ATe. JERTE] SilcaT el Hoareal HIoT YRl T
Thed AT ST %R S+ ATelel 3T 51 A1 |d AT, 1o, SeAfOre JMfoT IS FHw
TR, HBHTE BT AT ST T2 A T e [NeoIre YHIOT HHI TR, SRuTHA QuTdiel didive
gR$ Hed g 3ffagid Tamdiel Sdive BedAr Tadioll SaR QU] Iosddl Aol SIER dall AT
. H@HTC & MIARN 9N YA 98y INfedrdl dleaeiiual 80 oild didiva faifd amed. 8 MM
2016—17 T 2020 § 2021 IT e AT e, I 9 UG Yfed SATCTl FHEY 3178 Afgeiea
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JIRIFATAR SIATeH SHAMS BIOTR GRUMH, 3RS SIared SUAMRS SI0MRAT Jgdl A& ,SHared eI o

BIVR YATARYT YUV, AT ISV 10T SaeRieii= M-I R0, ARl T FeHIBROTHTS!
URT HROT 9 JLHAT Souddll ATogR THIA AT SIRE XETelld AldbiAT Sieledl e wraearar

STRT BT, IT AR HBETS AT STRE NIl ARl BIOT—3T BRI ST HRUl & T

AT Sfee e,

TEITHAT Soodell 19 Ao APy / smawaswar nfor ur=ar:

TR 2011 T AR FANNAE 3RTelel §d Al TETHA Sodall 19 Aol av 83 Wdhdiel. ATREH,
TETTHAT ITHIT AT STl |d ¢ S fed AoiaR, SINENTATA $Hed, e Areiiaid T
3AeTel, aardl, Favl Heail YHFHAT Isaell 19 roi-d a4 Awdle.

1) A I HaH $Has Bed Td, Hie Afersar ATdmeR AoR Sl S,

2) IISIGRTY a9 18 AV (®Hdw HAlZel) AUl 3MILAD 3Te.

3) U Od] gRP fed Uh I HIae HUIRT U Al

T3 STl 19 Aol ufshar:

farme T 19 gRe Rremaer 1 R 19 gRe Rremaer g aitdt R aed [aE R ars
B HAhHA SIISUITd 3Mel 3ME. ®as Aexd! Alfed! NIRIIGRIT Urequard el e, ieelfiar dewd)
Aifgell offfpd REadd geMaRIAT Uedell Siigel.  [SeeReRIaR Il U=l ﬁ'ﬂ?ﬁ SIBEAROIE]
AEHIIAETd 9 Yo=1 3T AT Sireedl SToRAr Riedrey gaMil el 19 Yoi<il IR SRR 3778,
o Riedrey goMme Td9 19 Sifged faid a6l ool SR smed. REmfer are sier sifegd
Rreadra garId JAdel WG HRUIMNTS] YT, Tdd] T I BAGRTal BiH GhITaRIbS [Hevg arar
SN AT, RAMERS bl WA HRUR AGH, AR Eoied IE=AT MR RAFRGIHST 14
HHAIIE BIH WRA] BT AN, VA Sooaall Ao T fRaRa Yem=a= Soodall reT=T1, Soodd]
GIGTHT 2.0 JF T I AT g IRBRAT AT I BT Soodel] ATo=T Al 19 Raferex
IUTd Ugel. IART UFFYURS Gl I5g ArST-idiid 19 SISl faell SIS,

T3 Soadll 74 ASEIs! Saead HITE:

HEIT TSN 52,000 IR b1 AT 2122 TH UG BRI AT, IHd AMIA b fedd BRIGUAT]
BTN Udedl Sdiel. 1) faf2d 791 oret 2) Rrmaf3er 3) @gd ugE Al T Heariid gav
MR dre 4) amrefl (exTciiar Afzenm uqg@) o o quefiel. 5) MUR HTS. 36t T 3MTLIH BRI AR
AR R ghMaRMIbd et 19 Yol 36l fael Ssel Ao 1 Tl SHIeys JuREH
RIemaf3repT &R BRURAT BT ATTSIH TH Ha= HOR DRel. AR FETTHA Foodell Aro-a o™
SIS JATBATSH THd YTTHA] Soodal ATl AP JaAISCaR SIS JATTaATgT ST BRal AUdl.

AT 3MTTaT WA geehl, WA &5, T s 9 wfgd fveor : —
Nieari=aT srEdrardiel fdhad Fdens qede ofor favarel |afta fafdy Jearse. wearean ST
T U&Y 3O g&ic, gAuA IMOT YAl Tl 3T BRUATAT T dhell 3M8. AT JATOT AL Tgell
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T A HETC [Nl aRdfde AlfEdiar SeTRa SR T HeE &5 AeRMgIe SFREd] e
dedd feerexy o aRol & o UIvH SSoddl AleTedl JAATSIaugR ATfeardl Afeer=ar faamrar
AU PROGTATS! ATGESh TG SMOT FeTol Ugell o] PRUATA YT HRal . HNEARIS] HBHTCTdIel
Mas® a1 AEARITS] s dell . AfEdl Hhaare! HAHe AT g IEl FEr IR bell
. fraes At el dare o gemadigR WIS ST ST Hell. HeAEael TIR Hell. e
Ol AT HEAIT §XH STl dTuRvATd JMTel 3RIH I fafdy qede, |defol, 3EdTe, WRARI IPls,
3T HARRATHS el efell ARl AT Tl ATd fAgelwor a7for 3fef offaell el I1 AL URRUREATT,
TR, Wiee AlCH, JARIdl AT IEATAgR Ml Hetell a2 AT STl FIRFDH UgAGR B
Dl
ey —

HEHICIT 9gd1e $ed © QNG YElell Wd:d Sifas SHTd 3ed.anfed gRRerdl TRe seares
AT I BRI U TR FHd IS d FelldR 10T g9add I SITedie dell Sk aud gellar
STaUT FaCIHS dTg, UgyYT AIGAT YHIUIT Bl T AfRelied IRFAMER T ofiedT eRTar 319 gar 9 o
SRIT AR AR 9681 TSdTd T dRIGR H@HTC ARET AT YTl ST HIT AT Yehed IO SITars
JHR S ATl 31Te f3Te) AISHTRTE! AT 3T YAV SUeles JATed d AradT YA RS ISR
U IR, U Afe 9Te” MET AR A1ST ST ST 79T 9T AT Afeti=l JIRFARRT AT AIoTges
IRV 9&d SIell. Q1€ SRIER HSECRid 9gd Jfad¥l Helal T o FReR afed 9 @
HAIGITYATOT SIATeH SEFTed] ATuReRAd deired YATaRYT YGRFHISAT YATONT B YETTH31 Soaell 319
ATSTTges UGTH P4 Blgel. IgA Helell SRISHIR 3ATed Jffadrdl Afatie JI8UHM SiamRiel 3ffaery TR
e T VETTHAT ISaell 9 AT IR AT AT IAIA BHI 9T Te HRMET AR g T
godId a1e Blgel d SAR GIAWT T MMTh AR I SR YAV T %6 Yool e aRIaR el ST
JISSATH  HBHICKIIel JMadTiIa AT, M IO Aikpidd dIdTd BV Hed Blgdl. HGHCKIIA
gl (amfeardl) Afzetr=ar fabrarard! | SRTiddbRomea YRR Je=H=l SSIar 19 AT Sugt

3ol d Hoogre JMfeardl HET=ar g ST Siia-iei=r fdbrg Hvard ded sl

A

Economic Survey of Maharashtra 2019-20

Economic Survey of Maharashtra 2021-22
https://www.majhagaav.com/2021/08/ujjwala-gas-yojana-in-marathi.html
https://mnregaweb?2.nic.in/netnrega/dynamic_account details_ippe.aspx
https://www.pmuy.gov.in/login.aspx

www.pmujjawalayojna.com

www.census india.gov.in

WWw.amaravati.nic.in

N O WNRE

UFMR ICMRS’23-302 4


https://www.ijfmr.com/
https://www.majhagaav.com/2021/08/ujjwala-gas-yojana-in-marathi.html
https://mnregaweb2.nic.in/netnrega/dynamic_account_details_ippe.aspx
https://www.pmuy.gov.in/login.aspx
http://www.pmujjawalayojna.com/
http://www.amaravati.nic.in/

VOLUME - X, ISSUE - II - FEBRUARY - JULY - 2023
GENIUS - ISSN 2279 - 0489 - IMPACT FACTOR - 6.538 (www.sjifactor.com) CC-03

13. Contribution of Self - Help Groups in Economic
and Social Development of Tribal Women in Melghat

Asst. Prof. Dr. Shivcharan L. Kottewar
Arts, Science and Commerce, College, Chikhaldara, Dist.-Amaravati. (M.S.)

Introduction

Melghat Tiger Reserve is located on the southern offshoot of the Satpura Hill Range in
Central India, called Gavilgarh hill in the Indian state of Maharashtra. Melghat is the prime
biodiversity repository of the state. Microfinancing helps women in overcoming from various
social and economic bondage. It also helps women in realizing their fundamental rights,
privileges and potential as equal members of society. The present study is on the assessment of
Self Help Groups and their impact on tribal women in Melghat. It was undertaken to examine the
performance of women SHG as well as its socio-economic impact on tribal women in Melghat.
The inclusion of women in the decision-making process plays an important role as empowering
women is one of the most vital aspects of inclusive and social justice reforms and policy
measures for poverty alleviation and unemployment. The goal of addressing the problems of
poverty and unemployment including social injustice that exists in our country cannot be
achieved without taking women on the board towards the nation’s progress. Nowadays these
groups are formed in Melghat (Dharni and Chikhaldara)Taluka in Amaravati District but they
need proper guidance and counselling for their empowerment. Self-Help Groups or in-short SHG
is now a well-known concept. It is now almost two decades old. It is reported that the SHGs have
a role in hastening a country’s economic development. SHGs have now evolved as a movement.
Mainly, members of the SHGs are an omen. Consequently, the participation of women in the
country’s economic development is increasing. They also play an important role in elevating the
economic status of their families. This has led boost to the process of women’s empowerment.
Importance of study After independence major emphasis was placed on different development
projects for rural and tribal areas including a special programme for women. So many
programmes for women have been planned and also implemented such as ‘Functional Literacy
for Women’, Indira Mahila Yojana, Rashtriya Mahila Kosh, and DWACRA for assisting women

to achieve economic & social abilities through the acquisition of literacy and other necessary
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skill and resources to develop the fullest potential of women of all rural areas, ensure their full
and equal participation in building their role in the development process.
Objectives of Research

1. To study the socio-economic profile, impact and performance of the SHGs,

2. To measure the perceived attitude of the SHGs members towards the economic and
social impact SHGs in Melghat Women.

3. To study social awareness and problems faced by the SHGs and measures to overcome
them.

4. To find out the better ways for optimum uses of the scheme provided.

5. To elaborate the training and skill development programmes provided to SHGs are
adequate.

6. To study the economic empowerment of the member. It includes Changes in the
standard of living.

Hypothesis Of Research

This research design consists of several propositions which are subjected to testing and
examination. The following hypothesis has been formulated after keeping in view the mentioned
queries which indicated the significance of the present research study “SHG movement is not
fully successful in women’s economical development in the area of Melghat (Dharni and
Chikhaldara)Taluka in Amaravati District .

1. “Lack of awareness among SHG’s women of Melghat (Dharni and Chikhaldara)Taluka
in Amaravati District has resulted in non-use of most of the government training and
skill development programmes”™

2. “Government schemes for SHGs in Melghat (Dharni and Chikhaldara)Taluka in
Amaravati District are inadequate and they are not reached all SHGs of the area™.

3. “Lack of technical knowledge of the business environment, SHG products face the
marketing problems

Review of literature

Yunus (2000) in his paper on the empowerment of rural poor through Grameen bank
elucidates that, poverty is not caused by the poor people themselves, but is a result of
institutional and policies measure. Simeen (2000) studied the gender dimension of micro-credit

programme participation and found out that, the household’s need for cash in terms of micro-
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credit intervention, to solve their problems motivates people to join micro-credit programmes.
Rhyne (2001) analysed how lending to the poor began, grew, and came of age in Bolivia and
stated that microfinance is a kind of provision for financial services like bank loans, baking
services and insurance to the weaker section of the community who are financially debarred to
facilitate them to increase their income and living standards. Aloysius (2002) analyzed the
impact of Self Help Groups on the social empowerment of women SHGs participants in
Southern India and pointed out that, those SHGs participants which belonged to older SHGs
were perceived as stronger on many social and economic parameters and found that their
confidence level is reasonable higher as compared to members from groups which is newer in
their existence. Narayan (2002) in his study on empowerment and poverty reduction, revealed
that allocation of resources to local poor communities helps to empower them to gain control of
their own social and economic affairs, improve governance as well as inclusiveness, capacity
enhancement and increase the efficiency of local resource utilization for their benefit. Rao
(2002) attempted to analyse the role of Self-Help Groups and DWCRA towards the economic
and social empowerment of women in Andhra Pradesh and concluded that the socio-economic
conditions of members of Self-Help Groups and DWCRA showed significant differences in
many social and economic aspects. Rupnawar and Upadhye (2015) in their study evaluated the
contribution of bank linkage programme in the economic empowerment of rural women in
Maharashtra and found that women need to possess technical knowledge, skill and marketing
linkage to set up enterprises there by gaining economic empowerment of women. And the
website of the government of India Ministry of Rural Development (https://nrlm.gov.in)

National Rural Livelihoods Mission (NRILM) was launched by the Ministry of Rural

Development (MoRD), Government of India in June 2011.
Research Methodology

For the proposed study, both primary as well as secondary data shall be used. The
primary data shall be collected through a well-structured questionnaire. The relevant secondary
data shall be collected from journals periodicals, newspapers, the internet, Opinion, and

interviews. For This dissertation, Researcher use the descriptive method.
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Field of Study

In the present study, individuals and organizations related to the self-help group were
referred to as the study population. It included women’s unit as well as persons from women’s
self-help groups etc. 10 villages each of Chikhaldara and Dharani talukas of the Melghat division

were selected as a study area.

National Rural Livelihoods Mission

e N R . e TR
Bow g e B

Sl Tount N

Economic and Social Development of Tribal Women in Melghat

According to the above table, 596211 women self-help groups have been established in
Maharashtra with a total of 5937679 members. Savings in Maharashtra are seen to have been
boosted to a great extent through this savings group and at the same time loans have been
provided to members for business in return for savings resulting in employment generation in

Maharashtra. It has helped in the social and economic development of the members.
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According to above table 19275 women self-help groups have been established in
Amravati district with a total of 188151 members Talukawise SHG. Achalpur (1885), Amravati
(1405), Ajangaon Surji (1143), Bhatkuli (1320), Chandur Bazaar (1924), Chandur Railway
(1145) Chikhaldara (858) Daryapur (1481), Dhamangaon Railway (1395), Dharani (883),
Morshi (1702), Nandgaon Khandeshwar (1388), Tivas (1275), Warud (1471).

Mationa! Rurat Livelinoeds

This includes a total of 188151 members. Through the self-help group, the economy of
district has been greatly boosted and women have been helped to get used to saving. At the same
time, women have got a large amount of employment and due to this, their social and economic

enhancement could be possible.

According to the above table, 858 women's self-help groups have been established in

Chikhaldara taluka with a total of 8037 members and 838 women's self-help groups have been
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established in Dharni taluka with a total of 8094 members. Chikhaldara and Dharani, Fall in
Amravati District Both are included in the Melghat region, women have been helped to get into
the habit of saving through a self-help group. At the same time, women have got a great amount
of employment resulting in, their social and economic development. In Chikhaldara taluka, a
large number of women belonging to ST category are included in this self-help group, as these
women do not have employment at the local level, they have got a means of getting employment
through this group. Bank provides loans to these women with the help of savings at a low-
interest rate and at the same time they are provided with various government schemes. Which
combinedly produced satisfactory number of employment right at a local level.
Conclusion
From the above study, we can conclude that the Self Help Group in Melghat is a useful

platform to increase the awareness of women in the areas of finance, employment, health,
savings and banking awareness, financial security during emergencies etc. SHG helped in setting
up of income-generating activities. At the same time, similar findings were observed in the study
that the establishment of women's self-help groups did not significantly improve health status or
awareness about health among women in Melghat. Self-help groups can play an important role in
creating awareness about economic and social issues through group meetings, These SHGs can
conduct specific capacity-building training on economic and social issues for women, and
various productive skills are being developed among them, resulting in their economic and social
development.
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Abstract

= Polypyridine and their composites arc attractive materials for the usc in existing and emerging
technologies because of their light weight and low cost. In the present paper, I focused on the structural
= y properties of Cu-doped polypyridine polyvinyl acetatc supported composite films, wherein polyvinyl
3 ' acetate (PVAc) as the host matrix. Polypyridine-PVAc composite thin films were synthesized by
chemical oxidative polymerization method with the solvent methanol and Copper chloride (CuCl) as an
oxidant as well as dopant. All films were characterized using X-ray diffraction (XRD), Scanning Electron
Microscopy (SEM) and Fourier Transform Infrared (FTIR) spcctroscopy.
X-RD spectra shows the sharp peaks in all prepared samples represents the crystalline nature of material,
which is due the phases of polypyridine and CuCl (JCPDS data file No. 01-077-2383). Crystallinc nature
of the material is seen from the scanning clectron micrographs which also reflected in the XRD spectra.
The IR spectra of all samples shows peaks at 1444.72, 1437.17 and 1456.27 cm’* and second peak at
1595.38, 1595.87 and 1595.09 cm-' may assigned to typical polypyridine ring vibration.

Keywords: Composites, polypyridine, X-RD, SEM, FTIR

1. Introduction -

The conductive polymer can be made by filling an insulation polymer matrix with conducting
particles such as metal flakes or metalized fibers, by chemical or clectrochemical synthesis
method to produced intrinsically conductive polymers (1, Pyridine based polymers have
attracted much interest because of their oxidative stability and electron transport properties
which make them promising candidates for polymer-based LED applications (23], This paper
deals with the synthesis and study of structural properties of all prepared Polypyridine-PVAc
composite films. The structural study of all-composite films was carried out through X-RD,
SEM & FTIR techniques.

2. Experimental
2.1 Materials
Chemically polymerized polypyridine films were obtained at room temperature by oxidative
polymerization by using CuCl as oxidant. The monomer pyridine (E. Merck, Germany), Cu (I)
Cl (AR grade), polyvinyl acetate (PVAc) (AR grade) used as a starting materials for the
preparation of polypyridine-PVAc composite films.

N

2.2 Preparation of sample

For the preparation of Cu doped composite films a mixed solution of PVAc and methanol
(10:90) was prepared. In order to make the homogencous solution the mixture is stirred for 3
to 4 hours and kept overnight. In prepared homogencous solution 1 Mole CuCl (0.8595 gm)
was added (This process was exothermic.) and stirred about 30 minutes. Finally the monomer
pyridine was added. The maximum yield was obtained by varying the concentration of
pyridine monomer. Then in order to know the effect of oxidizing strength of CuCl, to form the
conducting path, the concentration of CuCl was changed from 10 to 90 wt %. When monomer
pyridine was added to the solution of PVAC, methanol and CuCl, a light green homogencous

Corresponding Author: solution was obtained. Glass plates (30 x 30 Cm?) thoroughly clean with water and then with

GR Dhokane i . : . ap s .
Depa:,m:n't of Physics, Arts, acetone, were used as a substrate, To achieve perfect leveling and uniformity in the thickness
Science & Comuerce College, of the films the glass plate was leveled by using sprit level. Now the homogeneous solution
Chikhaldara, Maharashitra, Indi was poured on the glass plate to prepared films of the composites.
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dust free chamber
s way the Cudoped’
‘were ptepared by
After evaporation of
solvent the thin films were formed, which were then washed

The whole assembly was placed in @
maintained at constant temperature, In thi
Polypyridine-PVAc composite {ilms
isothermal evaporation technique .

with distilled water to remove the excess of CuCl,
2.3 X-Ray diffraction (X-RD) -
The prepared polymer composite films were characterized by
X-RD (Philips XPERT-PRO). The X-ray diffraction spectra
of samples was recorded on X-ray diffractometer using Culka
(A = 1,5406°A). The diffractogram was recorded in terms of
20 in the range of 3 to 100" at room temperature. o

2.4 Scanning Electron Microscopy (SEM) ‘
Scanning electroh microscopy is a convenient teclinique o

study the microstructure of the thin films. - Surface

morphological study of optimized. Polypyridine-PVAg
composite films was done by using 'scanning ‘electron

microscope (JEOL-JSM- 6380A, analytical scanning ¢lectron !

microscope) operating with an accelerating voltage of 15 KV

at VNIT, Nagpur. All samples were coated with platinum or )

>ld prior to measurement by using spattering unit (JEOL-
JFC-1600 auto fine coater). Grain sizeof the films was

Netermined from SEM photograph at different magnifications, '
J . ol

2.5 Fourier Transform Infrared Spectroscopy (FTIR)‘

Fouricr transform infrared spectroscopy (FTIR) is thc most 3

widely used method for characterizing the molectilar structure

of polymers, because it provides a lot of information. The

FTIR spectrum of all Polypyridine-PVAc composite films

was 'récordcd on Perkin Elmer FTIR Spectrophotometer at

room temperature in the wavelength range 4000 to 450 cm!
using KBr pellet. i .

3 Results and discussion

3.1 X<RD Spectra i ,

The X-tay diffraction patterns of all PPy-PVAc composite

films are shown in figure I, In’ ;hc present work XRD

technique has been used to check the amorphous or crystalline

nature of the samples, Sharp peaks in the samples represents
" the ctystalline nature of material, which is due the phases of
polypyridine and CuCl (JCPDS data file No. 01-077-2383). In
all, samples the peaks are observed at 20 = 16, 26, and 32°
with - d-values 5.41, 3.39 and 275 A° respectively,
corresponding to (010), (200) and (020) planes due to the
_phasés of polypyridine ©), The peaks observed at 2 = 33 and
47Y gre due to the CuCl phases corresponding to planes (200)
“and (220). The average crystallite size is estimated by using

| b .
Scherrer’s formula 9,

D=Kk\pcosd ' ISR )

~ Where D is the crystallite size of particle, A = 1. 54 A° being
the X-rdy wave length of CuKo and k is the shape factor
which can be assigned to a value of 0.89 if the sample is
‘Lmknown,qef is diffraction angle at maximum intensity of peak
and { is the full width at half maxima of angle of diffraction
in radians. The diffraction pattern of all samples shows a
number of peaks at different 26 values. The analysis of these’
single peaks supports towards its crystalline nature.

'
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Fig 1: X-RD spectra for the

samples

|

~ AN~

@ Scanned with OKEN Scanner



International Journal of Physics and Applications

Table 1: Average crystallite size obtai»n from X-RD

"Sample |Max, peak intensity | oM |D=kMpcosd (A°)
code position 20
SCus | 17.81 0.1224 22.66
SCu 11.66 0.102 27.01
SCus, 1195 0.1428 19.30
SCus 17.69 0.1224 .22.66

3.2 Scanning Electron Microscopy (SEM) '
The surface morphology of Polypyridine-PVAc composite

(U

films with different concentration of 'pxidizir}g ‘agent was
analyzed by SEM and the pictures are shown in figure 2(a),
(b) and (c) respectively. It is seen that the crystals pf: CuCl

amended in PPy-PVAc composite films. From SEM it is also

clear the crystal density is less in figure 2(b) as compared to

figures 2(a). The crystals size varies from ~ 3 to S pm in-
figure 2(a), while in figure 2(b) from ~ 1 to 2 pm. However

the more amorphous nature is seen in figure 2(c). The porous

size varies from ~ 2 to 6 pm, : '

Fig 2¢): 50wt %
Fig 2 (a-c): SEM phdtographs (CuCl as oxidizing agent)

3.3 Fourier Transform Infrared Spectroscopy (FTIR)
Fourier Transform Infrared Spectroscopy is the most widely
used’ method for characterizing the molecular structure of
polymers. _Byl‘ using IR spectroscopy it. is possible to
distinguish' the different repeat unit striucture that can arises
from polymerization. In IR spectroscopy - the energy
associated with vibration of atoms in a molecule with respect
to ‘one another are
electromagnetic radiation in the ‘infrared region (17 A > 750
um, where ) is the wave length) gives rise transition between
these different ‘vibrational states. Absorption result® from
coupling of vibratiori with the oscillating electric field of the
infrared radiatio_n, and this interaction. can gceur only when
vibration, produces an' oscillating dipole moment. Since
o
S ! el [

T4 ;
! ]

quantized = and  absorption - of.

S ,_41

vibration atoms are linked together by chemical bonds it is
usual to refer to the vibrations as bonds deformations of
which the simplest types of stretching and bending. The
infrared radiation is defend by its wave number and the
common absorption occur in wave number range 4000-650
cm'and for this reason IR spectra usually were recorded over
this range 7).

Infrared spectra of Polypyridine-PVAc composite films are
given in figure 3 and the corresponding absorption peak
frequencies tabulated in table 2. The spectral studies of all
prepared composite films show the number of absorption

‘: peaks. The peaks ‘are sharp medium and broad. From FTIR
- spectra of all investigated films it is observed that the basic

structure of the polj‘mier composite is same though the
4 i . R K )

oy
e

v

R |
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OXidizing agent is different and the’ oxidiz

Polypyridine-PVAc composite with the help: of infrared
Spectra, ‘

The infrared spectra of sample SCus, SCus and SCus Sl}OWS :
weak peak at 943.5, 944.73 and 943.17cm’!. respectively .

which may be due to metal fillers in composite. ‘In“ !hc
aromatic C=C and C=N stretching. region poiypyruhnq
exhibits a broad band at 1582 ¢m’' and sharp band at 1454

e, The IR spectra of all samples ‘shows peaks at 1444.72; ‘

ihg, strength also’
iff otk A
different, An attempt is made to ‘explain the structure of

: el . hups:/www.physicsjournaliin
1437.17'_a'nvd 145'6.’27‘cm"' and second peak at 1595.38,
159§.87 and'*15'95.09 cm:-'for Cuy, Cusl and Cuy samples
respectively, may: assigned to . typical , polypyridine - ring
vibration (89}, The bands at 1743.76, 1734.16 and 1745.75 cm-
' for shinples Cuy, Cug and Cug may assigned to ptesence of
PVAc. Aﬁ samples shows two peaks at 2852 and 2920 cm’!
ay corresponds to symmetric and asymmetric C-H
- stretching, Thus the strong bands in the range 1745 to 943 cmr
! confirmed ‘the  polymerization and conductive form of
polymclj.'composi‘te;.: ‘

v
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Fig 3: FTIR 'spectrums of PPy-PVAc composite films
Table 2: Experiméntél data from FTIR spectra
Sample code Position of absorption maxima. cm-! ‘
Cuz (30wt %) 943.5 1017.06 | 1225.90 1317.49 |1444.72[1595.38[1743.76]2323.32 | 2856.06 | 2909.96 3451.3
. Cus (30wt %) | 944.7 605.8 [ 1018.51] 1221.62 1372.2 |{1437.17|1595.87 1734.16 | 2322.17 | 2855.77 [ 2924.16 | 3447.94
Cuy (30wt %) 943.1 1016.56] 1226.19 1373.0 |1456.27]1595.09|1745.75 | 2324.37 | 2857.17 | 2928.18 3442.7

Conclusion - ’ :
Characteristics study of Polypyridine-PVAc composite films
has been made by analyzing the films with XRD, SEM and
FTIR. From the XRD spectra of PPy-PVAc composite films,
it is observed that very sharp peaks are observed in the XRD
spectra of all samples these are due to phases of CuCl. Sharp
reflection peaks are also observed in all samples due to the
phases of PPy and PVAc. Appearance of the sharp peaks
indicates the crystalline nature of the composite material. The
average crystalline size is estimated by using the Scherer’s
formula.

The surface morphology of Polypyridine-PVAc composite
films with different concentration of oxidizing agent was
analyzed by SEM. The crystalline nature of Polypyridine-
PVAc composite films is due to dopant. ‘
The spectral studies of all prepared composite films were
shows the number of absorption peaks. The peaks are sharp,
medium and broad. From FTIR spectra of all investigated

~a2~

films it is observed that the basic structure of the polymer
composite is same though the oxidizing strength changing.
From the FTIR spectra it is observed that the sharp and
medium peaks are seen in the range 678 to 1190 cnr! which
may assigned to impurity and metal oxide present in the
polymer composite material. The spectra of PPy-PVAc
composite films display bands around 1606 and 1447 cm!
corresponding to aromatic C=C and C=N stretching region,
which may associate to polypyridine ring vibrations. All
samples shows two peaks at 2852 and 2920 cm™ which
corresponds to symmetric and asymmetric C-H stretching.
Thus tlie strong bands in'the range 1015 to 1749 cm™ for all
samples indicate the polymerization and conductive form of
polymer composite.
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Synthesis of Reduced Graphene Oxide from
Graphite Oxide using Terminalia chebula i.e.
Hirada Seeds

Dr. G. R. Dhokane r& Chandrakant L. Tumbade

INTERNATIONAL JOURNAL OF RESEARCH AND
ANALYTICAL REVIEWS (JRAR) | JRAR.ORG
An International Open Access, Peer-reviewed, Refereed Journal

| Department of Pilysics
i Arts, Science and Commerce College,
_ Chikhaldara Dist. Amravati-444807 (Maharashtra)

QAbstract: Graphene is a rapidly rising star on the horizon of materials science and condensed-matter
physics. Its extended honeycomb network is the basic building block of all other graphitic carbon
allotropes of different dimensionality. Single basal plane of Graphite is called Graphene. Graphene is a 2D
crystal made up of single atomic layer of carbomr atoms arranged in honey comb structure making bonds
with three neighbour atoms by sp? hybridization. The graphine was prepared by oxidizing purified natural
graphite via modified Hummers method.

Keywords: Terminalia chebula i.e. Hirada, graphite flakes, composites, graphene.

1. INTRODUCTION

Graphene, a two-dimensional nanomaterial of single atom thickness, have received much
attention in recent years because of its outstanding physical and chemical properties. Due to its
exceptional electrical, mechanical and thermal properties, graphene and its chemically modified
forms are acting as gifted materials in various fields such as sensor's, field-effect transistors, energy-
: elated, polymer composite and in biological applications [1-2]. From the last few years various
synthesis methods of graphene have been developed such as chemical vapor deposition [3], micro-
mechanicalexfoliation of graphite [4], and c_hemical reduction of graphene oxide (GO) to graphene
[5]. But the synthesis from graphene oxide by chemical reduction is considered to be prominent due
to its low cost and large scale production. Numerous chemical reducing agents have been used for
the synthesis of graphene such as NaBHa, hydroquinone and hy(lrazin‘e [6-7]. The bulk usage of

these chemicals is dangerous because of their explosive and hazardous nature.

The present research work has described a green facile Wnthesis of reduced graphene oxide
by using naturally occurring molecules Terminalia chebula i.e. Hirada i.e. Hirada plant seeds and

its subsequent stabilization with thesemolecules on the surface of the formed graphene sheets.
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2. MATERIALS AND METHOD'
2.1 Chemicals:
Graphite powder (100 mesh, 99.9995%), sodium nitrate (NaNO3), hydrogen peroxide (H20;,
30%), potassium permanganate (KMnOa), concentrated sulfuric acid (98%) along with all organic.
2.2 Preparation of plant seed extract:
Terminalia chebula i.e. Hirada (T. chebula) i.e. Hirada plant seeds were collected and
v')vashed with water and then dried under sunlight. 5 g of finely ground powder of T. chebula i.e.
Hirada sceds was added to 250 mL of deionized water and heated at 90°C on water bath for 1 h,

cooled and filtered through 0.2 pm cellulose nitrate membrane filter paper.
2.3 Preparation of graphene oxide (GO) reduced graphene oxide (RGO):

Chemical synthesis of graphene oxide was carried out ’fr'om graphite flakes by the modified

Hummers method [8]. Briefly, 0.5 g of graphite ﬂakes and 0.5 g of sodium nitrate were added to 25
mL of 12.1 M H2S04 198%) and the mixture w:;s mﬁgnetically stirred ;fof 15 min in an ice bath.
. Then the reaction was continued by the slow addition of 5 g of KMnO4 maintaining the temperature
below21 °C. Further the mixture was constantly stirred at 40 °C for 90 min in water bath followed

by the addition of 50 mL of double distilled water. The: subsequent dark brown suspension formed
was treated slowly with 5 mL of 30% HzOz ‘solution followed by dilution with 50 mL double
distilled water. The resulting GO suspension was washed several times with 5% HCI followed by
deionized water to remove excess of manganese salt until neutrality was reached. Finally, the
purified GO was dried in oven at 50°C for 1 h. GO ‘disp‘ersion (I mg GO/mL) was prepared by

ultrasonication in an ultrasonic bath for about 2 h.

About 250 mL of GO solution was added to 250 mL aqueous extract of T. chebula i.e.

Hirada seeds and mixed well by manual shaking. pH of the above sc;lution was adjusted to 11 by
using NH+OH. The resulting suspension was refluxed on a water bath at 90°C for about 24 h. The
.} completion of reduction of GO was confirmed by changc in the color of GQ from yellowish brown
to black (also confirmed by UV-Vis analysis). A precipitate of reduced GO (TCG) settled down due

to the loss of oxygen moieties present in graphene oxide after the reduction.

2.4 Characterization:

AFM analysis was carried out by using Multimode Scanning Probc Microscope for a thin
film of TCG dispersion coated onto p-type Si (100) substrates. Scanning electron microscopy
(SEM) and energy dispersive X-ray spectroscopy (EDS) analysis were done by using a Carl Zeiss
SEM instrument attached to EVOMA 15 (Oxford Instrument). The solid TCG powder was spread
over the surface of carbon tape adhered on a metallic disk. Images were taken at diverse
magnification for the sample surface. A simultaneous EDS spectrum was taken at selected areas on
the TCG solid surface to get the surface atomic distribution. HPLC analysis was done using Perkin

Elmer 200 series HPLC cqunppcd with UV=Vis Detector (k=19
Mobile phase was prepared using 32% of

1IDAD22RA1NEA

2-700 nm) and a 200 series pump. -
acetonitrile and 0.1 M KCl at pH 3 (adjusted with dilute

Inébnvimagi nn—\l lntirnal Af DAacAnara h oA
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HCI). Samples were prepared by mixing Fh’eextract

]
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with the mobile phase.

~ 3. RESULTS AND DISCUSSION S |

i The synthefic procedure invol\{cd in the preparation of graphene from graphene oxide is
illustrated in Fig. 1, which is shown by the color change from brownish yellow to black. After the
completion of reduction, rcduccdlgraphene oxide was settled down as precipitate, suggesting the

loss of oxygen containing moieties present in the graphene oxide.

Fig. 1 Schematic illustration of T er"min.alia"éhebﬁla't'.e. Hirada} mediated reduction . of graphene
oxide G e SRS AN, W | B T | .
The reduction process of graphene oxide was ’:examined 'vby taki_ng the UV— Visible
absorption spectra of RGO as a fuﬁctiofn of time. UVanalysis has shown a maximum absorption
peak of 232 nm of GO which was as‘cribe‘d to the m— transitionsof the aromatic C¥C bonds and a
weak shoulder appeared at 300 nm cllue.to n—n transitions of C=0 bonds. Completion of reduction
was confirmed by the establishmenlt of new Ipeak and a red.shift of characteristic peak at 232 nm to
277 nm (Fig. 2 A), indicates the restoration of electronic conjugation of graphene sheets. The
performance of reducing agent is estimated by the maximum red shift value observed [9]. For
e instance, T. chebula i.e. Hirada extract reduced graphene oxide has shown an absorption peak at
.277 nm, which is higher than that of hydrazine and phenyl hydrazine reduc;ed graphene (272 nm),
indicating the efficient reducing ability of polyphenols present in T. chebula i.e. Hirada extracts.
The typical broad shoulder appeared at 367 nm may be due to the presence of polyphenols that are

attached on the surface of graphene nanosheets which preventsagglomeration of graphene [10-12].
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Fig. 2 (A) UV-Visihle spectra of GO (green) and TCG (blue) (B) XRD patterns of GO (red) and TCG (blue)

Fig. 2 B show'; the XRD diffractogram which approves T. chebula i.e. Hirada extract

induced reduction of G O to graphene. The GO shows a single basal diffraction peakat 11.5° (002)
with corresponding interlayer d-spacing of 0.80 nm, revealing the intercalation of water and other
OXygen containing groups between the layers of graphite upon oxidation. Conversely, TCG formed
‘ after the reduction of GO with T. chebula i.e. Hirada extract shows a broad diffraction peak at 268 of

"' -0

from (111) crystal plane with corrcsponding d-spacing of 0.36 nm. The disappearance of peak
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at 20 of 11.5° and a relatively decreased d-spacing value of graphene formed when compared to
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GO, indicates the complete removal of oxygen containing groups in GO after reduction.

Fig. 3 FTIR spectra of GO (blue) and dried TCG (pink)

Further, FTIR spectroscopic studies of pure. GO and TC reduced GO samples were
performed to know the extent of reduction (Fig. 3). It is abserved that GO \lm\\\ a broad band in
the range of 3100-3400 ¢m'! corresponding to the O-H stretching vnbmtmm. The absorption
band around 1725 em™ is due to C=O stretch of carbonyl group and a band at 1620 em™
corresponds to the O-H bending and epoxide ring vibrations. The narrower absorption peak around
1051 cm! is due to the C-O stretching vibrational peak of carboxylic (COOH) groups present on

the surface of graphene oxide. The absorption band at around 1400 em™ may be due to the presence
\ | \
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of tertiary alcohol '(C-OH) group. The FTIR spectra of drled TCG shows a significant decrease in

the intensities of absorptlon bands (O—H C=0, C-0 and tertlary C-OH bands) correspondlng to the

oxygen functionalities present in the graphene oxide, which establishes the deoxygenation and the

results are similar to the results obtained from the graphene synthesized by using plant extracts [13].

.

P ‘ 7 77
EHY =2onow uq Do ¢ 2014 ;rn EHT=2000%v, Signal A= SEY Oe:18 442015
WD 85mm Mege GOOKX A ! ViD= 95 mm Meg= SO00KX i

Flg 4 SEM lmages of GO (A) and TCG (B)

6 The morphology of GO and TCG was mvest1gated by SEM analysis. Fig.4A clearly shows
the existence of stacked layers of solid GO with rough surface. However, the surface roughness of

GO may be dué to the ox1dat10n of sheets. Compared to GO, the TCG also shows the layered
structures with thm and lower helght (Fig. 4B) 8 8

Fig. 5 HR-TEM images: of TCG at different magnifications (A—C') and the SAEDpattern (D)

\
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HRTEM micr OSCOPIC 1mages Of TCG (Whlch are shown in F1g SAL-C) show ‘a transparent,
silk like appearance of ultra thm graphene sheets after rctluctxon Tt is also shown that the edges of
the suspended graphene ﬁlms tend to fold back permlttlng the cross-sectlonal vlew of the’ ﬁlms The
selected area electron dxffraetlon (SAEb) pattem of gi aphcnc shows a typxcal sharp polycrystallme
ring pattern composed of many dlffractlon spots (Fig. 5Dy, reprcsentmg the loss of long range

organization between the formed graphene( han0sheets Atomlc force mlcrOSCOPIC images are shown

in Fig. 6. The thu:kness of the formecl TCG s’heets, obtamed from the helght proﬁle is about 29 nm,
indicating the few laye1ed graphene form;ition { - g ‘
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Fig. 6 AFM image (A) and correspondmg helght proﬁle (B) of TCG

HPLC analysis was performed to know the polyphenohc constituents present in the
aqueous extract of 7. chebula Le. Hzrada seeds F1g 7 shows the presence of four different
phytochemicals in T. chebula i.e. Hzrada aqueous extract namely, ascorbic acid, gallic acid,
pyrogallol and methyl gallate which are known by comparing with the retention times of the
respective standards under the same 1nstrumental conditions. Further the presence of gallic acid as

“major constituent in 7. chebula i.e. Hirada extréct indicates its predommant role in the reduction of

@°C © TCG. A g s
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Fig. 7 (A) Overlay image of HRLC chr\o‘matograms‘vof T. chebula i.e. Hirada extract and
corresponding standards (Ascorbic acid, Gallic acid, Pyrogallbl and Methyl gallate)

‘\ The surface of the GO contains different oxygen (mntéinjng groupé such as epoxide,
hydroxyl, and carbonyl [14]: Under basi;: conditions Both the epoxide and carbonyl groups may be
converted into hydroxyl groups. T. chebula i.e. Hirada plant extracf contains four different types of
polyphenols nainely, gallic acid, pyrogallol, ascorbic acid, methyl gallate, containing highly acidic
hydrogen atoms, which easily disassociate to their anionic forms. The anionic forms of polyphenols
react with the hydroxyl moiety of GO thrdugh a nucleophilic substitution 2 (SN2) mechanisms
resulting in the formation of intermediate 1. The intermediate 1 is transformed to intermediate 2
with the elimination of water molecule which finally forms T. chebula i.e. Hirada reduced

graphene oxide.
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Fig. 8 (A) Raman spectra of GO (black) and TCG (red) (b) TCG (blue) (B) FTIR spectra of T.

chebula i.e. Hirada leaf extract before reduction (green) and after reduction (red)
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ik  Raman spwtroecopy mmlysxs was carried out to know the size of sp2 domams in the

-gmphenc structure containing both sp3 and{ $p2 network. The ratio of In/la obtained for both GO
and TCG were 1.49 and 2.65 chpcctivcly (Fig. 8A). The increase of In/lq ratio after reduction may
be due to the hlghcr adsorption of the oxidized polyphenols on the gmphcnc surface, thus increasing
thc surface sp3 domains, Fig. 8A also shows a shift of about 10 cm™! in G band of graphene oxide
from 1597 cm™' to 1587 em’! after reaction indicating a high degree of reduction. However, an
increased In/lg ratio of TCG compared to the GO further illustrates the formation of graphene

crystalline domains after reduction [15].

From the UV-Vis data (Fig. 2A), it is confirmed that the presence of broad band at 365 nm
indicates the presence of oxidized polyphenols on the surface of reduced graphene oxide, which are
responsible for preventing the agglomeration of successive graphene sheets. Furthermore, the
weight loss studies is l;crformed to know the quantity of biomolecules present on the surface of
graphene sheets. These studies are carried out by incubating 50 mg of T. chebula i.e. Hirada
reduced graphene oxide- in a hot furnace for about 2 h at 500°C and are observed a loss of 90% by

6‘weight after the incubation period.

In addition, FTIR spectra were takén for the dried‘water,ext‘ract of T. chebula i.e. Hirada
before and after the reductiqh of GO, to find 01.1t‘the molle‘cular capping of the formed graphene
sheets. Fig. 8B shows the presence of intense infrared bands at 3446, 1400 cm™ corresponding to
O-H and C-O stretching of phenolic groups indicating the rich content of polyphenols in T. chebula
i.e. Hirada extract. However, the réduced intensity of O-H stretching and the absence of C-O
stretching vibrations at 1400 cm™ with the appearance of new vibrational band at 1710 cm
(characteristics of ketone group) in the extract after the reduction further confirms the conversion of
polyphenols into their quinone forms during thve deoxygenation of GO. From these studies, it is
assumed that the oxidized polyphenols interact with TCG sheets by n—n stacking interactions that

- generate electrostatic repulsions between the graphene layers resultmg in the stabilization of

.ndmdual graphene sheets. The n—n interactions

between graphene sheets and the oxidized polyphenols.

The optical band gap of RGO was calculated'from UV-Visible spectra by the following
equation as o = ¢ (hv- Ebui) "%/ hv, where hvi is the photon energy, a is 1bsorpt10n coefficient, c is a
constant, and Epui is bulk ‘band gap’. Fig. 9A shows the plot drawn between hv versus (chv)? for
the formed graphene, by using UV~ Visible spectroscopy at the wavelength range from 200 nm to
2400 nm. The band gap is obtained by the extrapolation of a linear regression to the X-axis in the

plot and the gap is found to be 3.75 eV, \

Further to confirm the presence of oxygen containing groups, thermal stability of TCG was
examined by TGA (Fig. 9B). Thermogram of as-synthesized TCG exhibits a weight_ loss of
14.5% below 200°C due to ‘the loss of absorbed water,oxygen functionalities and the other
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