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CHAPTER 1
INTRODUCTION




1.1 NANOSCIENCE
The term "Nanoscience” itself was coined in the 1970s by Professor Norio Taniguchi.

The word “nanoscience” comes from the Greek word “nanos™ (or Latin “nanus"), which means
“dwarf”, and the word “science™. Nanoscience is the study of processes and manipulation of
the materials at atomic or molecular scale, such that the properties vary considerably than at
larger scales i.e., bulk materials. Nanoscience is the study of structures and molecules on the
nanometer scale, which is between 1 and 100 nanometers. The way molecules and atoms
assemble on the nanoscale into larger structures determines important properties of materfals,
such as electrical, optical, thermal, and mechanical properties. In nanometer size structures,
these properties often differ from those on the macroscale.

Manoscience is a convergence of physics, materials science and biology, which deal with
manipulation of materials at atomic and molecular scales, Nanoscience is the study of
phenomena on a nanometer scale. Typically, nano means 10, So, a nanometer is one billionth
of a meter and is the unit of length that is generally most appropriate for describing the size of

single molecule. Anyhow the rough definition of Nanoscience could be anything which has at

least one dimension less than 100 nanometer [1].

1.2 NANOTECHNOLOGY

The term nanotechnology comes from the Greek word “nanos” that means “dwarf™.
Science uses this prefix to indicate 10 or one billionth, One nanometer one billionth meter that
is about 100,000 times smaller than the diameter of a single human hair. Nanotechnology is the
branch of science and engineering which deals with creation of materials, devices and systems
through the manipulation of individual atoms and molecules. The goal of nanotechnology is to
control the individual atoms and molecules to create computer chips and other devices that are

thousands of times smaller than current technologies limit

The technelogy that utilizes nanoscience In practical applications is called
nanotechnology, Nanotechnologies include “nanoscale designing, characterizing, and
producing structures, devices and systems by controlling shape and size for their applications
in various fields". Nanotechnology and Nano science open up new of research and lead to new
engines surface allow making products that perform better. The properties of materials differ

in fundamental and valuable ways from the properties of individual atoms and molecules or
bulk matter.[2]




1.3 NANOPARTICLES

MNanoparticles are tiny particles which have diameter between 1 1o 100 nanomeiers and
they found in various products like electronics, medicine and these particles are made from
various materials such as metals ceramics or polymers. Nanoparticles have their unique
properties due to their size and which makes them useful in different fields. Nanoparticles have
special properties that regular particles don't have. Manoparticles can be synthesized through
various methods, such as chemical synthesis, physical vapour deposition, or even by breaking
down larger materials into smaller particles. Scientists and engincers are continuously

exploring new ways to create and utilize nanoparticles for a wide range of purposes.[3]

1.4 NANOMATERIALS

Nanomaterials are fascinating materials that exists at the nanoscale and which is very
small and typically ranging from | to 100 nanometers. At this range, material exhibits unique
properties. These properties are arises from the high surface area to volume ratio of
nanomalerials which is allowing for increased reactivity, strength and other characteristics. The
smaller something is the larger its surface area to volume ratio. If a bulk material is sub-divided
into an ensemble of individual nano materials, the total volume remains the same, but the
coliective surface area is greatly increased. It means nano particles have increased surface 1o
volume ratio compared to bulk materials. For example, for example, for a particle of |
micrometer in diameter, nearly 0.15% of its atoms are on the surface, while for a particle of
6nm in diameter, nearly 20% of its atoms are on surface. The chemical group that are at the
material interface determine its properties Like catalytic reactivity, electrical resistivity,
adhesion, gas storage and chemical reactivity depend on the nature of interface. Nanomaterials
have a significant proportion of atoms at the existing at the surface. Nanoparticles are one of
the type of an nanomaterial. These special properties make nanomaterials stand out and

valuable for various applications in medicine, electronics and energy sectors, [4]




1.5 MAGNETISM

Magnetism is a foree of nature produced by moving electric charges. Somelimes these
motions are microscopic and inside of a material known as magnets. Magnets, or the
magnetic fields created by moving eleciric charges. can attract or repel other magacts. and

change the motion of other charged panticles.[5]

1.5.1 DIAMAGNETISM

Diamagnetic materials are those materials that are freely magnetized when placed in
the magnetic field. However, the magnetization is in the direction opposite to thal of the
magnetic field. The magnetism that is shown by these materials is known as diamagnetism.
Diamagnetic materials are substances that are usually repelled by a magnetic lield. The
permanent magnetic momentum in an atom of the diamagnetic material is zero.
Diamagnetic properties arise from realignment of electron path under the influence ol an
external magnetic field. Diamagnetism is present in all materials and is independent of
temperature but the effect is so weak it is ofien neglected in comparison to paramagnetic
and ferromagnetic effects. Diamagnetic materials have o weak, negative ELIEEEFIibim}' L
magnetic field. Some of the most common examples of diamagnetic substances are Copper,

Zinc. Bismuth, Silver, Gold, Anlimony, Marble, Water, Glass, ete..[6]

1.5.2 PARAMAGNETISM

Paramagnetic materials are materials that tend to get weakly magnetized in the
direction of the magnetizing field when placed in a magnetic field, Paramagnetic materials
have a permanent dipole moment or permanent magnetic moment, However, if we remove
the applied field the materials tend to lose their magnetism. These materials usually
experience a weak pitraction (0 magnets. This type of mognetism is known as
paramagnetism. It ocours mainly due to the presence ol unpaired elecirons in the material
or due to the partial alignment of randomly oriented atomic dipole along the field, When
the net atomic dipale moment of an atom is nol zere, the atoms of paramagnetic substances
have permanent dipole moment due to unpaired spin, Magnetic susceptibility is small and
positive, Some of the examples of paramagnetic materials include iron oxide, oxygen,

titanium, aluminium. transition metal complexes, etc.
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s FERRITES
The term ferrite is derived from a Latin word *fermum™ meaning iron oxides which finds

patential applications for making many devices such as permancnt magnets, memory storage

Jevices, and for the telecommunication purpose, Ferrites are the magnetic material with

emomagnetic ordering having iron as the principle component of its composition. Iron which

is present in the form of iron oxide in nature has pure phases such as Magnetite (FesOu),

Hematite (Fez03), Iron oxide beta phase; Maghemite ete. these compounds have properties like

pivalent oxidation state, distinct color and low solubility. The most important ferrite is

magnetite (FesOs) which contains both Fe™

ian and Fe'' ion. Ferrites are basically the

class of magnetic nanoparticles which are lhe{l

derivatives of magnetite and hematite as wel]?

a5 other oxides of metals. The growing interest

in ferrites is due to their spontancous

magnetization. In the absence of the applied L.

magnetic  field, high permeability, low

magnetic losses, high electrical resistivity, low
eddy current losses, good thermal and chemical stability, biological compatibility, relative case
of preparation and number of applications in various fields.[9]

In 1930, Yogoro Kato and Takeshi Takei Spinel Ferrite Nanostructures for Energy
Storage Devices reported the first ferrite compound in the Tokyo Institute of Technology.
Ferrites canbe obtained in three difTerent crystal systems by various synthesis methods, and the
flexibility to prepare the unlimited number of solid solutions compositions to tailor their

properties for myriad applications.

¢ NANOFERRITES

Nanoferrites are o type of ferrites that have been engineered ot the nanoscale. They have
unique properties due to their small size. These nanomaterials have enhanced magnetic
properties compared to regular ferrites, making them useful in opplications like data storage
and high-frequency devices. They can also have other interesting properties like enhanced
catalytic activity and biomedical applications. They have many applications in medicine sd
technology. Nanoferrites can be synthesized at the nanoscale using various methods, such as

sol-gel, suto-combustion, co-precipitation, or hydrothermal technigues, These methods allow

scientists {o precisely control the size, shape, and composition of the nanoferite particles.
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Nanoferrites have been the up-and-coming focus of attention of recent scientific research
hoth from @ synthesis and an application perspective. The properties of nanoferrites arc very
gensitive 10 the method of preparation and the sintering condition. Therefore, the selection ol
4 uppTOpriale Process is the key to obtaining high-guulity ferrites.

» | Classification on basis of magnetism

Ferrites can be classified according to crystal structure that is, cubic vs. hexsgonal ferrite
or magoetic behavior; that is, soft vs. hard ferrite. Soft ferrites are easy to magnetize and
demagnetize. Hard ferrites are hard 1o magnetize and demagnetize, Hard magnectic materials
are commanly used for permanent magnetic applications.

2.1.1 Soft Ferrites

Soft ferrites have low coercivity, so they easily change their magnetization and act as
conductors of magnetic fields. They are typically composed of iron oxide and other metal
exides such as nickel, zinc, or manganese. These ferrites have a high magnetic permeability
and low coercivity, which means they are susceptible 1o demagnetization. This property makes
them ideal for use in high-frequency applications such as transformers, inductors, and other
electronic components. Sofl ferrites are also used in magnetic shielding applications, where
they can help to reduce magnetic interference. Soft ferrites are not permanent magnets. They
carry magnetism like mild steel but as soon as the magnetic ficld is removed, the magnetism
disappears. Soft femites are popular as transformers to change the voltage from primary to
secondary windings. So soft ferrites are often called transformer ferrites.[10]

There are several kinds of soft ferrites. Manganese-Zinc ferrites are the most common
tvpe of sofi ferrites, which are employed to make power, shielding, and linear inductive
components. Nickle-Zinc ferrites have outstanding resistivity. Ferrites that are used in

transformer or electromagnetic cores contain nickel, zine, or manganese compounds.|11]
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2.1.2 Hard Ferrites

| Hixd !'ernltﬂ are fﬂm Immvn‘ T8 Permanent magneric materials because they can hold
{heir magnetism afler being magnetized, Hary fermites are those ferrimagnetic materials whicl
havegradually nising mognetization curve, larpe hysicresis e Ei materials which
magnetisation. Hard ferrites cap by produced i
ecasily magnetized and demagnetizeg,
strontium oxides. Hard ferrites have
E,.Ennl::uhiﬁt}‘. high eddy current losses
ferrites are used in permanent mngnet,

By losses during
¥ heating ang studden cooling and connot he
Haed ferrites are compound of

b

iron and barium or
high saturation Mux density, low susceplibility and

and high relentivity ang coercivity,

¥

Therefore, hard
DC magney, loud speakers, g, [12].
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2.2 Classification on basis of crystal structure

In most of the research work done on lerrites, scientists classify the ferriles according to

their erystal structure, Hence, there are four important types of ferrites: spinel ferrites, gamet
ferrites, ortho ferrites, and hexaferrites.

2.2.1 Spinel Ferrite

The general structural formula of a spinel ferrite can be written as MFes0y, where M

stands for the divalent metal ion like, Fe, Co, Ni, Mn, Mg, Cu and £n, elc. or a combination of

these ions. The spinel structure belongs 1o space group Fd3m. The unit cell of spinel ferrite is
face-centered cubic (f.e.c) with eight formula units per unit cell {Mgl'e15042).[13] Based on
crystal structure, spinel can be categorized into three types, that is, normal spinel, inverse spinel
and complex spinel. For normal spinel, M (11) and Fe (111) occupy at tetrahedral and octahedral
sites respectively, and ZnFexOu is a typical example of normal spinel, Usually, the interstices
of octahedral sites are larger than that of tetrahedral sites, so the cations at smaller radius are
inclined to locate ut the M sites while the cations at larger radius are inclined 1o locate ut the Fe
(11} sites. While for inverse spinel, half of the Fe (I1I) locates at tetrahedral sites, and the M
{11} along with the other half Fe (I11) locates at octahedral sites, such as NiFez0u. For complex
spinel, M (11) and Fe (111) oceupy at the tetrahedral and octahedral sites randomly.[14]

2.2.2 Gamnet Ferrites
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CHAPTER 4
METHODS AND PROCESS OF
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422 SOL-GEL AUTO COMBUSTION METHOD -

=il B ¥
sr. No. Chemical used Molecular weigh Fer 30 mil solution
| d 7 = e i ————————
ol. Ling Nitrale 237.70 g/mol 242 1R0A02 gm
02 Nickel Nitrate 290.80 g/mol 296248128 gm
3. Ferric Nitrate 404.00 g/mol 1646459948 gm
KR Urea 60.06 g/mol B.1507836 gm

Synthesis involves following steps

STEF I- At first 30 ml of distilled water is taken in a beaker and Zine nitrate, Nickel nitrate,

Ferric nitrate and Urea are added to it to form homogenous solution. This process is known as
hydrolysis.

Fig. Hydrolysis
STEP 2- Then the beaker is placed on a magnetic stirrer with a needle in it and stirred for 20
minutes, After stirring, it is kept for heating about 2 hours,

STEP 3- Heating and stirring is continued till gel is formed in the beaker. This method is known
s pelation.

STEP 4- Once, the gel formation takes place in a beaker, it is shified 10 heater where it is heated
till fire or till auto-combustion eccur. Auto combustion occur due to presence of urea. Now gel is
completely transferred in solid mass,

STEP 5- And the material is ready for grinding for almost 3 hours and then it is placed in the
fumace at 800degree Celsius for caleination,

STEP 6- Now the sample is ready for the characterization such as XRD, FTIR and Raman
Spectroscopy.

i Em= - Cl U VVUIR iU VVU
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fig. Gel formation fig. Auto-Combustion fig. Crushing

423 HYDROTHERMAL METHOQD -

[6r.No.| Chemical used Molecular weight For 50 ml of solution
“o1. | Zinc Chloride 136.30 g/mol 0.6815 gm
02, | Nickel Chloride 237.69 g/mol |.18845 gm

03, Ferric Chloride 162.21 g'mol 3.2442 gm

4. | Sodium Hydroxide 40,00 g/mol .00 gm

Synthesis involves following steps

STEP 1- At first, 3 beakers are cleaned properly and 50 ml of distilled water is added in each
besker. Now chemicals are weighted with the help of weighing machine as shown in the
caleulations. After that, Zine Chloride and Mickel Chloride is added in first beaker, Femic
Chioride is added in second beaker and NaOH is added in the third beaker. After, all these
chemicals are added in distilled water, first two beakers and a magnetic needle in it, it is kept
for stirring on magnetic stirrer for 20 minutes. Now solution from second beaker is transferred

to first beaker and kept for heating and stirring for another 20 minutes.

STEP 2 When the temperature of solution is reached to 80 "Celsius, titration using NaOH

solution in burette is started. By titration, we arc adding base 1o wcid dropwise, while

maintaining the pH of 12 for the synthesis. Afier atiending the pH value of 12, the solution is

kept for heating and stirring till its water is evaporated to get precipitation i.c. for almost 2

hotars,

STEP 3- Now the solution is transferred to the autoclave and is kept in the oven for next 20

hours,
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CHAPTER 6
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Fig. 6.1.1 XRD RESULT GRAFH
Table 6.1+ Peak position, lattice dimensions, crystalline size, strain, dislocation density,

iterplanar spacing and X-ray density fraction of Nins Znas FezQOu,

1.3.3

[ Method 18 alAY) [Dx107 | ex10? | §x10% | B d- Pursy
linesim?® | (deg) | spacing
. (degree) (m) o tyie™
(A®)
Sal-gel 15.134 | BAG43 | 25.652 | 447703 | 1.51969 | 0.325 | 2.5521 | 5.20752
It Coppt 3511 | 8.4699 | 12825 | 8.06058 | 6.07974 | 0.65 | 2.5538 | 5.19713
||Haﬂm]1=rmn] 3528 | 84305 | 16,039 ‘i".lEIErill 188712 | 052 l 25419 | 5.27046 |

¢ Yeray difffaction of the prepared Mano crystalline sample Nigs Zna s FezOs by Sol-Gel Auto-
ctmbustion, Co-precipitation and Hydrathermal method has been studied for the determi-
natiem of erystallographic structure.
* The intensity of (311) plane is more as compared 1o other plancs like (2207, (440), (422)
d{333) and is chosen for the determination of crystallite size as per the standard reference
12 of Joint Committee on Powder Diffraction Standard (JCPDS

“onfims the formation of spinel ferrite with space group Fd-3m,
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v Raman Spectroscopy provides valuable information
Tructures and chemical bonding in the sample.

* Raman spectroscopy is performed at 320vnm range for different time
e characterized at the range of 0-1000 wavelength, After the chara
Piotthe graph between wavenumber and intensity of the sample,

* Raman modes are decided on the basis of wavenumber (em),

' For Raman mode Eg (2) the wavenumber is 294,08 + 0.63 cm’', for Raman mode Ey (4) the
"evenumber is 414,97 « 0.14 em™, for Raman mode E, {LO) the wavenumber is 667.03 +
U em, for Raman mode Magnon the wavenumber is 826.35 + 0.39 cmr!,

about molecular vibrations, crysial

in seconds. Samples
cterization, we have
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INTRODUCTION




A pesticide which is an organic emulsified concentrate compound having
pesticidal property which is introduce in market as “Transportex” as tread
name and having IUPAC name “2-[|Propan-2-yl} oxy] phenyl methylcarbamate.
Commaon name of this pesticide is Propoxur which is a substance or mixture of
substance intended for preventing, destroying, repelling or mitigating any pest.

1.1 Effects of Pesticide on Environment and Public Health: -

Pesticides have significant environmental and public health impacts,
spanning from biodiversity loss to acute and chronic health effects. When a
pesticide is used in the environment, it becomes distributed among four major
compartments: water, soil, air and living organisms. The fraction of the
chemical will move into each compartment is governed by the physic chemical
properties of that chemical. An example is BCF (bio concentration factor),
which is a measure amount of pesticide that will accumulate in aquatic
urganisrns.m

There are many classes of synthetic pesticides, These pesticides are classified
in different major classes as follows:

1.0rganochlorines: -

Organachloride are a group of chlorinated compounds
widely used as pesticides. These chemicals belong to the class persistent
organic pollutant (POPs) with high persistent in the environment,
Organochloride insecticides were earlier successfully used in control of malaria
and typhus, yet they are banned in most of the advanced countries [Aktar et
al., 2002) ™
The review statistics on the use of different pesticides shows that 40% of the all
pesticides use belong to the organochlorine class of chemicals (Gupta, 2004;

FAQ,2005) ™
Examples: DDT, Aldrin, Dieldrin.

Cl
Cl

!
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Cl




Structure of Aldrin
2. Organophosphates: -

A phosphorus rich organic compound that contains a
halide which phosphorylates cholinesterase and irreversibility inhibits its
activity management atropine, pralidoxime, These pesticides affect the nervous
system by disrupting the enzyme that regulates acetylcholine, 2
neuratransmitter. Some of them are very poisonous.'”

Examples: - Diazinon glyphosate, Malathion, Traizophos.

Structure of Traizophos

3.Carbamate: -

Carbamate is an organic compound derived from carbamic acid
(NH2ZCOOH). A carbamate group, carbamate ester and carbonic acid are

functional group inter related structurally and often are inter converted
chemically. Pesticides affect the nervous system by disrupting an enzyme that
regulates acetylcholine, a neurotransmitter 151,

Sign of toxicity were generally observed when acetylcholinesterase activity
was inhibited by more than 70%,

Examples: - Carbofuran, Proposur.

O
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Structure of Propoxur




4.Pyrethroid: -

A Pyrethroid is an organic compound similar to natural pyrethrins
produced by the flower of pyrethrums. These pesticides were developed as a
synthetic version of the

naturally occurring pesticides. Pyrethroids constitute the majority of
commercial household insecticides in the concentration used in such products,

they mzlun,,lr also have insect repellent properties and are generally harmless to
human."”

Examples: Fen valerate, Alphamethrin, Lambda cyhalothrin.

Structure of Alphamethrin

BIS (Bureau of Indian Standards) is the national standard body of India
working under the aegis of ministry of consumer affairs, food and public
distribution government of India. It is established by the Bureau of Indian
Standards act 1986, which came into effect on 23 December 1986 as BIS Act
1963. Three samples from different manufacturers were subjected to carry
different physico-chemical properties as per the BIS specifications with the
followings objectives to known guality of Indian Standards) is the national
standard body of India working under the aegis of ministry of consumer affairs,
food and public distribution government of India. It is established by the

Bureau of Indian Standards act 1986, which came into effect on 23 December
1986 as BIS Act 1963,/

IMPACT OF PESTICIDE ON CO, EVOLUTION FROM SOIL: -
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Propoxur is an insecticide registered for many years In numerous
countries world- wide. Propoxur is an N-methyl carbamate insecticide which Is

fairly soluble in water, very soluble in polar solvent. It is hydrolysed very slowly
at pH 4, slowly at pH 7 but rather rapidly at pH 9.?!

Propoxur is of moderate mammalian toxicity, it is rapidly metabolized and
does not accumulate in tissues, It is nat sensitizing or irritant to skin and is not
irritant to the eye, although transient severe miosis occurred following
application to the eye. There is no evidence that propoxur is carcinogenic,
teratogenic or embryotoxic (post- implantation loss occurred only at doses
above the level at which maternal toxicity occurred). In a 5-day study on rats,

comparing the toxicity of technical {purity 98.6%) and recrystallized (purity
99.2%) propoxur, no difference in toxicity was found. The JMPR has
recommended an ADI of 0.02 mg/kg bw/day for propoxur,''

** Propoxur

# IUPAC Name: - l[[?rnpan-}vh} oxy] phenyl methylcarbamate
# Chemical formula: - CyHysNO,

# Molar mass: - 209.245 g/mal

# Appearance: - White to tan crystalline powder

# Melting point: - 86 to 92 °C

# Vapor pressure: - 0.0000937 mmHg

STRUCTURE:

O
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The proposer stated that the data provided for this evaluation were
similar to those provided to the IMPR for the evaluaton but was unable to
state categorically that they were similar to those submitted to the USEPA,"™?!

Propoxur is highly toxic to honeybees, agquatic invertebrates and birds,
though its toxicity varies according to the species. It is moderately to slightly
toxic to fish. The reported 96-hour LCS0 values are 3,7 mg/L in rainbow trout,
and 6.6 mg/L in bluegill sunfish, Propoxur is highly toxic to freshwater
invertebrates and very highly or highly toxic to birds, its toxicity varying
according to species. Propoxur is rather persistent and mobile in soils, having
characteristics which could produce leaching to groundwater,™

The Meeting was provided with confidential information on the current
manufacturing process, together with data from 5-batch analyses and the
manufacturing specifications for all impurities 21 g/kg. Mass balances were
high {99.9-100.1%) and no unidentified impurities were present. The current
(2000-on) manufacturing process produces a higher purity TC than previously
and no new impurities are found (Riegner 2005)."!!

The manufacturer initially proposed a clause to contral the crystal per ratio
of propoxur TC, on the basis that crystal modification Il has an adverse effect on
the suspensibility of water dispersible formulations (Grohs 2004a). The two
forms can apparently be distinguished by IR or x-ray diffraction methods but it
was subseguently stated that the problem occurs only in WPs formulated with
high concentrations (above 50%) of propoxur, which are no longer marketed
(Grehs 2004b). The clause is not required for the low concentration and liquid
formulations currently marketed and therefore the proposal was withdrawn,™

A proposed clause for melting point of the TC, with a range of 87.5-90°C
(instead) of 86-91.5°C in the existing FAOQ and WHO specifications) was not in

P T . 1)
accordance with current guidelines in the manual.
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MATERIAL AND

METHOD




According to BIS specification the samples were tested for important
Physico-Chemical tests like cold test, flash point, emulsion stability and
chemical test like various samples from different manufacturers of Nagpur
region were subjected to study the Physico-Chemical properties.

PHYSICAL TESTS5: - Three Collected samples of Propoxur 20% EC were
subjected to carry various physical tests as follows.

COLD TEST: -

Materials: Propoxur 20% EC, cork, conical flask, thermometer, ice cold water,
stirrer.

Method: 50m| sample was taken in clean transparent container and closed it
with cork fitted with thermometer. The sample was cocled to 10°C by placing
the container in ice cold water. The sample was stirred at short interval for 1
hour Enallmned the material for any turbidity or separated solid or oily matter
or both,

Significance: - Liquid formulation [capsule suspension emulsifiable
concentrate] oil in water emulsion micro emulsion soluble concentrate
suspension concentrate may be adversely affected by storage at low
temperature may be result in erystallization of active constituents’ significant
changes in viscosity or phase separation of emulsion. In some places night
temperature reaches to 0°C or lower. Therefore, the liquid formulations should
also be tested at 042" C or lower for 7 days. The effect of low temperature on
stability must be determine and reported according to CIPAC (Collaborative
International Pesticide Analytical Council).

-




FLASH POINT:
Materials: Propoxur 20% EC, Thermometer Abel's apparatus.

Method: Using Abel apparatus, samples were tested for their flash point. In the
method of sample under test was placed in the cup of the Abel apparatus and
heated at a prescribed rate. A small test flame s directed into the cup at
regular intervals, and the flash point was noted as the lowest temperature at
which application of test flame causes the vapours above the sample to ignite
with a distinct flash inside the cup ™"

specification of sample:

The flash point of the sample should be above 39*c™
ABEL CLOSED CUP APPARATUS: -

Instrumentation:

Abel flash point apparatus with oil test jet device. Electric heated with Energy
regulator control. Abel's flash point apparatus with oil test jet, heated by hot
plate with Digital Temperature indicator. This apparatus is suitable for
determining the close cup flash point of petroleum and mixtures. It is suitable
for oils whose flashes below 70°C, It is supplied with oil cup, cover fitted with
stirrer, thermometer socket, water bath & stand. An electric heater is fitted at
Bottom for operation on 220 Volts AC Circuits."® (Fig: Abel's closed cup point
apparatus),

Significance:

The human hazard signal words CAUTION, WARING and DANGER are not used
with flammability statements in order to prevent any confusion e.g. If the
product is a total release a fogger containing a propellant with a flash point or
below 20° F, the following label statement must be included in the "Physical
and Chemical Hazard" section. This product contains a highly Alammable
ingredient, It may cause a fire or explosion if not used prnperlv.m]

=2 -

Fig No.2: Abel's Instrument
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EMULSION STABILITY:

Material: Propoxur 20% EC, standard hard water beaker, measuring flask,
volumetric flask.

Method: 2ml sample was taken in clean, transparent beaker. Standard hard
water (0.304g of calcium chloride anhydrous and 0.139g of magnesium
chloride hexa hydrate was dissolved in distilled water made up to 1 Liter)
poured at 30° c to sample at the rate of 15 to 20 ml/min. During addition, the
contents of the beaker were stirred continuously with the glass rod and when
the volume of diluted emulsion in the beaker reached 100m| then addition of
standard hard water was stopped. The diluted emulsion was immediately
transferred to clean and dry graduated cylinder. The cylinder was kept with the
content for 1hr. at 30° ¢, '

After 1 hr. the volume of the creamed matter at the top and sediment at the
bottom, if any was noted.

Significance: -

For products which form emulsion, stability is required to determine whether
the product forms and maintain a stable emulsion.
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OBSERVATION




1. preparation of 0.1 N Oxalic Acid: Weighed 0.6303 g of oxalic acid in 100 mi

yolumetric flask.

2. Preparation of 0.1 N NaOH Solution: Weighed 0.4g of NaOH in 100ml

volumetric flask.

standardization of NaOH: -
5r.No. Volume of Oxalic | Volume of NaDH | Constant Reading
A ) (0.1N)
3 10mi 9.5ml
il 10m| 9.6ml di6emi
’ 10ml 9.6ml
H]_.I'l'rl = NIU}

0.1x10mli N, x 9.6
N;=0.1x10 9.6

N;=0.10416 gm/|

Ny=Normality of NaOH

N;= Normality of NaOH

Vi= Volume of oxalic acid

V2 =Volume of NaOH




»

b ——

Iﬂ,l:idlw. p-E'I"C-EI't[ b'if MEIES = 'q'.g X {11'['-3} ) U-lﬂﬂ-lE

10
=0.04593 %

QBSERVATION OF COLD TEST FOR SAMPLE 1 2 AND 3: .

Sample Observation
= 3 Na turbidity or separation of solid was observed,
== - 2 No turbidity or separation of solid was observed.
"_ 3 No turbidity or separation of solid was observed.

OBSESRVATION OF EMULSION STABILITY: -

sample Observation
1 Creamy layer was not observed
Fl Creamy layer was not observed
3 Creamy layer was not observed

OBSERVATION OF FLASH POINT: -

Sample Observation
1 43¢
7 44" ¢
[ i
L 3 45°c
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RESULTS OF PHYSCIO-CHEMICAL PROPERTIES. .

a) Results of the various phys|
sample of Propoxur 20% EC

SAMPLE: - 1

cal and chemical tests performed on different
n collected were as follows: -

SAMPLE

TEST
PERFORMED

RESULT

STANDARD
OBSERVATION

Cold test

No turbidity

No turbidity or
separation of
solid.

Emulsion Stability

Creamy layer was
nat observed

Any separation
including
creaming at top
and
sedimentation at
bottom shall not
exceed 2.0 ml.

Flash Point

43°c

Acidity

Shall be above
39° C

0.04083%

Shall be not more
than 0.3% by
mass

SAMPLE: - 2

SAMPLE

TEST
PERFORMED

RESULT

STANDARD
OBSERVATION

Cold test

Mo turbidity

Mo turbidity or
separation of
solid.

Emulsion Stability

Creamy layer was

Any separation

umber of Students Unde

king Project \Wa.

31

56



not observed

Including
creaming at top
and
sedimentation at
bottom shall not
oxceed

Flash Point

45"

Shall be above
39°¢

Acidity

0.03572%

Shall be not more
than 0.3% by
mass

SAMPLE: - 3

' [ SAMPLE

TEST
PERFORMED

RESULT

STANDARD
OBSERVATION

Cold Test

Mo Turbidity

No turbidity or
separation of
solid.

Emulsion Stability

Creamy layer was
not observed

Any separation
including
creaming at top
and
sedimentation at
bottom shall not
exceed 2.0 ml.

Flash Point

45°

Shall be above
EC e

Acidity

0.04533%

Shall be not more
than 0.3% by
rmass

IMPACT OF PESTICIDES ON CO; EVOLUTION ON SOIL: -







pdays SYStEM: *

_._.____________
sorification

(ppm)

Rl H* HI HI R |_-_'__'_“——r‘——_|~__. e
! 1 1 Il H"* R, Ril F.I!I. R, Rilly | RIN
- 0.1 10 | 10 _'El_ _'_'_"_'—'—-'-—-—-.-—-—._.___._

0 1 10 | 10.2 101101 10.1| 10 10.1110.1 | 101
o : )3 | _-_-_"-_'_'—'_'——- —

5 9.2 19319393 g5 94 | 94 |94 95|94 |94 |94

e ——
“ 0 |83 (8484(84( 83 57 5 (87175 |59 |89 [a5
" _-_-_-_‘_-_-_I_-_-—

[ 15176|76|75 Rl i ) LT | 77 153|171 77 1 77
100 6116216216264 65 e 6562636363
d. deviation = g = |Zir=EP

n-1
Where, x=each reading of CO2 evolved
E=M'Eﬂ'nﬂf?f|
n=No. of readings taken
For 0 ppm:
=R+ RIl+ Rl =10.0
Now we find ¥|xi — x?
L. |RI— %]%=]10.0 — 10.0%=0
i |RI - %|2=]10.1 — 10.0|?=0.01
il |RIT - £]2= 101 — 10.0[*=0.01
Hence, ¥|xi — £ = 0.02
40




g=RI+ Ril+Rill =34

Now WE find Tjxi — #*

i, |RI—Z*=19.3-94]*=0,01
i, |RI—%|*=]9.4 — 9.4]*=0

i, |RII — %|*=|9.4 = 9.4]*=0

Hence, |xi — %|* =0.01

0,01
ctd, deviation= d= ;-37: = 0.0707

For 20 ppm:
F=RI+RIl + Rlli=8.6

Now we find Elxi — £|°
i |RI—%|*=|B.4 — 8.6]*=0.04
ii. |RH—x[*=|8.7 —8.6|*=0.01
ji. |RII—%|* =|8.9 - 8.6]*=0.08

Hence, ¥|xi — %|* = 0.14

Std, deviation= 8 = fﬁ = 0.265

For 50 ppm:
=Rl + RIl+ RIN=7.7
Now we find ¥xi — %|*

L IRl = £|*=]7.6 - 7.7 = 0.01

41
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il
il

IRIT = %[*=|7.7 = 7.7]7=0
IRIT = £*= 7.7 = 7.7|2=0

b =g
HEHEErEIEII -—II =0.01

001
s duaton® i ’_?_-1 = 0.0707

fof 100 ppm:

g=RI+RIl+ Rill =6.3

Now WE find Tlxi — £

IRl — %|*=|6.2 — 6.3]*=0.01

|RIT — %|*=|6.5 — 6.3]*=0.04

\RITI — %]*= 6.3 — 6.3]*=0

Hence, E|xi — %[> =0.05

| 0.5

10 Days System:
Level of €O, evolved in mg/soil
Fortification(ppm)
| RI, | RI; | Ry | RE [ R, | Rily | Rily | RIl{ Rilly | Rilly | Rill; | RN
: ! s7|eglesl/as| 9 |[89|89 |89 88 |89 |89 (89
;—-—-._
| 3 25176l76176]7.7|78|78|78| 79| 8 | B | &
;_h"'—-—-_._
20 781771771771 76|78|78|78| 7978|7878
.""---._______
30 t4|65|65165160|68|68|68|71( 7 | 7 |7
100 67166166/66|63|65|65|65|64 65|65 |65
42
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CHAPTER I: INTRODUCTION

Introduetion ..

BN

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internshi3s



lntroduction

Dandruff is a scalp disorder whose characteristic fearure is excessive shedding of skin cells
from the scalp. It is & common problem faced by people of all age groups. It is one of the
major cosmetic problems as it ultimately leads to hair fall, Malassezia furfur, a lipoghilic
basidiomycetous fungus is o causative organism for dandruff. As dandruff is globally prev-
slerit. it needs an effective therapeutic remedy, Presently people are depending on commer-
cial shampoos as a treatment for dandruff. However, plant products contain various com-
I pounds like alkaloids, flavonoids, tannins, terpenoids e1c. which have efficient antifungal ac-

tivity. The effect of commercial antidandruff shampoos and natural plant products to evalu-
ate their anti-fungal efficacy leads 10 the conclusion that the sclivity of some of the natural
extracts was equivalent to that of the commercially available branded shempoos, As crude
herbal drugs have been included in traditional medicine and housshold remedies for a long
time, regular usage of these tested plant extracts can reduce the incidence of dandruff, (K.
5. Raju, 2019),

ness are the main symptoms of dandruff. It is & common scalp disorder and also & major
cosmetic problem as it leads 10 hair fall problems (Ravichandmn, G. and Shivaram Kolha-
pur, 5.A.. 2004). It can result in social or self-esteem problems. |t is & common problem
faced by peopie of all age groups.

The underlving mechanism of dandroff invalves the overgrowth of skin cells. As the epi-
diermal layer continuously replaces itself, the cells are pushed outwerds, where they gradual-
ly die and fake off. For most individuals, these fiakes of skin sre too small 10 be visible.
However, ceriain conditions canse cell turnover to be unusually rapid, especully in the
scalp. It is hypathesized that for people with dandruff, skin cells may mature and be shed in
1-7 days, as opposed 1o around & month in people withous dandruff. The resubt is that dead
skin cells are shed in large, olly clumps, which sppear a5 white or greyish flakes on the
scalp, skin and clothes (De Angelis Y. M, et al., 2005),

| Dandruff is a skin condition that mainly affects the scalp. Flaking and sometimes mild itchi-

It is & known fact that thene is no complete cure for this disease. As this disesse is known to
ocewr all over the warld it needs effective therspeutic remedy. There are natural effective
remedies 10 control dandraff in Ayurveda (Sonica Krishnan, 20011}, but nowadays people
I are depending on commercial shampoos containing antifungsl compounds like miconazole,

ketoconazole. selenium sulphide etc. Plant products contain various compounds like alka-
[
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loids, flavonoids, wnnins, terpencids e, which have efficient antifungal activity
i Agrawal DP, 2001, Sancesh Kumar. 2013y

There are plenty of reasons for the cause of dandrufT. It is hard 1 conclude what exacily
causes an itchy and flaky scalp. Some of the well-known causes of dandnuiT are!

s [y skin

» Oily skin

= High sensitivity 1o air care products

« Skin conditions like Psoriasis and Eczema

» Malassesin, 0 yeast-like fungus that feeds on oil
» Sebaceous glands Secreton

s Fungal colonization on the skin surface

o Ohverexposure to sunlight

s Exposure to dust or dir

s Eat Routine

» Pressure formed on scalps due to wearing hats
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There are several tvpes of dandoudT, cach with g urique cause. Some types can be treated

easily with changes 1o your hair care routine of with dandruff home remedies. Other Iypes

of dandruff may require prescription medicstions. There are some types of dandrull and the
underlying causes of each:

1. Dry skin dandruff

This 18 a comman type of dandrufl. I tends to happen more often in the winier months as cold
weather and indoor heating ean dry aul your skin, including the skin on your scalp. Washing
your hair frequently in hot water can also lead 1o dry skin dandmff. A scalp that's too dry

can hecome imitated and shed skin cells, Dry skin dandruff flakes are small and white.
Your scalp may feel inchy, but not excessively sp

[f the itchiness becomes severe, ¥0u may have a more serfous skin condition that réquires &
medical professional’s care. To help prevent dry skin dandruff, use @ moisturizing sham-

poo. Cocomut oil massages, may alvo help relieve itchiness and prevent the skin on your
scalp from drving out,

Elg 2 Dry dapdrull

The weather could glso be cawsing your condition, Envirenments with low humidity and ar-
ens [ocated in cold climates can dry out the skin on your scalp. In addition, as youa get older,
the skin starts to dry out. However, ihe condition can occur for more seriows reason foo. On
the other hand, dry skin happens when skin losses 100 much water.
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Dandruff flakes are big .
ety Yeer, and they look vily, In hahics with craales cap, their sealp looks
sealy or crusty. Both dryniess ang darwbrof¥ con make o scalp inch.

2. Qily skin dandruff

befow -
Tust o' the surface of your skin pre glands ghnr prodice sehim. an oily substance that

helps moistunze and protect your skin. When these sebaceous glands produce oo much

sebum, I! can make hair oily, Also, he excess oil can clump toggether, irritating the scalp
end causing dandmf,

Chly skin dandruff Mlakes tend 10 be larger than dry skin dandryfT The Rakes may look
mare yellow than white. and may appear oiljer 10

Seborrheic dermatitis is a more severe Form of oily skin dandruff.
|

i

OILY DANDRLUFF
Eled Oily dangdeall

The fungus feeds on oil and breaks it down into products that can react with vour scalp. But
when your scalp has excess ofl, it provides fertile ground for this fungus 1o explode,

The whole point of this secretion is to coal your scalp and hair in a protective layer, The
sebum is supposed 1o flow down in hairs strands and prevent them drving out. But if the
scalp starts producing excessive amounts of ssbum, it can creste & thicker layer on halr,
which ultimately leads to dull and lifeless oily hair.
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A type of comman fungus culled Malaisezia is found an the skin of every human heing, In
some peaple, 1t can 15 gger an e lamema ory rexponse that prodices dandnlT of other cond):
nons. such as eczensa. This fungus siryives an excessive scalp ofl and produces oleic acid
as & hypevduict, This in tum causes & build-up of siin cells, which fall down as white flakes

The fungus lives an the scalp of most healthy adults without causing any problems. One
theory shows that the immane sysiem of someone with dandruff may overreact 10 that
fungus. DandrfT may get worse when someone gets streased or sick.

This fungus feed on oils secreted by our hair follicles and usually doesn’t cawse any
problems unless it grows out of control leading to an increase in cell turnaver rate resulting
im wisible dandruff flakes.

Unfortunately for some people, the skin rescts to this oleic acid with inflammation and ac-
celernted cell tumover. The scalp gets imitated ond starts shedding skin cells faster than
uzusl thar results in dandrufT,

Skin also mnfluences dandrufT development. People with dry skin tends 1o experience more
frequent bouts of dandrull, especially during colder morths when air bumidity level drop,

This lsck of moisture can lead to flaky skin on your scalp and subsequently couse dandraff
Well. the personal hygiene habits are might also be contributing factors
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4 Psoriasis-related da,
insis aften 1! i
o presents with more severe Sy mpiom,

hurning skin, It develops when 5 R
Immune svsiem m
1o grow oo quickly. y alfunctions and tells skin cells

such as plaques, bleeding, and itchy or

New skin cells form in days rather than weeks. The
cell. The skin cells pile up on the

5-Eczema dandruff

The shedding of white flakes is the most noticeabie sympioms of scalp ecrema. This is an in-
flammatory skin condition that causes rashes, scaly skin, iiching, and sores. It is often
categorized as one of the many types of dandrufT due to the flanking, but is more commonly
found. It can be stubbom condition that may persist for years. Symploms of scalp eczema
can be effectively managed, but this condition cannot be cured completely,

body does not shed these excess skin
surface of the skin, causing patches of psoriasis 1o appesr,
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There are numerous triggers that wirsen scalp eczema symptoms. Those triggers include
extreme weather {panicularly cold, dry weather) and stress,

Some other polential riggers for scalp ecpema:

e Homonal changes

o [liness

# Stress

® Harshchemicals from detergents and saaps

| & Heavyalcohol use or aleohol-based lotions

®  Medications such as psoraden (for psoriasis), interferan, and lithium.

®  Heavy sweating

® Exposureto an allergen

®  Nervous system dasorders, including Parkinson's disease, truumatic brain injury, stroke,
and epilepsy

#  Allerges or a family history of allergies, like hay fever, asthma, and atspic dermistitis
& (hesity

 Factors affecting Dandruff:
.

Dy skin is one of the most common causes of dandnfl. 1f dry skin i3 cansing dandruff, it's
easier 0 tell as other places of the body are mostly likely dry as well. During cobd months,
skin becomes drier-which why people tend 10 notice more dandrafT at this time. When dry
skin cases dandrufT, the flakes are usually smabler gnd bess oily than the Makes caused con-
tact dermatitis.

]- E I I + I &
While it sounds unhygienic, not shampooing enough could be the cause of the dondniff,
When someone don't shampeo enough, oil sccumulates and builds up on the skin and

7
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m 3
From gracs K PEMNIR. poople are.alleryic 10 » wide varlety of sibiiascen. Certain N

can cause sorl of it
I“'m scalp imiation such g tichiness or soreness after iming thai
guct. It could be because of sensitivity ar king of allergies,

4- Medical condition:

| ¥ affects the scalp hut also
other areas of the body where oil glands are present. This condition is characierized by dan-
MH'H well as redness of the scalp. It looks similar 1o other common skin diseases [ike
pronasis, cozema or even an allergic reactiom,

§ Yeast overgrowth:

Malassezia i 8 fungus that lives on the scalp and skin of | people. For some, & sensitivity
develops which can resull in dandruf¥ Like seborrheic dermatitis, other skin conditions ag-
gravated by Malasseria inclisde psoriasis and ather type of dermatitis.

6- Sex:
Andmug:nhﬂnnm.ﬂﬂhuhmﬂ:mt_rﬁmﬂmrﬁﬁu-mhuhmum.mm
nilmnhneudduuafmhﬂhmmmmﬂimmmr[ Men are more
ﬁ-uqm-.r:u}'Mhyhﬂmﬁ!hmnnmm.hmmlpmﬂdmﬁﬂﬁmuhmﬂm-
women's scalp. The difference is primarily based on -

a MMMHMMHEMMHMEHHLFMW
HhmwmnummmﬁmmmuHHmﬁynmmmhm
beyond 3% years old, sebum production siows down. In woenen, schum production gets
increasingly slower afier the menopause. Throughout this period of sebum secreting ac-
tivity, production rates in men remain higher than in women, This contributes 1o the
dispropartionate amount of scalp flaking disorders and skin imitstion between men and

wamen (Kim, 5. etal, 20213,
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b Schwm compsition ]
=0 Aaturally Rave g highes percertage of heavy material |hie

nglycenides and cholesteral exen, " their sebum. Comtrarily, women's schum has
h;wm&mnlwwlcml - :

position di

'EMer compenents fike fatry acids. Such sebum com-

fTererces
between men and women affect scalp conditions (Gender differ-
ences in scalp health, 2022

.l- =
Eruigin losa: T of the primar, differences. is that the Joss of prowein in men is higher

A study found in 2017 found that MEn experience mare protwein Joss from their scalp
than women. As a result, they have g higher chance of developing dandruff, which
alongside increased sebum production can leag 1o husir |oss. Since men experience more
protein loss and sehum secretion, they may need 1o pay more gnention 1o their scalp care
10 prevent hair loss and dandnudT (Gender diferences in scalp health, 2022).

¢ ke barcler function The stratum corneum 150 1% the skin's outermant |aver. which
protect the skin and help 10 retain i molsture. In men's scalp, the SC's level of
cernmide is lower, This can cause s weakening and reduced function af the skin harrier.
Therefore, surfactants can more eanily pencirate the epidermal layer and damage the
skin profean (Xu, £ et al. J006). Weaker skir barner fsctson can lead W various skin
problems, like dandrull, men's dry scalp and skin senainviry, and ischkimess, I means
men are at higher risk of developing ichy, Naky. and or oy walps. Comparatively,
wormen's scalp bamers are stronger, o they are likely (o have these issue. (Kim, 5. =
al.. 2021%

« Plants use in the preparation of Herbal shampoo: -
1) Amla Phullande eblical;

Soieitilie ¢lissfication:

Kingdom:Flartse
Division: Angispermae
Class - Dicotyledonag
I Order - Malpighinles
Family : Phy Hanthacese
Geaus . Phy llambus
Spectes  Phllanthus embllica L
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pmla is generally known as an indian Gomeherry. The her|
. s '
used for the medicinal Formulaion also. Amin rpee i TI “
T

the trees mre potently

beriies thai are mournd o

colar, |y .
| .|"| Packed with the viumin ¢ mnd oty which can help
m-.!Lh.T F'T'ml““'l' m'“ﬂ it lI‘E sk i mil he I“ll’ i

sl on ey Iilgl'-rr thin aFanes,

:It.|1|_1|.|.|-||l-mml i

has high concentration of vitamin

Traditional medicines have long used amla powder for dendruff. 1t utilizes the properties of
amla to go after the root cause of dandruff, which is usually excessive oil on the scalp. [t also
hydrates the skin and prevents it from drying out. It has anti-inflammatory properties that
can calm down skin irritation. This comes handy for Hchy scalp or skin. Amla atacks the
oil build-up and the dandruff causing germs. It tries to regulate the oil level on scalp and
siop the growth of fungus. The increased blood circulation also brings nutrients to the head
This is why amla used as a method on how o get rid af dandrufl {Inemet source -

wwiw, headangdshoulders.co.in)

2) Neem (Azodirachta indicaki
Scientific classification:

Kingdom : Plantse

Division : Magnoliophyiz

Class - Magnoliopsida

Order  : Sapindales

Family  : Melisceae

enus : Azadirachto

Species ¢ 4 fndica
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Neem is a natural herh from the neem tree, other names for which include Azadirachta
indica and Indian lilac. There are some potential health benefits of neam, but it is also
possible for someone 1o have a neem allergy or sensitivity, Neem is a popular ingredient in

Eig ;5 Neem

several anti-dandruff shampoo. Meem is an anti-inflammatory and anti-microbial, which
may reduce the symptoms associated with dandruff (www.medicalnewstoday com). Neem
is a very good moisturizer, Tt contains vitamin E and famy acids, which makes the skin
smooth a soft. It gives & scalp that is free from drvness and flaky skin. Neem is an expert
when it comes to treating hair dandruff and itchy scalp. It makes hair follicles strong and re-
duces hair fall a1 the same time. Neem helps to improve halr texture and keeps hair loss and
breakages away. Meem has a special power thal helps to prevents premature greying of
hnirs. Meem has antibacterial and antifungal properties that reduces the side effects of dan-
druff, dry scalp and scalp infection. roots become stromger and healthier as a result of
improved blood circulation in scalp (Internet source -www healthshots.com}.

3) Shikakai (Acacia concinnal :
Scientific classification:

Kingdom : Flanae

Division : Magnoliophyta

Class : Magnoliopsida
Order + Fabales
Family : Febaceae
Cenus : Acacia

Species : A, concinng {(Shikakail

11
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Shikakai which means *fruit of bair’ is & pan of of the traditional Indian Ayurvedic medi-
cime. It is an herb especially used for contredling hair Fall and dandnufT. Shikakai can be used
alone or in combination with restha and smls as a shampoo 10 help manage hair fall and
prevent dandrulf due to fis cleansing and antifungal properties, [t provides shine 1o the hair

a5 well a5 prevents its greving. According to Avwrveds, applying Shikakal powder along
with rose water or honey 10 wound help in faster healing due fo its Ropan [healing] property
and Sitafcold] nature. Shikakal may naturally sofien and smoothen hair by relessing essen-
tial oils and vitamins that e importani for hair growth. It may encourage hair development
and may help to meintain bair silky and bustrous, When wsed for hair, shikakai may help
with the restoration of hair's glossy textare, thickness and fength, [t is said 1o boost hair
growth and strengthens the hair strands. It contsins vitemins A, C, E end K, which helps 10
give thicker hair and increase the blood circulation to the scalp. By boasting sebum produc-
tien, it can prevent the scalp from drying out. Shikakai is useful as an anti-dandruff agent
because of its anigue ability to cleamse without irritating the scaip. 1t is especially useful for
controlling chronic dandruff dur excessive oil on the scalp, Applying Shikakal helps to re-
move excess of| from the scalp and controls dandruff when used regularly (Hanif MA, e1 al.
2010,

4)Bhringraj (Eclipta alba);

Sentific clnssification:
Kingdom  : Planias
Diivision ¢ Tracheophyia

Class ¢ Magnaliopsida

Order ¢ Msterales

Family T ATIETRCERE

Genus : Eclipta

Species + Ecliipto alba iL.) Hassk
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Bhringraj is also known as Kesharaj which means ‘Ruler of the hair’. It is rich in proteins,

vitamins and antioxidants which helps 10 protect the body agninst certain infections.
Bhringraj is effective in promoting hair growth as well as reducing the greying of hair

-

Fig 10 Bhrieere

This is due 10 the presence of various nutrients in Bhringraj that provide nourishment to the
hair scalp. According to Ayurveda, Bhringara) rejuvenates the skin and thereby helps 1o re-
duce the signs of aging such as fine line, wrinkles and patchy skin due to its anti-aging
property. Bhringaraj along with n carrier oil {coconut oil) can be used to manage skin infiec-

ton and allergies due o its antimicrobial property. (Banerjee A, Shrivastava N, Kothari A,
et al. 2005).

In Ayurveds, an Indian tradition that aims 1o balance and heal the body through nutrition,
bhringaraj is said w0 promote hair growth, strengthen hair, and prevent graying and
dandruff. Various types of dandruff usually occur due 1o excessive dry scalp, humidity in the
air and lack of hygiene and eventually leads o itching and flaking. Bhringaraj not only has a
powerful anti-microbial, anti-bacterial properties but also has a high specific gravity, which
allows it to penctrate deep inside the scalp and stiching {Internet source M_netmeds.com .

5)Reetha (Sapindus mukorossi):
Scientific classification:
Kingdom : Plantae

: Tracheophyies

+ Magnoliopsida

: Sapindales

: Sapindacese

: Sapindus

;8 mukarossi
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Reetha o Soapmt is also called as Arishink in Ayurveda and “Song nut tree” in India (11
well known for 118 traditional medicinnl uses and i commonly used as @ hair cleanser

Rectha (v oxtensively wse to make natural hair cape prociuct as (8 makes hair shiny. fealthy
andd lustrouis. 1t can be used on daily basis 1o provide notrishimend (o fhe the hair scalp and

promote hair regrowth. Reetha powder can be mixed with warm water fo form a paste which
can be used to massage the scalp 1o help manage dandruff and also remove lice from the
scalp due to its insecticidal property, The Recha can be applied to hair to help to comrol
greving of hair and also stimulate bemer hair growth.

According to Avurveds, dandmiff is & condition marked by flakes of dry skin pn the scalp
This may be due 10 an sggravated Vata and Pirta dosha. Reetha helps 1o control dandruf?
ardd promotes hair growth due to its Tridosha balancing property. The Tiksha (sherp ) nature
of Reetha also helps 10 keep ihe scalp dandruff-free. Reetha helps to reduce iching as well
a5 inflammation because of its Tridosha balancing property. Fungal infection on the scalp is
af ithe most common caises of the dandruff. Rectha for hair has antifungal properties that
ean help combat dandruff-causing fimgi, keeping the scalp healthy and dandruff free
Reetha tree comains natural saponin. which have excellent cleansing properties, making it a
popular ingredient in natural soaps and shampoo (Shah AH, Dutta K, Deka DO, 20040
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. Bsmﬂﬂ.ﬂﬂi;mushmm
The herbal shampoo b
&5 several benefits that go wel| beyond fust cleaning the hair. An all-

enCOMPAssing approach 1o hair care is offered by herbal shampoos, which harness the pow-
erof ic com i
PN Somponeats od bownical xiracts. Some of the bencfis e discits bekow

L]
Herbal shampoos are free from harsh chemicals, sulfates, and synthetic fragrances, that
make them gentle o the scalp and halr.

Herbal i
ﬂ"l'l_'llm-_ls known far their naurishing properties, helping 1o moisturize and hy-
drate the hair while mainizining its naural pH balance

Mnﬂ herbal shampoo are enriched with vitamins, antiohidants, and essential oil, pro-
mating healthier hair growth and minimizing damage.

Herbal shampoo often cagers W specific hair concerna, such as dandruff control, hair fall

reduction, and overall sealp health, offering tilored solutions for individuals with di-
verse needs

They usually have soothing and calming scents, derived from natural sources, and also
contribule (o a more pleasant wnd relaxing shower experience

Herbal shampoo is often comminied 1o natural ingredients and sustainable praclices.

Prolonged exposure 1o harsh UV rays and the sun can damage hair cuticles and scalp.
Natural ingredients used in herbal shampoo are filled with sssensials antiseptic proper-
ties that act as a shield 1o prosect hair and scalp from the harsh UV rays of the sun thus
preventing scalp from damage and hair breskags.

The cleaning action of synthetic shampoo removes ofl contents from the hair leaving
the hair dry and frizzy. Whereas, herbal shampoo aims &1 providing essentinl nutrients
to the hairs and at the same fime have a mild cleansing effect to remove the excess oil
content from the hair.
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CHAPTER II: AIM AND OBJECTIVE
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Chapter 2: Aims and Objcctives.

» Alm- Theaimofthep ‘wits b0 formulat probi tial of an-
mmﬁ_m@ﬂmﬂ} isto formulste and evaluste untimbcrobial poten

. mﬂ" Thtﬂtﬂml"fﬂr[h{ !ﬁ]_ﬂ:ll Were:

To collect the samples.

¥

b

T analyse the phytochemical 1est of herbal ingredients {squeous and ethanolic) extract.

¥ Toformulate the herhal shampoo

W

Toevalunte the herbal shampoo,

To study the antifungal activity of the herhal shampoa.
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- Theaimofthepresems
ﬁmﬁmﬂ:ﬁ tuddywasto formulate and evaluste antimicrobial potential of anti-

« Dbigctives- The objective of the study were:

# Tocollect the samples,

# Toanalyse the phylochemics) test of herbal ingredients (aqueous and ethanolic) extract.

L

To formulate the herbal shampoo,

w

To evaluate the herbal ih-l.l'npun.

To study the antifungal activity of the herbal shampoa,
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CHAPTER III: REVIEW OF LITERATURE
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Chapter & Review of Literaty

PandrufT is chronic condition characierized by scaling, iching and redness of the scalp It
occum when scalp sheds epidermal cells in large clumps, The skin of the scalp renew itself
about once a month. Lisually, scalp sheds dead cells are shed ay invisible flakes sometimes

cell umover becomes unusually rapid and dead cells are shed s visible fakes called
dandruff. (Loden & Wessman, 3000

According 10 the symptoms dandrufl is classified into two types- Dry (commen) and Chly
Dry dandruff also known as Pityriasis simplex is characierized by excessive formation of
minute scales of white greyish or ashen color, sceumulating on the scalp area. These scales
are at first Jocalized in the middle of scalp ares and then spread towards parietal, frontal and
occipital areas. Uther type of dandruff iy called oily dandruff or Pityriasis steatoides. It
arises on scalp skin with varied intensity of sebum production. Inflammation of varied in-
emsity develops on the scalp skin with the appearance of oily scales of diry vellow color
that can form lesion. The most common affected site by dandrufT is scalp, but it can occur
between eyebrows, along the side of nose, behind the ears, over the breasthone. (Nowicki.
2005)

In developing cournrses, it has been seen that increase in ressarch using the medicinal
plants in the wreatment of microbial infections. It has sisted that the plants exract which has
antidandrufl properties can be used efficiently as a substinne to chemical drags due 1o in-
sufficient number of drugs, high toxicity and prolonged treatment (Durapandivan o al.,
2011},

Shampoa is typically composed of 10-12 ingredients although products with as few as four
ingredienis are available. The products are grouped into (1) Cleansing sgents, (2) additive
that contribute 1o the stbility and comfor of the product, (3) conditioning agents. imended
to impan softness and gloss, to reduce flyaway and to enhance disentangling facility, and
(4) special care ingredients, designated to treat specific problems, such as dandrufl and
greasy hair. (Maria Fernanda Rels Gavazzoni Dias Hair Cosmetics: Jamuary, 2015}

Diardruff s 3 scalp whose charactenstics feanure i excedsive shedding of skin cells from the

scalp. It is @ common problem faced by people of all age groups. It is one of the major
eesmetic problems as it ultimately leads (o hair fll. A lipophilic basidiomycetous fungus is
a causative organism for dandruff. As dandruff is globally prevalent, it needs an effective

17
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Ing of commercial shampoos as o treat-
antain various compounds (ke alkaloids, fla-
have efficiern aniifungal activity, The effect of
tural plant products 10 evaluate their anti-fungal

vonoids, 1anni, and terpencids el whigh,
commercial antidandnyff shampoo ang na
efficacy led to the conclusion thy; the aci

uumhrmmmwmmmarmwnﬂ
mixing with each cther and evalusted it organoleptic and physiochemical characteristics.
Herbal shampoa is used o cleansing of the hair and also conditioning, smoothing of the hair
sarface, good health of hadr, hair free of dandruff, dint grease, and lice above all, its safety
benefits are expected. The advantage of the herhy) cosmetics is their non-toxic nafure, re-
duce the allergic reaction and time-tested usefilness of many ingredients. Thus, in present
wmmmmrummmmwmmmmmnu
af herbal shampoo on human mumﬁnmwn.ﬁkwld.ﬂ‘-’.mw.M 0.
Borade, Formulation and evaluation of Herbal Shampoa, 20200

The plant samples were collected from mearby areas. Agqueows and ethanodic extracts of
leaves and flower of the plants were prepared. The presence of Aavonoids, steroids, sapo-
nens and tannins are associsied with the antifungal activity of these extracts, The dandruff
colfected from the people with the visible flakes was inoculated on sieile Sabourtid dex.
Trose agar (SDA) incubated 82 32 C 10 37 C for 3 1o § days. Identified fungal species was
isclnted by the pure culture in Saboraud dextrose agar medium. The aqueous and ethanolic
Hmuuﬂmnﬂ:ﬂﬂmﬁhimmﬂﬁmwnﬂﬁﬁﬁnmwhhﬂguﬂll
diffusion Method (5. Santhi et al., January, 2022).

Shampoo s the cleansing preparation of the hair and scalp. Though there are different types
©f the skin cleanser, but the hair cleanser preparations can be grouped into only one caegory
ind are called as shampoo. They are basically water-based product containing mainly surfac-
tants, lis primary function is of clezning the hair of sccumulsted sebam, scalp debris and
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residues OF REIT GOOMing preprgyion,. The herba
and safes than the synthesis ones wij be popuilar
Ll

The selection of the aciive | .
' ity of the ingredi v for hair care shumpion {s often sl o the nhil
iy IEMs § 3 s
O preven| damage g skin an well ps 10 improve quality of the
Prolecting the skin,
# It has not made the hang rouugh ang chapped

sy nlthosigh betier in performance

th oommiimepry,

skin by waty of cleansing, tourishing ang

ferent cosmetics products like hair o, hair shampoa,
Fmdﬂruiﬂﬂlﬂﬂmhhﬁﬁmmmmmw
wmins cleansing agems. But with thiy many chemicals ane chemicals are also involved which
H}'mhﬂm“’ﬁﬁwmﬂmﬂm.nmmmw:hﬂdsmmmh
mdt-lhhmuh:sHdmymmnh-ﬁﬁmpmmumuhmuhumiﬂﬂ!-
mehﬁMmﬂudmmuﬂhﬂmmhﬂmihﬂﬂmLmh
reetha, bhringraj etc. These drups are used hﬁummnimh:.-ukimiuwm
with other natural or synthetic excipients. These formulagions of shampoo with one more
}mtnmhe:hlmctﬁhdhfdiﬁnmm:ﬂmlﬂmpH.Pmmfnmulm{ﬂukmL Skin
irritation test, Yisual stability, Viscosity, DIRT dispersion, Estimation af conditioning per-
farmance, Microbial control assement, Microbial limiss test eic. The min object of this 1o
pmmmdylsmmmdwﬂmhﬂbd!hmmmmm:phﬁimhm

Function that emphasizes on safety, efficacy and quality of the product (S V. Sirsar et al.,
April 2022).

hair gel, hair serum, hair cream ete.
wdely used by many people & it con-
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CHAPTER1V:

MATERIALS AND METHODS
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pungi I-Sample-A  Fungi 2- Sample-p
Plantmaterials:

f-Amla powder

-Neempowider

J-Shikakai poveder

4-Recthapowder

S-Bhringraj powder

f-Almond powder

T-Flexseedpowder

® Bequirements:

Media:

Saubouraud’s Dextrose Agar, Powio Dextrose Agar.
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wares used i
ghass ar the experiments wee Property wished, dried and sterilize in

disinrﬁ;ﬂﬂ with ethanol 1a reduge contaminations

L, Lsolation of the micro-greapjsmy:

The collected sample was sireaked on the Sabouraud's dexirose ngar plstes, The plates were
incubated a1 25°C for 5-Tdays ar room temperature for fungal growth,

The isolated fungi were then siudied by staining them with the lactophenol cotton blue A
drop of lactophenal cotion blue stain was plsted on o clean dry shde. Using a neadle the
fungal culture was ieased carefully. Cover ship was placed and observation were made un-

der microscope.

4. looculwm prepuration:

The inaculum of fungi | and fungi 2 was prepared by inoculating in Sl of Sabouraud's
beoth and incubated at 25°C.

& Collection of planis;

Fresh leaves/fruit of Amin, Shikaksi, Weem, Bhringarsj, Reetha and Hibiscus were collect-
od The leaves/truit of different plants were washed to remave debris and dirt remains and
&low to dry at room temperature, The dried sample were separately blended into fine P~
der.
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b
sgm powder leaves were added i §; I
m

ethanulye
placed in rotany shaker Machine fiyp Y aqueous yolytion Thin sk e

Jdh
After 24has, the mixture j5 filter with w hag

man filter paper o

the plat extrct and wsexd for

L Phviochemical Analysis Tesi:
Prtochemical have a grest antioxidan potential land their beneficial effects on human
heaith, and they give greater health benefits 10 the consumers

P'ln'lﬂllﬂwum!ll.l'tﬂﬂhlﬂ-ﬂh of plants origin. Phiytochemicals | from Gireek phyto, meaning
“plant”) are chemicals produced by plants through primary of secondary metabodizes
They generally have biological BELIVity in the plant host & play a role in plant growth or de-
femse against competitors, pathogens or predators (Moniks Thakur et.al, 20201,

- Testfor Tanin:

Tannins, the second most abundart polyphenol, mainly furction s defense compounds that
profect plants against abiotic siresses, such as drought, heat, and high UV radiation (Vidva
Sussela, 2019,

2mi of extracts was dissolved in Smi of distilled water. To this few drop of natural 5% ferric

chloride solution was added. A dark green to blue green or blue-black color indicated the
Presence of tannin,
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SaP'i‘"i'" i5H I-I.rgl.'.fllm:l'_'u' ﬂ-f"ll‘.l'l.li:lln'all}' relsted compoynds conlaining a steroid or frit-
aghveonel sapogenin] linked to one or more oligosaccharides moieties (V. & Mohan et al.,
10161

1mi extract was dissolved wimdlsﬁlhdwu;r Up to | 0imd & thly is shaken for 1S mins 44
graduated cylinder. The formation of 2om thick fuam midicated the presence of sapoain

3T est for Flavonoid:

Flavonoids are |'ﬂhh F"ﬂﬂmﬂimidl-'-!-uu preventing dietary supplemers. Flavonoids

also possess antiviral, antibacterial and astifimgal effects {Pon Velayuthan Anandh Babu et
al., 2009).

2ml extract wias treated with few drops of sodjum hydroxide & the intense yellow calor so-
hution becames colarless on addition of dilute acid proved the presence of the flavanaids.

_4Test for Glvcosides:
Glycosades are secondary metabofites that comprise of 8 sugar poeticn that i linked 10 non-
sugar moiety (typically s moncsaccharide) (Onaolapo A. ¥ et 8l 2019),

2mi of extract was added 10 2ml of sulphuric acid. Then reddish-brown cotor was formed
indicated the presence of steridsl pant of glycosides,

&Testfor Phenol,
Pheral is a bio-active compound derived from plants and foods {Kevin Robards et al,, 2003)
imi of extract was added in 2ml of distilled water then added few drops of 10% ferrie Chio-
ride, formation of blue green indicstes the presence of phenols.
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g Lest fordterends,

plant steroids, the brussinogiens | (B
lgical activites. They are esseia oy pla

- i
ghiptic and baotic stresses, BIOWHR, Peprnducaig

Table no 1: Formulatign of herbal vham i

Ingredients B R e
e e L
|2 Neem powder T

_J-.Ehit:b,ul powder —— g J

4-Bhingra) powder 1

5 Reetha powder B -

f Almond powder -

"7 Flax seed powder
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¢ Preparation method of herbal shampoo:
®  Weigh all the ingredients according 1o the formula

# Decoction of Hibiscus, Neem, Amla, Ritha Shikakai, and Bhringraj was prepared in
one part of water.
® Fileer it, by using mushin clot, Collect filiraie,

® Decoction of Shikakal, and Ritha was prepared in another part of water,
&  Filter it by using muslin cloth, Collect filirate,

® Boil the all filtrae in the same water on medium flame and then add the flex seed pawder
and also add almond powder as preservative init.

# Developed shampoo was stored in a suitable comtainer and used for further evaluations
(B. M. Mithal and R. N. Saha, 2003).

~ o

y md

L
“’
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# Determination of pH

| The pH ol shampoo solution in distilfed WRIET was determimed a1

Foom
s temperature by us-

® Dirt dispersion

Two drops of shampoo were added in iarpe tes! tube contaln 10 m| of distilled water. One

drop of ink was added in the test tube, was stopped and shake for ten times, The amoust of
inik I the foam was estimated a none, light, moderate or heavy,

® Skin sensitization test

This eest Is performed on skin of human volunieers and checks whether it irritation on skin
ar aol.

® Stability test

Sushility and scceptability of organoleptic properties (odor and color) of farmulstions during
the starage periods of 2 months indicated that they xre chemically and physically stable,
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[ ] Fﬂ.lllj'“ .hu"? and Fﬂ..m..l “_.hi“n

ylinder shake Methind was usey oy Setemining foaming yhy
o 50 mi of water and coverad the TR with e 8. The dml shampon
Mnhﬂ'“"’-’ the {nam foermed '-"]' o ! ' shaken far |0 times. Afler | mi.

W il

o Nature of hnir after wagh ey

it after wanh
sagrure 0f ha can be done by collecting the respuriaes, uf vl
Ol Wikl eery
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y Too test the antifungal activity of the herbal sh
hLE 0

concentration of 100mg/mi, dsssobved i disiilled water

» Prepaned the potato dextrose ngar plajes.

» Fumgi | and fungi 2 were grown on the

shants af the sabourad” .
cubated at 37°C for 24hours, 5 dextrose agar and in

w Colonies of fungi| and fungi 2 from this shany were inoculated in sabouraud s dextrose
broth in different test tubes and incubared for 24 hours.

» nmiuﬂlswimﬂudhn:tﬂofﬁmsmmmhd aseptically with & sterile cork
borer o 8 Op, and o volume {100l ) of the herbal shampoo ar desired concentration in
mtroduced into the well. Then, Potalo dextrose agar phates are incubated for 24hours as
I7°C. The antimicrobisl agents diffise in the agar medivm and inhibits the growth of
the Fungi tested.

* After incubation period the dismeter of inhibinion zone were measured and recorded in
millimeters by using transparemt scale and  then  evalusted {Fimn, K.
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Chapter 5: Result

isolation and identification

of fungi | apd fungi 2 from collected samples:

Preparation of inoculum of fungi | and fungi 2;
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. mm%m
The present study was 1 form
ulate (he herhal shampag

esting the phytochemical present in the pggyry ¥ wsing natural ingredients and
against infectious pathogen, et and studied antimicrobial property

hytochemical analysi
The P F.m oy ok ¥8is showed thay the natural plant extracts cona
metabolites. 5 below Oniain some secondory
. . show the Presence and ghe
constituents in natural extracy. In thie analysis we ence  of photochemical
L&}

sieroids, glycoside etc. Secondary metaboljre uin the presence of saponin, flavanoid,
H 5 @ne i foed
their therapeutic activity, Present in plants which is responsible for

I-Amla

__:‘ih [iT'H I-E}'imhmlhl analysis of Amls
est Aq ha
— A llfnu: Ethn:-nht:
Saponin + *
Phenol + +
Tanin * = s 1
Glycoside ¥ 2 ]
Steroid + hs

Fig: 16 . Agquecus extract of amla Fig: 17- Ethanolic extract of amia
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Table no: 3

Phyvinchemjeal analyai ol Negm
Tesi

Aqueiis . Fihunolic
Rapiviin T {
Lilveoide
i Phenal . | *
Flavonoid | -
Tanin ' . :
Steroid o . z

e W

o - -

Fig: 18 Aquenus extrmct of meem Fig: 19 Ethanolie eutract of peem

3 Shikakai

Table no; 4- Phyviochemicsl amaivais of Shikakai

I “Test : Adqueous | Ethanolic

Flavomnsid + *

*
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wgqueons exirmct of shikaksi

g 20 Fig: 21 Eihanolic eviract of shikskai

& Bhonerai

Table no: & Phytochemical analysis of Bhringraj

Test "‘-ﬁmﬁ EEIH“E‘
Saponin +
Glycoside = I
Phenol : " '
Flavonoid " R '
Tanin * +
" Sieroid ' " ' .

1 TERTEI o —

S T
. R -

- —
 —
W —

T N doilV .

Fig: 13- Ethanobic exirect of bhringra)

Fig; 32-Aqueous extract of bhringra
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Table no: 6 Phytochemical analysis of Reetha

Test Aqueous

Saponin +
Glyeoside
Phenol

Flavamoid

I Tanin

[ Steroid

Fu.:l-l—uunuu extruct of reetha
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» Stability study: Stability and acceptab
indicated that they are chemically

Septability of f
room temperature it was found that Mmlﬂé?l
and has pH near (o acidic,

mmulated sham
ly stable. After storing the

Table no 8: Stabilicy rest of sham poo.

poo during the storage pe- riad
shampoo for 30 days at
and ithas pleasant odour

5.24 near 1o the skin pH.

I 1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships

5rno T
;:ﬂnt Colour Odeur pH I
I L 25:!:30"‘: Bm“ Fl g

* Messurement of pH: pH of the formulated shampoo was found 10 be acid balanced i.e.
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» Fosming ability: The final formulation produced stable foams there was bet change in foam

yolume,

B o e o

-

Fig:28- Foam test

» Dirt dispersion: The dirnt dispersion results indicates that no din would stays in the foam , the
prepared formulations are satisfactory

Fig no. 2%-Dirt dispersion test
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ol activity:
, Antifungt 8E

ol diffiusion was carried out using diffiren;

COncentmt
TN of herbq) shampoo, The sone of

= &) |irIJ T
e gl activity of herhal shampoo  against

! causing organism shown as:

Table no 9; Antifunga activity of sham poo

" Concentration of shampoo Imﬂlmmminﬂ-ﬂurﬁ b
nem

e — —

‘ f:lii'l

k|
25
I

e —

TO%
T BO%

Fungi-d
Table no 10: Antifungal activity of shampoo

 Concentration of shampoo Zone of Inhibition in dismeter (incm)

0% 1
0% 1 o |
B0%

- _
* |

Fig:31 Zone of inhibition ofsample &

34
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, Discussion

e nerhal drugs have been Ineluded iy aclifipsg

: mhedj
 Iong time. Not all herbal Preparations haye been g . e remmedien fir

et 00 the antifungal activity of Pl xengy "'f“'ﬁ'ﬂull]r tested, Map,

i

.prvﬂl diffuston method and zope of inhibitign

a8 60%, 70%, and @0,
For sample 1, & plate loaded with 20l of diluted shampoo shawed zne of inhibition
I ar

mmfmmdmbﬂ]m,:ﬂﬂﬁahnwnir}u zone of inhibition was found 10 be 2dem
m-mm“dﬂ:mnfhhibﬁimwﬁmﬁmh:ﬁmmmpkl.m
haded with 20uL of diluted shampoa showed the z00e of imhibition 21 60% was found =
I!I[l:m.lmmwﬂﬂmﬂhﬁjhiﬂmwnfmmﬂmheumMuﬂhmm
B mone of inhibition wuﬁhmdmbﬂdmmrhuh]plmmu.nrhmh.mu.n.
B'mundl?lrring:ﬂ showed best resalts for flavonaids, tasnin and pherals. The herbal =x-
=t of Reetha and Shikakai shawed best results for saposin. The herbal exract of Reetha,
“eem and Amla showed best results for glycosides and steroids (Bulmer AS, Bulmer G5
' wifungal action of dandruff shampoos Mycopaihologia 2000 147:63-651
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=l

Conclusion

40 g\“ 1
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Conclusion

i natural herbs
Thate Ace MA that can control and eliminates mild dandruff. These herbel
remedies are considered safe and have ofien been found quite

dies for dandruff. § effective. When using herbal
Tﬂ'ﬂl 125 or 1 L

15 Vital 10 be aware of how they will react with other medications,
natural supplements, and medicinal herhs, Results of the present study reveal the anti-

dandruff activity of different herbal exiracts, shampoos against fungi sp.. the dandruff caws-
ing oFganism.

The formulated shampoo was not only safer than the chemical conditioning agents, but also
greatly reduce the hair loss during combining as well as strengthens the hair growth, ThepH
of the shampoo was adjusted 10 5, to retain the acidic mantal of scalp. In the present scenario,
it seems improbable that herbal shampoa, although better in performance and saf- er than the
synthetic ones. The future research of the work could be to purify and isolate the compound
which is responsible for the inhibition of the dandruff causing organism and de- velop it into a

potential herbal product like herbal shampoo. This study will have implication in the field of
cosmetics since it will be cost effective and there will be no adverse effecis.

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships
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ABSTRACT
Fake news publishing on social media and various news outlets presents
a pressing concern due 1o its potential 1o inflict harm on society and the nation.
Spreading false information, including fabricating povernment expenditures,
can lead o a myrind of societnl issucs. The risc of foke news and froudulent

schemes caincided with the emergence of the internel, with the intention ol
deceiving individuals, gamering lollowers, and exacerbating psychological

tensions. The dissemination of news across aumerous media platforms without
sulTicient fact-checking has worsened the problem of fake news. rendering it an
omnipresent issuc. We propose an innovative approach 10 detect fake news by
harnessing the capabilities of the Scikit Leamn library for dawa processing and
Natural Language Processing (NLP). Utilizing TF-1DF vectorization for feature
extraction allows for the identification of significant patierns in textual data and
the conversion of text into numerical representations. In our research paper. we
conduct experiments on various Fake MNews Detection Algorithms. including
machine learning models such as Logistic Regression, Support Vector Machine.

Decision Tree. and Random Foresl. aiming to provide insights into the derection

of Take news.
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Fake News Detection Using Python

1. INTRODUCTION:

What is fake news?

The world is getting better and more advanced at the same time. Living in
the digital age has many good things, but it also has some problems. One of
these problems is fake news. Fake news is information that is not true, and it's
easy to spread. People use it to harm someone's reputation, like a person or a
business. Sometimes, even political parties or other groups are targeted with
false information [1].

Nowadays, many people spend a lot of time on social media like
Facebook, Twitter, or Instagram. Instead of getting news from traditional
sources like TV or newspapers, they prefer to find and read news on social
media. So, even though social media is popular for getting news, the news might
not be as accurate or reliable as what you find from traditional news
organizations [2].

The words "rumour" and "fake news" are connected, but they have some
differences.

Fake news is news that is made up on purpose to trick or deceive people.
Someone creates fake news to spread false information on purpose.

Rumours, on the other hand, are bits of information that may or may not
be true, but they are not intentionally made up to fool anyone. Rumours are like
uncertain or questionable stories that people share without knowing for sure if
they're accurate. In simple terms, fake news is deliberately false, while rumours
are uncertain stories that may or may not be true, but they're not made up to
deceive anyone on purpose [3].

Why fake news Detection is needed?

Fake news can be really bad for public health. For example, if people get
wrong information about vaccines, they might not want to get vaccinated, and
that can lead to more diseases spreading. Also, if someone believes fake
information about how to treat a disease, they might use remedies that don't

work or even harm them.

M.Sc. Semester-IV (Computer Science) 1
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Fake News Detection Using Python

People have been trying to stop fake news by fact-checking, which means
checking if the news is true by looking at reliable sources. They also encourage
media literacy and critical thinking skills, so people can judge news stories
better. But these methods have some problems because there's so much
information coming out all the time.

Now, scientists are using a smart technology called machine learning to
help. Machine learning allows computers to learn from information and make
decisions by themselves. They teach the computer with examples of fake and
real news so that it can automatically tell if a new news article is likely fake or
real [4].

How fake news detection works?
We’ll understand how fake news detection works with a figure shown

below.

Figure 1: Architecture of Fake News Detection.

Our first step will be understanding the problem which means, it involves
looking at the situation, understanding the important parts of the problem, and
knowing what you want to achieve by solving it. It's about breaking down the
problem into smaller pieces, knowing what information is important, and

considering how everything is connected.

M.Sc. Semester-IV (Computer Science) 2
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Fake News Detection Using Python

Once you understand the problem well, you can come up with better

solutions to fix it. So, problem understanding is basically getting a clear picture
of what you're dealing with before trying to solve it.
Second step will be dataset selecting which means, we have to select the data
according to our need in our case we’re finding the fake news so we’ll pick a
dataset which have all the information related to news, articles so that it can easy
to find which news belong to which class.

Next step will be pre-process the dataset which means, the dataset which
our model will filter it out so that no null values or irrelevant data exist in the
database.

After that feature selection will be performed using TF-IDF vectorization,

we’ll understand it by shown below:

Feature Selection (TF-IDF): Word vectorizing is like turning words into
numbers so that computers can understand them. Imagine you have a detective
trying to spot important words in news articles to figure out if they're spreading
fake news.

Term Frequency (TF): Think of TF as a word counter. It's like a detective
counting how many times specific words show up in a news article. If a word is
used a lot in the article, TF thinks, "This word is getting a ton of attention in this
story".

Inverse Document Frequency (IDF): Now, IDF is like checking how special or
unique a word is. It looks at all the news articles around and sees if the word is
common or rare. If the word is rare in most articles, IDF points and says, "Hey,
this uncommon word is making this particular article stand out from the others”
[5].

Train-Test Split: The subsequent step involves splitting the dataset into two
distinct parts: the training set and the testing set. This division is crucial as it
allows us to allocate data for training the model and for assessing its performance.
The training data is utilized to teach the model to recognize patterns and
relationships within the dataset. On the other hand, the testing dataset serves to

evaluate the model's effectiveness and assess its ability to make accurate
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predictions on unseen data. This process of training and testing is fundamental in

machine learning and is commonly referred to as the learning process.

l Training

Dataset \_
E [ Testing

Figure 2: Dataset Splitting.

1.1. Fake News Detection Algorithms:

Logistic Regression: Logistic regression is a tool in machine learning that helps
us classify things. It's like a smart detective for categories. Logistic regression
is specifically for figuring out groups or classes. For example, it can predict if
article is True or Fake based on past information. It looks at previous data, learns
from it, and then makes educated guesses about new data, putting it into
different categories. So, logistic regression is all about classifying things based
on what it has seen before.

Support Vector Machine (SVM): A Support Vector Machine (SVM) is a smart
tool in machine learning that works for both classifying things and predicting
values. SVM is used to decide if an article is true or false. It does this by looking
at different features in the data, like the number of words or the date it was
published, and then plots these features in a space. It draws a line (hyper-plane)
to separate the articles into two categories. This line helps the machine make
decisions about whether an article is true or false. SVM is good with messy data,
can handle lots of features, and gives accurate results. It's like a detective that's

really good at sorting things out based on the details it sees [6].
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Decision Tree: The decision tree algorithm as a guide that helps us make
decisions about different things. It structures information like a tree, starting
with important decisions at the top, branching out based on features, and
reaching final outcomes at the leaves. It's like following a path where each
decision point leads to more specific rules, eventually guiding us to a
conclusion.
Random Forest: The Random Forest algorithm is a popular choice in Machine
Learning because it's user-friendly and delivers excellent results. It works by
constructing multiple decision trees, each using a subset of features. To ensure
diversity among the trees, different sets of features are chosen for each. The
algorithm combines the predictions from these numerous trees to produce a
more robust and accurate outcome than a single decision tree would provide. To
enhance accuracy, Random Forest employs techniques like bootstrapping and
feature randomness, generating uncorrelated decision trees. The algorithm
follows a tree-shaped pattern, making decisions at various nodes to collectively
yield a more reliable and precise result [7].

After all these processes we’ll get our result, that the input which we
give to our model that news belongs to fake or real news. If we get accurate
result according to the input which means that our model is successfully trained

but if we don’t get accurate result which means, we have to retrain our model.
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2. OBJECTIVES:

To Study the Fake News Detection Techniques.

To study various Machine Learning algorithms.

To compare the performance of various algorithms to determine the most
effective and efficient approach for accurately identifying and classifying
fake news.

To design a framework for the Fake News Detection System.

To propose a robust application to maintain the integrity of information by

effectively identifying and reducing the dissemination of fake news.
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3. LITERATURE SURVEY:

In their study titled "Fake News Detection Using Machine Learning",
researchers Pshko Rasul and Mohammed Amin [1], employ machine learning
algorithms to categorize news articles and analyze linguistic patterns. They start
by classifying news by topic and identifying the most common words in fake
and real news. Machine learning models like Decision Trees and Support Vector
Machines demonstrate promising accuracy in identifying fake news. Adeyiga et
al. (2021) explore the effectiveness of machine learning classification models in
identifying fake news. They highlight the growing importance of addressing
fake news amidst the expansion of social media platforms. Utilizing logistic
regression, their research achieves impressive accuracy rates of 98.65% on
training data and 97.90% on test data. The model demonstrates a precision of
96.59%, recall of 99.32%, and F1 score of 97.94%, surpassing other models in
performance metrics.

In their exploration of "Fake News Detection Using Machine Learning
and NLP Techniques," Uma Sharma, Sidarth Saran, and Shankar M. Patil [2],
utilize algorithms like Naive Bayes, Logistic Regression, and Random Forest,
alongside features like Count Vectors and TF-IDF vectors. They employ K-fold
cross-validation for robust model evaluation and find Logistic Regression to be
the most accurate, achieving 80% accuracy after grid search optimization.
Despite promising results, challenges persist, including the dynamic nature of
fake news dissemination. Future research aims to refine algorithms and address
ethical concerns for more reliable fake news detection systems.

The paper by M. F. Mridha, Ashfia Jannat Keya, Md. Abdul Hamid,
Muhammad Mostafa Monowar and Md. Saifur Rahman [3], proposed research
"A Comprehensive Review on Fake News Detection with Deep Learning",
project aims to develop a fake news detection model utilizing Text Vectorization
and machine learning techniques. This literature survey delves into existing
studies on fake news detection, exploring the effectiveness of different feature
extraction techniques and classifiers. Research suggests that Term Frequency

Inverted Document Frequency (TF-IDF) is a robust feature extraction method,
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while the Passive-Aggressive Classifier demonstrates promising performance in
classification tasks. Experimental evaluations consistently highlight the
effectiveness of these techniques, with accuracy rates surpassing 97%. This
survey contributes to understanding the landscape of fake news detection and
underscores the potential of Text Vectorization and machine learning in
combating misinformation.

In their literature survey titled "Fake News Detection Using a Logistic
Regression Model and Natural Language Processing Techniques," researchers
Johnson Adeleke Adeyiga, Philip Gbounmi Toriola, Temitope Elizabeth Abioye
(Ogunbiyi), Adebisi Esther Oluwatosin, and Oluwasefunmi Tale Arogundade
[4], explore the growing threat of fake news in social media. They delve into
recent advancements in language processing and deep learning methods for
spotting fake news, assessing their strengths and weaknesses through past
studies and experiments. Their findings highlight the effectiveness of logistic
regression, achieving high accuracy rates of 98.65% on training data and
97.90% on test data. Despite some misclassifications, logistic regression
emerges as a powerful tool for fake news detection, providing valuable insights
for future research and system development.

The paper by Fopa Yuffon Amadou Olabi, Mikayilou Namba, and
Mohamadou Moctar [5], discusses "Fake News Detection: A Machine Learning
Approach using Automated-Text Analysis Technique," highlighting the
proliferation of fake news on social media post-2016 US elections. Given that
62% of US adults rely on social media for news, detecting fake news is crucial.
Initially achieving 97% accuracy, automated tools show promise, especially
when employing multiple classifiers like Support Vector Machines and Logistic
Regression. Incorporating fact and stance detectors further enhances
classification. Despite limited datasets, the study underscores the effectiveness
of the model, emphasizing the potential of automated systems in combating fake

news.
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Research on “Analyzing fake news using machine learning algorithms”
has garnered significant attention in recent years. Pawar A Ba, Jawale M Aa,
and Kyatanavar D Na [6], provide an overview, focusing on feature selection
and model calibration. Wang et al. (2019) highlight the effectiveness of
Stochastic Gradient Descent with TF-IDF features, while Chen et al. (2021)
explore PCFG models for identifying syntactic patterns indicative of fake news,
emphasizing feature engineering. Additionally, Gupta et al. (2022) conducts a
comparative study addressing challenges such as dataset imbalance and
algorithmic robustness. These studies collectively emphasize the importance of
diverse features, robust algorithms, and model interpretability in effectively
combating misinformation.

Research in “Fake News Detection Using Machine Learning
Algorithms”. Researchers Ajit Patil, Rajeshri Kalwale's, Harshita Kaushik's and
Pranita Thorawase's [ 7], employs computerized models and methodologies such
as web scraping, PCA algorithm, back propagation, and SHAP values. Li et al.
(2019) surveyed machine learning techniques, emphasizing web scraping for
real-time data collection and PCA for handling large datasets. Kumar et al.
(2020) highlighted challenges and opportunities, stressing back propagation for
feature selection and SHAP values for interpreting feature importance. Zhang et
al. (2021) proposed an enhanced framework integrating deep learning and
semantic analysis. Gupta et al. (2022) conducted a comparative study of
machine learning algorithms, emphasizing diverse datasets and algorithmic
performance evaluation. These studies emphasize real-time data, robust
algorithms, and effective feature selection in combatting misinformation.

Researchers Anjali Jain, Harsh Khatter, Amit Kumar Gupta [8], compare
four established models with a proposed one “A Smart System for Fake News
Detection Using Machine Learning”. Focusing on accuracy in the top 200
results. They use Python programming in R Studio and various machine learning
algorithms for implementation. Smith et al. (2018) analyze machine learning
models, while Johnson et al. (2020) explores ensemble learning. Brown et al.

(2021) investigates methods using Python and R, and White et al. (2022) review
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machine learning approaches. These studies advance fake news detection
methods and implementation strategies.

The researchers Vasu Agarwal, Parveen Sultana and Srijan malhotra,
Amitrajit Sarkar [9], proposed “Analysis of Classifiers for Fake News
Detection”. Success in addressing fake news remains elusive, despite efforts.
Models improve daily with vast social media data, aided by deep neural
networks. Challenges persist due to erratic data, but improvements like POS
tagging and topic modeling enhance classification. These efforts highlight
ongoing attempts to combat fake news using Al-driven solutions.

In “Fake News Detection Using Machine Learning Approaches”.
Researchers Zubee Khanam, B N Alwasel's, H Sirafiand M Rashid [10] research
relies on the Naive Bayes algorithm with prediction precisions around 70-76%,
using qualitative analysis like sentiment and word frequency. Our proposed
method adds quantitative analysis through POS textual analysis and additional
features such as total words, unique words, and parts of speech. We believe this
approach, enhanced with Random Forest, will improve precision. This aligns
with recent studies exploring feature impact on detection performance,
emphasizing the importance of quantitative techniques for accuracy.

Research study on “An Empirical Comparison of Fake News Detection
using different Machine Learning Algorithms”. Researchers Abdulaziz Albahr
and Marwan Albahar [11], comparing machine learning algorithms for fake
news detection consistently highlight Naive Bayes as a top performer due to its
effective handling of text data. Almeida and Silva (2016) found Naive Bayes
outperformed Random Forest, Neural Network, and Decision Trees. Gupta et
al. (2018) emphasized its accuracy and quick training time. Chen et al. (2020)
mentioned its superiority in processing textual information in multimodal deep
learning. Similarly, Zhang et al. (2016) and Yang et al. (2021) underscored
Naive Bayes' effectiveness in computing conditional probabilities for accurate
classification. These studies collectively emphasize Naive Bayes' strength in

detecting fake news, particularly in processing textual data efficiently.
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Research on “Fake News Detector Using Machine Learning Algorithms”.
Researchers Dr Diaa Salama, Abd Elminaam's, Yomna Mahmoud Ibrahim
Hassan, Mariam Khaled [12], researched global crises like the COVID-19
pandemic, detecting fake news is crucial. The authors present a web-based
system that uses machine learning to combat misinformation. They experiment
with various algorithms like SVM, decision trees, and neural networks to
categorize datasets and enhance accuracy. Future plans include integrating pre-
trained models and exploring capsule networks for better performance. Their
work contributes to the ongoing effort to combat misinformation online.

The researcher Jagrati Sahu [13], researched “fake news detection on
Twitter using machine learning techniques”. Starting with basic supervised
models and advancing to deep learning for improved accuracy. Authors suggest
that employing more intricate models could enhance precision further. They
emphasize the need to tap into the dataset's full potential and propose integrating
domain-specific features for richer analysis in future research. Despite their
simplicity, basic algorithms effectively combat fake news, with Support Vector
Machines (SVM) outperforming Naive Bayes and Logistic Regression. The
study offers a practical model for users to assess credibility on social media,
with SVM proving most effective in fake news detection.

The paper by Muneer V.K, Dr. Mohamed Basheer K Pand Rizwana
Kallooravi Thandil [14], presents a “Fake News Detection and Prediction Using
Machine Learning Algorithms”. It highlights the system, implemented in
Python, utilizes libraries like requests, regular expression, Beautiful Soup,
NumPy, and Flask. It scrapes web data using the requests module, extracts
information using regular expressions, and fetches live news updates with
Beautiful Soup. NumPy helps with array operations, and Flask builds the web
application. The system achieves impressive accuracies: 90.6% for fake news
detection, 91.1% for genuine news, and 90.9% for mixed news. These results
showcase the system's ability to accurately distinguish between fake and real

news, providing valuable insights into news detection accuracy.
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The research successfully developed a model, “Not Everything You Read
Is True! Fake News Detection using Machine Learning Algorithms”.
Researchers Vanya Tiwari, Ruth G. Lennon and Thomas Dowling [15],
highlights the critical role of both the extraction method and algorithm selection
in prediction accuracy. Logistic regression emerged with the highest accuracy
in this study. The research addresses the pressing issue of fake news
proliferation and underscores the need for advanced technologies to protect the
public from misinformation. Fake news detectors offer valuable applications,
especially on social media platforms and online news websites, where they help
users discern between authentic and misleading content in real-time. These
detectors serve as vital tools in detecting fraudulent content and maintaining the
integrity of online discourse.

Research on “Fake News Detection Using Machine Learning Technique”.
Researchers Dr. Dammavalam Srinivasa Rao, N. Rajasekhar's, D. Sowmya and
D. Archana's [16], researched on Recent advancements in natural language
processing have introduced models like Word2Vec and GloVe, which generate
context-independent word embeddings, limiting their ability to capture multiple
meanings in different contexts. However, BERT, a more advanced model,
addresses this limitation by considering the context of words, allowing for
diverse vector representations. BERT's contextual sensitivity significantly
enhances accuracy, with reported rates of up to 99% in certain tasks. Its
adaptability to context makes it particularly suitable for static web applications
and other language understanding tasks. In summary, while traditional models
have been valuable, BERT represents a substantial leap forward in natural
language processing, offering improved accuracy and performance through
contextual understanding.

The paper on “Fake News Detection Using Machine Learning”.
Researchers Nihel Fatima Baarir, Abdelhamid Djeffal [17], introduces a method
using Support Vector Machine (SVM) to detect fake news by identifying
optimal features and techniques. Beginning with an examination of fake news
and its detection methods, the study preprocesses news data using various

techniques like cleaning, stemming, and N-gram encoding. Results indicate that
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key features for detection include text, author, source, date, and sentiment. SVM
achieves a notable 100% recognition rate, surpassing other algorithms, and N-
gram encoding proves superior to bag of words. The study recommends further
exploration with larger datasets and online learning for continuous updates. In
summary, the paper sheds light on effective fake news detection strategies,
emphasizing feature selection and algorithmic choice to combat misinformation
effectively.

The paper on “Fake News Detection”. Reserachers Akshay Jain and
Amey Kasbe [18], study investigates the efficacy of Naive Bayes for fake news
detection, revealing that AUC scores increase with larger data volumes,
particularly evident in Title and Text categories. Notably, Title, comprising
concise versions of news articles, and Text, containing detailed descriptions,
impact AUC scores differently. Comparing methodologies, the introduction of
n-grams in the second model significantly improves AUC scores due to the
increased number of vectors, enhancing judgment capacity. These findings
underscore the importance of data quantity and feature engineering, such as n-
grams, in refining fake news detection algorithms. The research provides
valuable insights into factors influencing detection efficacy and sets a
foundation for future advancements in the field.

The paper “Fake News Detection Using Machine Learning approaches: A
systematic Review”. The reserchers Syed Ishfaq Manzoor, Dr Jimmy Singla and
Nikita [19], Recent studies methods span domains such as audio processing,
natural language understanding, and computer vision. By leveraging deep
learning, researchers aim to enhance news categorization accuracy. This trend
underscores deep learning's potential in addressing dynamic fake news features.
It signals ongoing efforts to refine detection methodologies for evolving social
media landscapes.

In this study of “Fake News Detection using Machine Learning”.
Researchers Jasmine Shaikh and Rupali Patil [20], observed that the majority of
fake news circulates on Twitter, emphasizing the platform's significant role in
its dissemination. To tackle this issue, a new discovery model utilizing feature

extraction techniques and three different Al methods is introduced. Notably, the
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model achieves its highest accuracy using the SVM classifier, reaching a
precision score of 95.05%. These findings underscore the importance of
leveraging advanced Al techniques to combat fake news effectively, especially
within the dynamic landscape of social media platforms like Twitter. The study
provides valuable insights into improved detection methods, offering potential
strategies for curbing the spread of counterfeit news online.

In this paper of “A Smart System for Fake News Detection Using
Machine Learning”. The researchers Anjali Jain, Avinash Shakya's, Harsh
Khatter and Amit Kumar Gupta [21], assessment of news accuracy on the
internet is crucial, prompting discussions on detecting fake news components.
While many fake news instances originate from social media, not all do. This
paper explores the effectiveness of Naive Bayes classifier, SVM, and NLP in
identifying fake news, with potential for future improvements through hybrid
approaches. The system evaluates news authenticity based on applied models
and offers suggested articles on the topic, enhancing user experience. Future
enhancements aim to boost prototype efficiency, accuracy, and user interface.
These endeavors reflect ongoing efforts to refine fake news detection methods
and provide users with reliable information in the ever-evolving digital
landscape.

In this paper of “Fake News Detection Using Machine Learning
Approaches”. Researchers Z Khanam, B N Alwasel, H Sirafi and M Rashid [22],
explores diverse methodologies for detecting fake news, emphasizing
characterization and disclosure stages. Notable findings include text analysis
approaches using Naive Bayes, combined ML algorithms, and Twitter-specific
strategies with accuracy ranging from 70% to 99.90%. N-gram analysis,
decision tree algorithms, and quantitative features like total words, sentence
length, and linguistic categories are also employed. Common trends reveal a
reliance on Naive Bayes and prediction precision between 70-76%. The
proposed approach suggests augmenting existing methods with POS textual
analysis and additional features for improved precision, highlighting a potential

avenue for advancement in fake news detection.
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In this paper “Raising a Model for Fake News Detection Using Machine
Learning in Python” Classifying news with a certainty exceeding 95% poses a
challenge due to the multitude of characteristics involved. The researchers
Gerardo Ernesto Rolong Agudelo, Octavio Jose Salcedo Parra and Julio Baron
Velandia [23], explores diverse strategies to address this complexity. Some
studies emphasize the importance of incorporating a wide range of features,
including linguistic and contextual information. Others delve into advanced
machine learning techniques such as ensemble methods and deep learning.
Semantic analysis, cross-disciplinary insights, and real-time adaptability are
also explored to enhance accuracy. Additionally, researchers highlight the
significance of robust evaluation metrics and certainty measures for reliable
classification outcomes. In summary, the literature suggests a multifaceted
approach combining diverse strategies to comprehensively understand and
classify news with high certainty.

In this paper “Machine Learning based Fake News Detection using
linguistic features and word vector features”. The researchers Mayank Kumar
Jain, Dinesh Gopalani, Yogesh Kumar Meena and Rajesh Kumar [24], proposed
methodology prioritizes text-based analysis for fake news detection, yielding
superior results in accuracy, precision, recall, and F-1 score. Leveraging a
stylometric feature set of 70, including unique additions, outperforms existing
models. Future work suggests amalgamating stylometric and word vector
features for enhanced outcomes. Incorporating images using pre-trained models
and broadening datasets with metadata and diverse domains is recommended.
The potential shift towards deep learning models is proposed. Notably, Naive
Bayes, Random Forest, and Logistic Regression excel with word vectors and
reduction methods. The current focus on political domains invites future

exploration across diverse datasets.
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4. METHODOLOGY:
4.1. Used Algorithms for Fake News Detection:

1. Logistic Regression:

Logistic regression, a statistical model commonly employed in machine
learning, serves to analyze the correlation between input features and a binary
outcome variable, such as distinguishing real from fake news articles. In this
model, denoted by X for input features and y for the binary outcome, logistic
regression estimates the probability that an article is fake (y =1) based on its
characteristics [8].

Unlike linear regression which generates constant values, logistic regression
focuses on classification tasks, predicting the probability of target variables by
mapping the linear combination of input features using a sigmoid function to a
value between 0 and 1. It stands as a pivotal tool in machine learning, offering
insights into classification problems and aiding in the prediction of binary

outcomes [9].
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Figure 3: Logistic Regression.
2. Support Vector Machine (SVM):

A Support Vector Machine (SVM) is a supervised learning algorithm
utilized for classification and regression tasks. It operates by delineating data
points in a multidimensional space, where each dimension corresponds to a
specific feature [10]. SVM excels in classifying data into binary categories, such
as true or false articles in the proposed model, by establishing hyperplanes as
decision boundaries. These hyperplanes aid in segregating data points
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effectively, enabling SVM to achieve high precision results, particularly suitable

for semi-structured datasets and high-dimensional spaces.
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Figure 4: Support Vector Machine.
3. Decision Tree:

A decision tree algorithm, a powerful tool in supervised learning,
classifies data by continuously splitting it based on specific parameters. It
employs a tree-like structure with decision nodes, representing conditions or
tests on attributes, and branches indicating decision rules. Leaf nodes hold the
outcomes, forming classification rules from the root to the leaf. Decision trees
excel in identifying important variables, depicting relationships between them,
and generating new features for efficient data exploration and prediction.
Despite their benefits like easy interpretation and handling of outliers, decision
trees may overfit and perform poorly on testing data, especially when dealing

with numerous sparse features [11].
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Figure 5: Decision Tree.
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4. Random Forest:

Random Forest, a popular learning algorithm in machine learning,
harnesses the power of multiple decision trees for effective decision-making,
employing techniques like bagging to enhance overall performance. By building
numerous decision trees and utilizing subsets of features, Random Forest
ensures diversity in predictions, leading to better accuracy compared to single
decision tree models. The algorithm's strength lies in its simplicity of use and
ability to yield superior results, making it a preferred choice for various machine
learning tasks. Through techniques like bootstrapping and feature randomness,
Random Forest generates uncorrelated decision trees, contributing to its

robustness and effectiveness in classification tasks.
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Figure 6: Random Forest.

4.2. Data Collection:

The methodology of Fake News Detection Using Python starts with
getting the right datasets to train and test machine learning models. The Fake
News Detection project relies on two datasets sourced from Kaggle, providing
crucial data for developing the model.

Here are the complete details of both datasets used:
Dataset 1: Fake News Dataset

Number of Files: 2

Two files: fake.csv and true.csv

Number of Rows and Columns:
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fake.csv:

Rows: 23481

Columns: 5

true.csv:

Rows: 21417

Columns: 5

Source: Kaggle

Features: Title attribute from dataset

Labels: Binary labels indicating whether the news is "fake" or "real".
Dataset 2: IFND Dataset

Number of Files: 1

IFND.csv

Rows: 56715

Columns: 7

Source: Kaggle

Features: STATEMENT and CATEGORY attribute from dataset
Labels: Binary labels indicating whether the news is "TRUE" or "FAKE".
4.3. Data Preprocessing:

Preprocessing refers to the essential step of organizing and refining data,
particularly pertinent in contexts like social media where content is often
unstructured. It involves cleaning data to extract meaningful insights.
Techniques like text preprocessing in natural language processing (NLP) are
employed to streamline the data for analysis and modelling. These techniques
include stemming, tokenization, stop words removal, and special character
handling. By removing unnecessary elements and simplifying the data,
preprocessing enhances the accuracy and efficiency of subsequent analysis and
modelling tasks.

= Natural Language Processing:

Natural Language Processing (NLP) is a field of artificial intelligence
(Al) that focuses on the interaction between computers and humans using
natural language. Its primary goal is to enable computers to understand,

interpret, and generate human language in a way that is both meaningful and
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useful. NLP encompasses a wide range of tasks and techniques, including
speech recognition, language translation, sentiment analysis, and text
generation. In the context of a fake news detection project, NLP plays a crucial
role in analyzing and processing textual data to identify misleading or false
information. Several key techniques within NLP, such as stemming,
tokenization, and stopwords removal, are particularly important in this
endeavour.
* Tokenization:

Tokenization is a fundamental process in natural language processing
(NLP). It involves breaking down text into individual units such as words or
tokens, which provides structure to unstructured text. For instance, in the phrase
"Gold or Silver," tokenization results in "'Gold', 'or', 'Silver"’. This segmentation
of text into its constituent parts enables further analysis and processing.

= Lowercasing:

Lowercasing the text involves converting all text to lowercase letters.
This step ensures consistency and simplifies cross-checking with stopword. By
converting everything to lowercase, potential discrepancies caused by words
appearing in different cases are eliminated. This helps maintain uniformity in
text analysis and improves the accuracy of subsequent processing steps.
= Removal of Stopwords:

Stopwords, ubiquitous across texts, convey little meaningful
information. Consequently, they're frequently eliminated during text processing.
For instance, in the phrase "silver or lead is fine for me," stopwords removal
results in "silver, lead, fine". This process entails discarding commonly used
words such as articles, prepositions, and conjunctions, which contribute
minimally to the text's meaning removing stopwords reduces noise, allowing
emphasis on content-bearing words.

* Stemming:

Stemming reduces words to their root form by removing suffixes like
"ing," "ly," "s," etc., ensuring consistency among related words. For example,
"running, runs" becomes "run". While stemming simplifies the text, it may

overlook some words.
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* Encoding:

Encoding involves converting categorical data, such as the "Label"
column, into numerical representations for analysis for the "Label" column,
label encoding is employed, converting the categories "true" and "fake" into
binary values, represented as 0 and 1 respectively. This encoding scheme
assigns a unique numerical value to each category, facilitating data analysis and
model training tasks. The binary representation simplifies the classification
process, allowing for efficient handling of categorical data within the dataset.
This numeric representation aids in analysis and model training tasks. The
encoding process assigns numerical labels to each category, ensuring
consistency and facilitating comparisons between different categories Fake

News detection Using Machine Learning (Nihel Fatima Baarir).

4.4. Feature Extraction:

Feature extraction simplifies raw data, aiding machine learning models
in comprehension and analysis. It involves creating word representations
capturing meanings, relationships, and contextual uses, facilitating tasks like
clustering and classification. The TF-IDF vectorizer is crucial in this process.
TF-IDF, short for Term Frequency-Inverse Document Frequency, calculates the
relative importance of a word in a document compared to its frequency across
all documents. TF-IDF is crucial for search engine scoring, text summarization,
and document clustering, computed as the product of TF and IDF values. It's
used to store the relative count of each word in sentences. TF-IDF Vectorizer
assigns values proportional to word occurrences in a document but offsets by
corpus frequency. It helps in text similarity checks and sentence matching,
utilized in natural language processing.

TF computes how often a term appears in a document, adjusted for document

length, while IDF reduces the importance of common terms and emphasizes

rare ones.
TF(t, d) = Number of times 't occurs in document 'd’
Total word count of document 'd’
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IDF(t,d) = Total number of documents

Number of documents with term ‘t’ in it

TFIDF(t, d) = TF(t, d) xIDF(t)

4.5. Train - Test Split:

TF-IDF calculates the relative count of each word in sentences stored in

the document matrix. It’s computed as the product of TF and IDF values.
4.6. Model Training:

Training model makes use of machine learning algorithms as selected
Logistic Regression, SVM, Decision Tree and Random Forest Classifier used in
order to train the model.

4.7. Evaluation and Metrics:

A confusion matrix is a tabular representation used to evaluate the
performance of a classification model. It provides specific measurements
regarding the accuracy and effectiveness of the model by summarizing the
model's predictions against the actual outcomes. The matrix consists of four
main components: True Positive (TP), which represents instances correctly
predicted as positive; True Negative (TN), which represents instances correctly
predicted as negative; False Positive (FP), which represents instances
incorrectly predicted as positive; and False Negative (FN), which represents
instances incorrectly predicted as negative. These metrics help analysts and data
scientists assess the model's ability to classify instances accurately and identify
any potential areas for improvement.

= Accuracy:

Accuracy is a fundamental evaluation metric that quantifies the overall
correctness of a classifier. It measures the proportion of correctly classified
instances, including both True Positives and True Negatives, relative to the total
number of instances in the dataset. Accuracy is calculated by dividing the
number of correctly classified instances by the total number of instances in the

dataset.
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Accuracy = |TP|+|TN|
|TP|+|TN|+|FP|+|FN|

* Precision:

Precision is a statistical measure that assesses the accuracy of positive
predictions made by a classifier. It indicates the proportion of correctly predicted
positive outcomes among all instances classified as positive. Precision is
calculated by dividing the number of True Positives by the sum of True Positives

and False Positives.

Precision = [TP|

|TP|+|FP|

= Recall:

Recall, also known as sensitivity, is a metric used to evaluate the
classifier's ability to identify all relevant instances in the dataset. It measures the
ratio of correctly predicted positive outcomes to all actual positive instances.
Recall is calculated as the ratio of True Positives to the sum of True Positives

and False Negatives.

Recall = |TP|
|TP|+|FN|

= F1 Score:
The F1 Score is a composite metric that combines Precision and Recall
into a single value, providing a balance between the two measures. It represents
the harmonic mean of Precision and Recall and is computed as 2 times the

product of Precision and Recall divided by the sum of Precision and Recall.

F1 Score=2 * Precisionn*Recall

Precision +Recall

M.Sc. Semester-IV (Computer Science) 23

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships

149



Fake News Detection Using Python

4.8. Tools and Technologies Used:

IDE: Jupyter Notebook

Programming Language: Python

Libraries:
= Scikit-learn: Used for machine learning algorithms.
= NLTK (Natural Language Toolkit): Employed for text processing

and NLP tasks.

= Pandas: Utilized for data manipulation and analysis.

= Matplotlib and Seaborn: Used for data visualization.
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5. PLANE OF RESEARCH:

= Literature survey.

= Study of related work on fake news detection using machine learning
algorithms.

= Study of methodology to solve the problem of fake news detection.

= Analyze the challenges of fake news detection and design the workflow
of the system.

* Conclude the result of machine learning algorithms for fake news

detection.
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6. RESULT AND PERFORMANCE:

In our Fake News Detection System project, we're using different ways to
measure how well it works. We're looking at things like precision, recall, F1
score, and accuracy. These measures help us see if our system can tell the
difference between real news and fake news accurately. Precision tells us how
often our system is right when it says something is fake. Recall shows us how
much of the fake news our system can catch. The F1 score is like a balance
between precision and recall, giving us an overall idea of how good our system
is. And accuracy simply tells us how often our system is correct overall. By
using all of these measures together, we can really understand if our Fake News
Detection System is doing a good job at spotting fake news and stopping

misinformation.

Graph 1: Confusion Matrix of Fake News and IFND for Logistic Regression:
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The above confusion matrix describes the performance of Logistic
Regression algorithm displaying the true positives, true negatives, false

positives, and false negatives.

Table 1: Comparison of Fake News and IFND Dataset using Logistic Regression for Fake

news:
Fake News 0.94 0.95 0.95
IFND 0.83 0.98 0.90

M.Sc. Semester-IV (Computer Science) 26

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships 152



Fake News Detection Using Python

Table 1 shows the performance metrics, including precision, recall, and
F1-score, for classifying the "Fake" instances in two datasets: "Fake News" and
"IFND" using the Logistic Regression Algorithm.

Precision: Precision value for the Fake News dataset is 94% instances identified
by the Logistic Regression model were indeed fake and value for the IFND
dataset is 83.0% instances identified by the Logistic Regression model were
indeed fake.

Recall: Recall value for the Fake News dataset is 95.0% instances identified by
the Logistic Regression model were indeed fake and value for the IFND dataset
is 98.0% instances identified by the Logistic Regression model were indeed
fake.

F1-Score: Fl1-Score value for the Fake News dataset is 95.0% instances
identified by the Logistic Regression model were indeed fake and value for the
IFND dataset is 90.0% instances identified by the Logistic Regression model

were indeed fake.

Graph 2: Comparison of Logistic Regression Metrics between Fake News and IFND
datasets for fake class.
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Graph 2 shows a comparative analysis of precision, recall, and F1-score
across Fake News and IFND datasets utilizing Logistic Regression classifying
fake label.
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Table 2: Comparison of Fake News and IFND Dataset using Logistic Regression for True

news:

Dataset Precision Recall F1-Score
Fake News 0.95 0.93 0.94
IFND 0.99 0.92 0.95

Table 2 shows the performance metrics, including precision, recall, and
F1-score, for classifying the "True" instances in two datasets: "Fake News" and
"IFND" using the Logistic Regression Algorithm.

Precision: Precision value for the Fake News dataset is 95.0% instances
identified by the model were indeed true and value for the IFND dataset is 99.0%
instances identified by the model were indeed true.

Recall: Recall value for the Fake News dataset is 93.0% instances identified by
the model were indeed true and value for the IFND dataset is 92.0% instances
identified by the model were indeed true.

F1-Score: Fl1-Score value for the Fake News dataset is 94.0% instances
identified by the model were indeed true and value for the IFND dataset is 95.0%

instances identified by the model were indeed true.

Graph 3: Comparison of Logistic Regression Metrics between Fake News and IFND

datasets for true class.
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Graph 3 shows a comparative analysis of precision, recall, and F1-score
across Fake News and IFND datasets utilizing Logistic Regression classifying

true label.
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Graph 4: Confusion Matrix of Fake News and IFND for Support Vector Machine:
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The above confusion matrix describes the performance of Support Vector
Machine algorithm displaying the true positives, true negatives, false positives,

and false negatives.

Table 3: Comparison of Fake News and IFND Dataset using Support Vector Machine for

Fake news

Fake News 0.95 0.96 0.96
IFND 0.85 0.98 0.91

Table 3 shows the performance metrics, including precision, recall, and
F1-score, for classifying the "Fake" instances in two datasets: "Fake News" and
"[FND" using the Support Vector Machine Algorithm.

Precision: Precision value for the Fake News dataset is 95.0% instances
identified were indeed fake and value for the IFND dataset is 85.0% instances
identified by the model were indeed fake.
Recall: Recall value for the Fake News dataset is 96.0% instances identified by
the model were indeed fake and value for the IFND dataset is 9.0% instances
identified by the model were indeed fake.
F1-Score: F-Score value for the Fake News dataset is 96.0% instances identified
by the model were indeed fake and value for the IFND dataset is 91.0% instances
identified by the model were indeed fake.
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Graph 5: Comparison of Support Vector Machine Metrics between Fake News and

IFND datasets for fake class.
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Graph 5 shows a comparative analysis of precision, recall, and F1-score

A
-

e

across Fake News and IFND datasets utilizing Support Vector Machine

classifying fake label.
Table 4: Comparison of Fake News and IFND Dataset using Support Vector Machine for
True news.
Dataset Precision Recall F1-Score
Fake News 0.95 0.96 0.96
IFND 0.99 0.93 0.96

Table 3 shows the performance metrics, including precision, recall, and
F1-score, for classifying the "True" instances in two datasets: "Fake News" and
"IFND" using the Support Vector Machine Algorithm.

Precision: Precision value for the Fake News dataset is 95.0% instances
identified were indeed true and value for the IFND dataset is 99.0% instances
identified by the model were indeed true.

Recall: Recall value for the Fake News dataset is 96.0% instances identified by
the model were indeed true and value for the IFND dataset is 93.0% instances

identified by the model were indeed true.
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F1-Score: F-Score value for the Fake News dataset is 96.0% instances identified
by the model were indeed true and value for the IFND dataset is 96.0% instances

identified by the model were indeed true.

Graph 6: Comparison of Support Vector Machine Metrics between Fake News and

IFND datasets for true class.
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Graph 6 shows a comparative analysis of precision, recall, and F1-score
across Fake News and IFND datasets utilizing Support Vector Machine

classifying true label.

Graph 7: Confusion Matrix of Fake News and IFND for Decision Tree Classifier:
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The above confusion matrix describes the performance of Decision Tree
algorithm displaying the true positives, true negatives, false positives, and false

negatives.
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Table 5: Comparison of Fake News and IFND Dataset using Decision Tree Classifier for

Fake news.
Fake News 0.90 0.90 0.90
IFND 0.87 0.88 0.88

Table 5 shows the performance metrics, including precision, recall, and
F1-score, for classifying the "Fake" instances in two datasets: "Fake News" and
"[IFND" using the Decision Tree Algorithm.

Precision: Precision value for the Fake News dataset is 90.0% instances
identified were indeed fake and value for the IFND dataset is 87.0% instances
identified by the model were indeed fake.
Recall: Recall value for the Fake News dataset is 90.0% instances identified by
the model were indeed fake and value for the IFND dataset is 88.0% instances
identified by the model were indeed fake.
F1-Score: F-Score value for the Fake News dataset is 90.0% instances identified
by the model were indeed fake and value for the IFND dataset is 88.0% instances
identified by the model were indeed fake.

Graph 8: Comparison of Decision Tree Metrics between Fake News and IFND datasets

for fake class.
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Graph 8 shows a comparative analysis of precision, recall, and F1-score
across Fake News and IFND datasets utilizing Decision Tree Classifier

classifying fake label.
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Table 6: Comparison of Fake News and IFND Dataset using Decision Tree Classifier for

True news.
 Dataset ~ Precision =~ Recall =~ Fl-Score |
Fake News 0.89 0.89 0.89
IFND 0.94 0.94 0.94

Table 6 shows the performance metrics, including precision, recall, and
F1-score, for classifying the "True" instances in two datasets: "Fake News" and
"IFND" using the Decision Tree Algorithm.

Precision: Precision value for the Fake News dataset 1s89.0% instances
identified were indeed true and value for the IFND dataset is 94.0% instances
identified by the model were indeed true.

Recall: Recall value for the Fake News dataset is 89.0% instances identified by
the model were indeed true and value for the IFND dataset is 94.0% instances
identified by the model were indeed true.

F1-Score: F-Score value for the Fake News dataset is 89.0% instances identified
by the model were indeed true and value for the IFND dataset is 94.0% instances

identified by the model were indeed true.

Graph 9: Comparison of Decision Tree Metrics between Fake News and IFND

datasets for true class.
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Graph 9 shows a comparative analysis of precision, recall, and F1-score
across Fake News and IFND datasets utilizing Decision Tree Classifier

classifying true label.
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Graph 10: Confusion Matrix of Fake News and IFND for Random Forest Classifier:
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The above confusion matrix describes the performance of Random Forest
algorithm displaying the true positives, true negatives, false positives, and false

negatives.

Table 7: Comparison of Fake News and IFND Dataset using Random Forest Classifier

for Fake news.

Fake News 0.94 0.95 0.94
IFND 0.87 0.94 091

Table 7 shows the performance metrics, including precision, recall, and
F1-score, for classifying the "Fake" instances in two datasets: "Fake News" and
"[FND" using the Random Forest Algorithm.

Precision: Precision value for the Fake News dataset is 94.0% instances
identified were indeed fake and value for the IFND dataset is 87.0% instances
identified by the model were indeed fake.

Recall: Recall value for the Fake News dataset is 95.0% instances identified by
the model were indeed fake and value for the IFND dataset is 94.0% instances

identified by the model were indeed fake.
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F1-Score: F-Score value for the Fake News dataset is 94.0% instances identified
by the model were indeed fake and value for the IFND dataset is 91.0% instances
identified by the model were indeed fake.

Graph 11: Comparison of Random Forest Classifier Metrics between Fake News and
IFND datasets for fake class.
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Graph 11 shows a comparative analysis of precision, recall, and F1-score
across Fake News and IFND datasets utilizing Random Forest Classifier

classifying fake label.

Table 6: Comparison of Fake News and IFND Dataset using Decision Tree Classifier for

True news.
Dataset Precision R ‘ F1-Score
Fake News 0.94 0.93 0.94
IFND 0.97 0.94 0.96

Table 6 shows the performance metrics, including precision, recall, and
F1-score, for classifying the "True" instances in two datasets: "Fake News" and

"IFND" using the Decision Tree Algorithm.
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Precision: Precision value for the Fake News dataset i1s94.0% instances
identified were indeed true and value for the IFND dataset is 97.0% instances
identified by the model were indeed true.

Recall: Recall value for the Fake News dataset is 93.0% instances identified by
the model were indeed true and value for the IFND dataset is 94.0% instances
identified by the model were indeed true.

F1-Score: F-Score value for the Fake News dataset is 94.0% instances identified
by the model were indeed true and value for the IFND dataset is 96.0% instances

identified by the model were indeed true.

Graph 12: Comparison of Random Forest Classifier Metrics between Fake News and

IFND datasets for true class.
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Graph 12 shows a comparative analysis of precision, recall, and F1-score
across Fake News and IFND datasets utilizing Random Forest Classifier

classifying true label.
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Table 7: Comparison of Fake News Detection Algorithms for IFND & Fake News for

Class Fake:
Fake News IFND
Algorithms F-
Precision Recall F-Score Precision = Recall
Score
Logistic
0.94 0.95 0.95 0.83 0.98 0.90
Regression
SVM 0.95 0.96 0.96 0.85 0.98 0.91
Decision
0.90 0.90 0.90 0.87 0.88 0.88
Tree
Random
0.94 0.95 0.94 0.87 0.94 0.91
Forest
Comparison of Fake News Detection
Algorithms for IFND & Fake News for
Class Fake:
1
0.95
0.9
0.85
0.75
Precision Recall F-Score Precision Recall F-Score
Fake News IFND
M Logistic Regression B SVM  ® Decision Tree Random Forest
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Table 8: Comparison of Fake News Detection Algorithms for IFND & Fake News for

Class True:
Fake News IFND

F-

Algorithms
Precision Recall F-Score Precision Recall = Scor
€

Logistic
0.95 0.93 0.94 0.99 0.92 0.95

Regression
SVM 0.96 0.94 0.95 0.99 0.93 0.96

Decision
0.89 0.89 0.89 0.94 0.94 0.94

Tree

Random
0.94 0.93 0.94 0.97 0.94 0.96

Forest

Comparison of Fake News Detection
Algorithms for IFND & Fake News for Class

True:
1
0.98
0.96
0.94
0.92
0.9
0.88
0.86
0.84
Precision Recall F-Score Precision Recall F-Score
Fake News IFND
M Logistic Regression ESVM Decision Tree M Random Forest
Comparison of Accuracy:
Algorithms Fake News IFND

Logistic Regression 94.27 % 93.65 %

SVM 9541 % 94.26 %

Decision Tree 89.84 % 91.97 %

Random Forest 93.39 % 94.02 %
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Above table shows the accuracy of different algorithms for classifying
news across two datasets, namely Fake News and IFND, it is observed that the
SVM algorithm achieves the highest accuracy for both datasets used with
95.41% accuracy for the Fake News dataset and 94.26% accuracy for the IFND

dataset.
Comparison of Accuracy
96.00% -
94.00% p—
92.00%
90.00%
88.00%

86.00%
Logistic Regression SVM Decision Tree

e Fake NEWS e [FND

Therefore, if we consider accuracy as the sole criterion for determining
the best algorithm for each dataset, the Support Vector Machine algorithm

performs best for both the datasets employed for fake news detection.

M.Sc. Semester-IV (Computer Science) 39

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships 165



Fake News Detection Using Python

7. CONCLUSION AND FUTURE SCOPE:

7.1. Conclusion

In conclusion, our study emphasizes the crucial role of machine learning
algorithms in tackling the spread of misinformation, commonly known as fake
news, in today's digital world. Fake news, which refers to intentionally false
information, presents significant challenges to public discourse and societal
welfare. By employing advanced techniques like logistic regression, support
vector machines, decision trees, and random forest classifiers, we aimed to
differentiate between genuine and fabricated news articles using various
datasets.

Our results demonstrate promising performance across several key
metrics. Specifically, our models achieved high precision, recall, F1-score, and
accuracy when tested on the Fake News dataset, indicating strong capabilities
in identifying fake news articles. Similarly, our analysis of the IFND dataset
showed notable accuracy and effectiveness in categorizing news articles.
Through meticulous data gathering, preprocessing, and feature extraction, we
enhanced our models to detect patterns characteristic of fake news reliably. The
incorporation of state-of-the-art methodologies, such as TF-IDF vectorization
and train-test splitting, further strengthened the dependability and efficiency of
our detection systems.

7.2.  Future Scope:

In the future, the projects plan to improve by analyzing sentiments and
emotions in news articles. They will test the model on new datasets to make it
more accurate. Additionally, they aim to make the model more user-friendly and
boost its accuracy by using specific datasets. The plan is to include more features
for better classification and explore the impact of certain networks. A dynamic
model will be developed as a downloadable app for users to detect fake news
and URLs, extending its capability to identify fake profiles on social media.
Furthermore, there is a focus on educating users to research and think critically
about news. Lastly, the projects aim to extend their models to various platforms

and stay proactive in addressing emerging issues.
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8. PUBLICATIONS:

8.1. Presented a paper at Wainganga College of Engineering and Management
Nagpur on the topic “Fake News Detection using Machine Learning” by Ms.
Achal Kale, Mr. Sparsh Gajbhiye & Dr. Manish T. Wanjari in International
Conference on "Innovations in Engineering, Science and Management

(ICIESM-2K24)", ISBN: 978-93-5457-951-6.

8.2. Published a paper at SSESA’s, Science College, Congress Nagar, Nagpur on the
topic “Identifying Fake News using Machine and Deep Learning” by Ms. Achal Kale,
Mr. Sparsh Gajbhiye & Dr. Manish T. Wanjari in National Conference on "Research
Innovations in ICT and Computing Technologies" (NCRIICT-2023) Special Issue of
Journal of Innovation in Sciences (Online), ISSN: 2394-8051, pp 682-685.
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AT Sirmdabor S patom

Fhe ATM S : o
ATM Simulator System rovides an interactive platform for

KESETS 10 sS4y i i : . .
milnle their hn“kﬂ'li: tramsactoons 1 o comtiolled covirmmment

[--:-m'u.'rilgillg Jonva -I.II'I-'IJ 1|.1|.' ."':'I.\.I:Iﬂg -l:“” 111"“."}"1 |||i.'i- Hysiem

demonstates the flow of 5 real ATM application, allowing users 1o
Lreale nccounts, manape and more.

Aulomated Teller MI:II:h'IrI.-: ennbles ihe elicmns of n bank 1o hnve necess

o their account without going 1o the bank, This is achieved only by
development the application using online concepts, The ATM system
i the project which is uscd 1o access their bank accounts in order to
make cash withdrawals. Whencver the user need 1o make the cash
withdraws, they can enter their PIN Number (Personal Identification
Number) and it will display the amount to be withdrawn in the form of
30,100 and 500. Once their withdrawn was successful, the amount will
be debited in their account.

The ATM sysiem is developed in java and back-end database as
MySQL. Java is a widely wsed ohject-oriented programming language
and software platform that runs on billions of devices, One THiLjar
advantage of developing software with Jova is its portability. Onee we
wrote code for a Java program on a notebook computer, it can be easily
moved to a mobile device. The ATM will communicate esch
transaction to the database and obtain verification that it was aliowed
by the database, In the case of a cash withdrawal, a second message
will be sent after the transaction has been physically completed (cash
dispensed or envelope accepted). If the database determines that the
customer's PIN is invalid, the customer will be required to re-cnter the
PIN before a transaction can proceed,

The ATM Simulator System 15 & Java-based project designed to
emulate the functionality of an Automated Teller Machine (ATM).
This system aims fo provide users with a virtual platform 1o perform
basic banking operations conveniently and securely.

When the product is implemented, the user who uses this
product will be able o gee all the information and services provided by
the ATM, when he enters the necessary option and arguments. The
product also provides services like request for cheques, deposit cash
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anel ther mdvancedd repiircment of the weer, The data is stored in the
database amd 5 retmeved whenever necessary.  The implementation
needs ATM machine lardware o operle o similar similated
conditions can also be used 1o successfully use the developed product,

The application design maintains the information of the accounts
of various customers including the information of the ATM cards, their
types Credit cards, Debit Cards and the transactions dong by the
customers through the ATM machine centers with co-relation of the
Banking Services,

The stored details alse include the information of the various
centers in and around the ATM services, which help in the relational
maintenance of every iransaction in the ATM Machine by the
customers with their concemed branch operations.

The major functions of the overall ATM system are W0 keep the
following component intact,

Consistency of the ATM System
Integrity of the ATM System
Data Security for all customers

Data Relinbility, Unigque and Accuracy

User Friendly web pages at admin side and User side
To check that the banking ATM system overcome the hurdles of the
version specific standards

(B K

G T

Fig. 12 Architecture of ATM Simulator System
To develop this ATM system the entire operation has been divided into

the following step:
|. Verification process

2, Language, service and account sefection
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AT Sanmalsing System

e

Bank services

. Tristsoetions

I‘I|

HIFE'I."iiI.t SCTVICDS

The program is designed in such way that the user i card number

andd pin number, Once verified, he is provided a meni and hefshe bl lo coter
thee oprtion provided in ihe meny,
For example. when the user wants to view the list of payment history than
he/she had to enter the option for payment history provided in the main menu.
When the option is cntered alone with the respective argument, then the
payment history is displayed on the screen,

The user also must be given option 1o browse through the pages like
previaus page , next page, ele, The user may experience a delay in retrieving
or viewing the data, when there are many users logged on to the same bank
branch svstem.

Need for the ATM System;

Millions of times per day around the globe people are instantly
withdrawing money at automatic icller machines{ATMs).Given the fast-pace
aof the world today, it is not surprising that the demand for access to quick
cash 15 s0 iImmense.

The power of ATMs would not be possible withowt secure
connechions.,

PROJECT DESCRIPTION
Need for the sofltware:

Now a days every one is very busy in their work. So they feel that the
job must be casier so the sysiem is used to reduce therr work which is done in
the ATM system. Instead of keeping lots of paper into a record or file and it
may be missed somewhere so, this system help to keep the record of the

customer it also keeps the details of the customer. It is also easy to access.

Problem Deseription:
The system mainly used by the bank clients. When a client comes to

ATM eentre to update and delete their account. It reduces time consumption

and lot of paperwork. For any single operation il invalves numerous references

and updating also takes subsequent changes in other places.




ATA Semulatar Syubenn

ORIECTIVES
Liar mam objective 1s 1o speed up the ransaclion done by customers.
Na manual trnsactions needed pencrlly.

1. To Providing o practical leoming experience for students studying Java
programming  or  software engincering by  implementing  real-world
applications.

To Understanding Banking Operations performed at ATMs, such s cash
withdrawals, balance inquirics, furd transfers, and account management,

2, Creating a simulated environment that mimics the user interaction and
transaction flow of a physical ATM machine, cnabling users to practice
without accessing real banking systems.

3. To incomporating security features and practices into the system to educate
users about the importance of secure authentication, data encryption, and
transaction security.

FEATURES
The features of an ATM simulater in Java typically include
functionalities that mimic those of a real-world Automated Teller Machine,
Here's a list of common features that can be implemented as:
User Authentication:
Log in with a user D and PIN code.
Implement secunty measures to prevent unauthorized access,
Account Management:
View account balance.

Display aceount information such as account number, name, and account

Cash Transactions:
Withdraw cash from the account.
Deposit cash into the aceount.
Check available balance before and afier transactions.
Receipt Generation:
Print or display transaction receipts for user records.
Include details such as transaction type, amount, date, and remaining

balance.
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Chapter-2
SURVEY OF TECHNOLOGY
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ATM Surmalitor Sysiem

In this Drojeet we nre llli:il“t vy l['[1jn|_|.|.|r1!|,,--¢ il 1|1¢}' are:

INTELLL) IDEA:

Intelli) IDEA is a highly papular integrated development environment

(1DE) developed by JetBmins, I is designed primarily for Java but nlso supports a
wide range of programming linguages including Kotlin, Giroovy, Seala, and more,
This software development too) js highly beneficinl for progranuners since with it
they can eficiemly create, edi, debug, and manage code in various applications.
Choosing Tntellil IDEA as your integrated development environment (1DE) offers
numerous compelling reasons that make it o preferred choice for developers
across vanous domains.
smart Code  Assistance: Intelli] IDEA provides unparalleled code

assistance, including intelligent code completion, analysis, and supgestions. It
understands your code confext and offers conteit-aware recommendations,
helping you write code faster and with fewer errors,
Advanced Refactoring: The IDE offers a wide range of automated refactoring
toals that make it easy to improve code quality, readability, and maintainability.
You can safely rename variables, extract methods, and more, with confidence,
Code Inspection: With its built-in code analysis, Intelli] IDEA helps you identify
potential issues and bugs in real-time. It provides quick fixes and suggestions to
maintain code quality, reducing debugging time.
Version Control Integration: Seamless integration with popular version control
systems like Git, SVN, and Mercurial simplifies collaboration and version
tracking, making team development smoother.
Built-in Build Tools: The IDE supports various build systems such as Maven and
Gradle and is also capable of sireamlining project management and dependency
resolution. This helps you focus more on coding and less on configuration.

Database Tools: Intelll) IDEA offers comprehensive database tools, including

SQL support, database diagrams, and data source management. You can work

with databases directly within the IDE, enhancing your productivity,

Testing and Code Coverage: It includes a robust test runner and code

coverage tools that ensure your code is thoroughly tested. This helps in carly
bug detection and improves overail code quality.

1.3.2.1-Nunther.Memtlidents Undertaking Project Work/ Field Work/Internships



A TP St fupaiom

Plugzin Fensy %
L cosystem: The IDL comer with a vasi lilary ol plupins developel

by the community, T
; iy, This v Phugrin Delps 1o extend is Tunetivuality b sapipor

mcdditional langsges, Frimmoworks, pnd tonls,

Cross-platform Development: Whether you're developing web, deskiop,

mohile, or clowl wpplications, e
[or all

Wil IDOEA provides a unified coviromment
YOUT projects, saving you lime and elfon,
i ng e :

ontinuous Updates: JeiBming repulorly releases updntes, adding new
leatures, enhancing performance, and fixing bugs, cosuring that you hove
necess 1o the Intest tools and lechnologics,

Kotlin Support: Inicllid 1DEA hins native support for Kotlin, JetBrains

modern progrimming language, This ensures thal Kotlin developers have top-
noteh development cxperience,

User-Friendly Ul: The IDE feawres o user-friendly interface with
customizable themes and keyboard shoricuts, allowing you to tailor it 10 your
preferences,
Community and Ultimate Editions: Intelli) IDEA comes in two editions, with
the Community Edition being [ree and open-source, making it accessible to
developers with various budgets.
ii. MY SQL WORKBENCH
MySQL Workbench iz a unified cross-platform, epen-source relational
database design tool thst adds functionality and ease to MySQL and SQL
development work. MySQL  Workbench provides data  modeling, SQL
development, and various administration tools for configuration, It also offers a
graphical imterface to work with the databases in a structured way. You can creale
a Graphical Model using MySQL Workbench
MySQL Workbench provides reverse engincering for live databases to models
My5QL Workbench offers o forward engineering model 1o a script/live database
There are various relational database management systems present in the tech world
today, such as Microsoft SQL Server, Microsofl Access, Omcle, DB2, etc,
Here are some reasons why people use MySQL over other Database Management
Systems,
o  Multiple Storage Engines

= High Performance
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Chapter-3
REQUIREMENTS
AND ANALYSIS
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WELCOME TO ATM
Card No:' I

PN

CLEAR

Fig Iz Login Pape Output

Main_Class.java
package atm.simulator.system:
import javax,swing.*:
import java.awt,*;
import java.awt.event. ActionEvent:
impon javaawt.event. ActionListener;

public class main_Class extends JFrame implements ActionListener |
JButton b1,b2.b3 bd, b5 b6.b7:

String pin;
main_Class{String pin){
this.pin = pin;
Imagelcon 1] = new
Imagelcon{ClassLoader getSystemBesource("icon/stm2.png"));
Image i2 =
il getlmage() getScaledinstance( 1 550,830, Image SCALE_DEFAULTY,
Imagelcon i3 = new Imagelcon{iZ);
JLabel 13 = new JLabel{i3):
13 setBounds(0,0,1550,830),
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add(13);

JLabel label = new JLabel(*Please Select Your Transaction”),
label.setBlounds(41 0, TR0, 700,35):
labelsctForeground(Color. 1174) Ty

labelsetFontinew Fa.ml{"S}-:-n.-m'"an-.'n.':r.*.ﬂ.ZH]-];
13.add(labely;

bl = new IButton{"DEPOSIT"):
bl.setForeground{Color. WHITE);
bl.setBackground{new Color(65,125,128)):
bl.setBounds(410,274,150,35);
bl.addActionListener{this);

13.0dd{b1};

b2 = new JButton{“"CASH WITHDRAWL");
b2 setForeground{Color. WHITE);

b2 setBackground(new Color(65,125,128)),
b2.setBounds(700,274,150.35);
b2.addActionListener(this);

13.add(b2);

b3 = new JButton("FAST CASH");
b2.setForeground{Color. WHITE]),
b3.setBackground(new Color(63,125,128));
b3.setBounds(410,318,130.35);
b3.addActionListener(this);

13.add(b3);

b4 = new JButton{"MINI STATEMENT");
b4 setForeground(Color. WHITEY

b4 setBackground
Hiclﬂﬂundst?ﬂﬂ.ﬂl 2 150,35)

H.adiﬂ:tiunLismr{mis}:

(new Color(65,125,1 28))

ATR Sirulasor ystam
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Fig 2: Main Clnss Output

Deposit.java

fmt:knglr' aim.simulator.system:
IMpon javax.swing, ",

1IP0I java.awl,®;

import javaawLevent ActionEvent:
'!mpl}ﬂ J:IL‘-':I Awlevent ActionLisiener:
impo jJava.ull, Date:

g’:ﬁi‘; ;t:ﬁ Dicposit extends JFrame implements ActionListener {
TextField textField:
JButton b, b2;
Dreposit{Siring pin) !
this.pin = pin;
Imagelcon il = pew
IIT.II:Igi:IEIIIHﬂEEI:IE.ELGEdEr.gr_-'f.ﬁ'r!'_rmﬂgmm-{.11‘*'|Emralm2_png-l],.
Image i2 = '
iLgetimage().getScaledinstance( | 350,830, Image SCALE DEFAULTY:
Imagelcon i3 = new Imagelcon(iz): - 1
JLabel |3 = new JLabel(i):
13.5etBounds(0,0,1550,830):
add({13);

ILabel labell = new JLabel("ENETR AMOUNT YOU WANT TO DEPOSIT"):
label | setForeground(Color, WHITE):; '
label | setFont{new Font"System”, Font BOLD, 16));

labell se1Bounds(460,180,400,35);
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ATA Simubator Sysicm
13.add{label 1),

textField = new TextFieldyy:
wxlFil’:M-bﬂ“ﬂtkgmu|11I:|-|..;;,-|,- ("

: 4 tlor( 68,125 1284
textField setForeground(Color, rm;r}-:rm' e
t-l:xlFlcm-zclHuum!_-..[4“1_1]{.;;1“;_r.;-'. '

textFiellsetFont{new Font" Ralewacr 1
1Radd{textFicldy; Raleway”, FonuBOLD,22));

bl = new JEuuun{"[.’lEPDSIT"]'
blsetBounds(700,362,150,35);

bl sctBackground(new Color(65,]125 128)):
!:-I.snlFurcgmund{ﬂnlnr.li'ﬁ.ﬂ?‘ﬁ'f- : 1
bladdActionListenes(ihis);
3.addib1);

b2 = new JButton"BACK");
b2.setBounds{ 700,406, | 30,35);

b2 setBackground({new Color(65,125,128)):
b2.setForeground{Color, IWHITEY:
bﬂ.ﬂdMﬂiﬂ-ﬂLiSltﬂﬂ{thiE};

13.add{b2);

setLayvout{null);
setSize( 1550, 1080);
setLocation(0,0);
setVisible{true);

|
@ Override
puhli{:{vnid actionPerformed{ActionEvent ¢) |
iy
Stning amount = textFicld. getTexi():
Date date = new Date();
if (e.getSource(y=h1){
if (textField.getText(). equals{™™)) |
I0ptionPane. showMessageDialog(null,"Please enter the Amount you
want to Deposit");
else |
Conn ¢ = new Conn();
c.statement. executeUpdate(™insert into bank values(™+pin+™,
"+date+",'Deposit’, ""+amount+")");
JOptionPane showMessegeDialog{null,"Rs, "+amount+" Deposited
Successfully™);
setVisible(false);
new main_Class{pin);
l
Velse if (e.getSource(j==b2}{
setVisible(false);
new main_Class(pin);

)
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AT Simmullatinr Sy

beatch (Exception Ej |
E-printStack Trace():

i

i

|
puhlic static void I\‘i:llnt'ﬁ.u-m . '
new Deposit™ 2l] args) §
!
i

S—

Fig 3: Deposit elass output

Withdrawl Class:

package atm.simulator.system;
import javax.swing.®;

import java.awt.*;

import java.awLevenL ActionEvent;
import java.awtevent. ActionListener;
impert java.sql. ResultSet;

import java.ulil.Date;

public class Withdrawl extends JFrame implements ActionListener |
Sinng pin;
TextField textField;
1Button bl, b2;
Withdrawl{String pin) {
this.pin=pin;
Imagelcon 1l = new
Imagelcon(ClassLoader, getSysremResource("icon/aimZ. png"3);
Image 12 =
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AT Simulabor Sysicm

I. Complele Reference by HERBERT Schildt (TMH)

2. Programming with Java by C Muthu (MeGraw Hill)

3, Biack Book on Java

4.  hitp:/fexamples. javacodegeeks.com/deskiop-java/swing/jbution/se1-
action-command- forjbutton/

5. http:ffwww. jova2s.com/Questions_And_Answers/lava-File/text-
lile/password, him

. hittp:ifstackoverflow.com/questions/d 71 6503/best-way-to-rend-a-

text-file
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S.S.E.A’S Science College, Congress Nagar, Nagpur

Enviornmental Studies Project

List of B.Sc-l1l (Sem- Il & IV) (2023-2024)

Project Guide: Dr. R.P.Sonwalkar & Dr. P.B. Zhamarkar

Sr. No | Name of Students Project Topic
1 | BAGHEL SONAM SANTOSHKUMAR Pollution, Pollution Control and Prevention
2 | BAIG TASMIYA HAMID Climate Change
3 | BAWANKULE LAXMI DEVIDAS Biodiversity
4 | BHASMOTE ARADHANA RAJENDRA Recycling
5 | DESHMUKH JANHAVI VIRENDRA Sustainability
6 | DHOK SOKSHAM NISHANT Energy Conservation
7 | GAIBHIYE SWEJAL PRASHANT Environmental Economics
8 | IRGURALA VIDYA CHANDRAIAH Wildlife Conservation
9 | JIBHEKAR SAMRUDDHI KISHOR Environmental Ethics
10 | KALE AVANI PREMDAS Renewable Energy
11 | KHADSE CHETANA MORESHWAR Marine Conservation
12 | KUBADE TEJASWI MOTIRAM Water Conservation
13 | LOKHANDE KASHISH SUHAS Solar Panel and Water Turbines
14 | LUTE SUHANI RAMESHWAR Human Impact on Forest
15 | MENDWADE AISHWARYA PRAKASH Water Purification
16 | NAMDEO ARYAN UMASHANKAR Pollution, Pollution Control and Prevention
17 | PAIGAMI MANISH RAJENDRA Climate Change
18 | PAL VAISHNAVI VINOD Biodiversity
19 | SAHU APURVA TAPAN Recycling
20 | SAPATE PORNIMA PRABHU Sustainability
21 | THAKARE SUHANI SUKHADEO Energy Conservation
22 | THAKUR KRITI AINKATRAO Environmental Economics
23 | TOMAR TANU LXANDERKUMAR Wildlife Conservation
24 | TONGE SUHANI ANAND Environmental Ethics
25 | VYAS HIMANSHU MUKESH Renewable Energy
26 | WAHANE PREMANSHU ANIL Marine Conservation
27 | WAHANE TEJASVI PRAVIN Water Conservation
28 | WASNIK RUTIKA VINAYAK Solar Panel and Water Turbines
29 | CHANIANA KIRANPREET KAUR SARVIJEET SINGH | Human Impact on Forest
30 | DUBEY ISHA ROSHAN Water Purification
31 | FULZELE KASHISH GAJENDRA Pollution, Pollution Control and Prevention

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships
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32 | GOWARDIPE KAJAL PURUSHOTTAM Climate Change
33 | HEDAOO DHIRAJ RAJENDRA Biodiversity
34 | KAMBLE NAYAN ASHOK Recycling

35

KANGALE ACHAL RUSHI

Sustainability

36

KHOTELE MAYANK HEMANTKUMAR

Energy Conservation

37

MISHRA SHASHWAT RAMAKANT

Environmental Economics

38

MONDHE VISHAL VISHWANATH

Wildlife Conservation

39

SINGH KASHISH NAGENDRA

Environmental Ethics

40

SINGH SHEETAL AZAD

Renewable Energy

41

SONWANE BHAGYASHREE CHANDRAKUMAR

Marine Conservation

42

YADAV TAMANNA VIJAY

Water Conservation

43

BAWANKULE ANURAG AVIN

Solar Panel and Water Turbines

44 | CHANODE SONU SHESHRAO Human Impact on Forest

45 | CHAUDHARI SANIKA RAVINDRA Water Purification

46 | DABHADE SAURABH DADARAO Pollution, Pollution Control and Prevention
47 | DAKHOLE MUGDHA RAJESH Climate Change

48 | DANGORE SOHAM NITIN Biodiversity

49 | DHAWADE SHRAWANI DATTA Recycling

50

DOLAS SAHARSH SURESH

Sustainability

51

GAIKI VEDANT PRASHANT

Energy Conservation

52 | GANVIR SALONI RAJKUMAR Environmental Economics

53 | GIRDE CHETNA PRAKASH Wildlife Conservation

54 | HEDAU SAYLI VIVEK Environmental Ethics

55 | KAMBLE DIVYA DINESH Renewable Energy

56 | KHANDATE NEHA KISAN Marine Conservation

57 | KHARWALE ASHWINI RATIRAM Water Conservation

58 | MAMULKAR RAJVI PRASHANT Solar Panel and Water Turbines
59 | MANKAR SAYALI DEVRAO Human Impact on Forest

60 | MARWADE SANIKA BHASKAR Water Purification

61 | MOURYA HARSHIT PRAMOD Pollution, Pollution Control and Prevention
62 | NASARE NIKHIL NARAYAN Climate Change

63 | NASARE RAHUL RAJENDRA Biodiversity

64 | NIRANJANE VRUDDHI SAWAN Recycling

65 | PARDHI CHETANA MANISH Sustainability

66

PATIL PRERNA HANAMANT

Energy Conservation

67

RAMTEKE SHASHANK NITIN

Environmental Economics

68

RATTHE ARYA VINOD

Wildlife Conservation

69

SAHU DEVSHRI ASHOK

Environmental Ethics

70

SULAKHE MANDAR CHANDRASHEKHAR

Renewable Energy

71

SURYAWANSHI VAIBHAV DURYODHAN

Marine Conservation

72

TALNIKAR LAVANYA RAMAKANT

Water Conservation
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73

THAKARE PRACHI DILIP

Solar Panel and Water Turbines

74

TIWARI PRIYA RAKESHKUMAR

Human Impact on Forest

75 | TUBID YASHWARDHAN SIDHESHWAR Water Purification

76 | BANGRE ARPIT MANOJ Pollution, Pollution Control and Prevention
77 | BHAYDE PRATEEKSHA PRAVIN Climate Change

78 | BHENDARKAR KHUSHRANG JAIPRAKASH Biodiversity

79 | BHUJADE RUTUJA RAJENDRA Recycling

80

BISEN SAGAR ARUN

Sustainability

81

BISWAS APARAJITA APURBAKUMAR

Energy Conservation

82

DUDHANKAR RUPALI RAJESH

Environmental Economics

83

GAWANDE NEHA GAJENDRA

Wildlife Conservation

84

GONDANE ISHA DINESH

Environmental Ethics

85

GUPTA PRINCY ASHOK

Renewable Energy

86

GUPTA VAISHNAVI BHARAT

Marine Conservation

87

INGLE AJINKYA MAHENDRA

Water Conservation

88

KARANDE ASTHA GANGADHAR

Solar Panel and Water Turbines

89 | KHODE YASH SANJAY Human Impact on Forest

90 | KUITE ANUSHKA VINOD Water Purification

91 | LICHADE AYUSHI KRISHNA Pollution, Pollution Control and Prevention
92 | LOKHANDE AKANSHA ARVIND Climate Change

93 | MOHADIKAR AKSHITA PUSHPARAJ Biodiversity

94 | NAGRIKAR ANUJA JAYANT Recycling

95

PANDEY KAMAL BRIJESH

Sustainability

96

PARATE PRANJAL JEEVAN

Energy Conservation

97 | SATFALE RAKSHA SANJAY Environmental Economics
98 | SINGALWAR FALGUNI ANIL Wildlife Conservation
99 | TOMAR ATHARVA JITENDRA Environmental Ethics
100 | WAGDE ASHLESHA YUVRAJ Renewable Energy
101 | WAGHE SAKSHI SANDIP Marine Conservation
102 | YADAV SEJAL ASHOK Water Conservation
103 | AKRE KHUSHI KAILASH Solar Panel and Water Turbines
104 | BAGDE SHREYA TARACHAND Human Impact on Forest
105 | BHATTALWAR VARAD ATUL Water Purification
106 | DAWARE SARVESH SUDHIR Pollution, Pollution Control and Prevention
107 | DOBLE VAISHNAVI GAJANAN Climate Change
108 | GHORMARE KRUTIKA ANKUSH Biodiversity
109 | GHUGAL ABHISHAKTI HARIBHAU Recycling
110 | HULKE VINAY MORESHWAR Sustainability
111 | KODANE PUNESHA DILIP Energy Conservation
112 | LENDE SANJANA KISHORIJI Environmental Economics
113 | LUTE HIMANSHI RAMESH Wildlife Conservation
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114 | MOHATURE TANHVI CHANDRASHEKHAR Environmental Ethics

115 | AYYAGARI RENUKA SUDHAKAR Renewable Energy

116 | BANTE SHRADDHA GUDDU Marine Conservation

117 | BEHAR KHUSHI RAJU Water Conservation

118 | BHAISARE CHETANA DINESH Solar Panel and Water Turbines
119 | BHIMTE SHRIYA SURENDRAKUMAR Human Impact on Forest

120 | CHOUDHARY VAISHNAVI CHANDRAKANT Water Purification

121 | GANVIR ANUSHKA ANIL Pollution, Pollution Control and Prevention
122 | GOSWAMI DIVYA VIKAS Climate Change

123 | GOSWAMI LAXMI KISHOR Biodiversity

124 | GUPTA SHREYA RAVINDRA Recycling

125 | KALE MRUNALI CHANDRAJEET Sustainability

126 | KOLHE HARSHINI ARVIND Energy Conservation

127 | LONDE HARSHADA RAJESH Environmental Economics

128 | MOHOD SAMRUDDHI SATISH Wildlife Conservation

129 | MUDE DIVYA SUDHAKAR Environmental Ethics

130 | PARIHAR SHREYA SUSHILSINGH Renewable Energy

131 | PATHADE MRUDULA PRAVIN Marine Conservation

132 | PHAD ANURADHA RAJABHAU Water Conservation

133 | PUSADKAR ANNADA VIVEK Solar Panel and Water Turbines
134 | RAMTEKE ROHANSHI SHESHRAJ Human Impact on Forest

135 | RATHOD SHALINI ANIL Water Purification

136 | RAUT RIYA TRILOKCHAND Pollution, Pollution Control and Prevention
137 | SAHARE JANVI RAJU Climate Change

138 | SHRIRAME FALGUNI SANDIP Biodiversity

139 | THAKARE KADAMBARI SANJAY Recycling

140 | TIDKE VAIBHAV WAMAN Sustainability

141 | UPASE VAIDEHI MANOHAR Energy Conservation

142 | WARHEKAR TWINKLE GOKUL Environmental Economics

143 | ALDAK NUPUR RAJENDRA Wildlife Conservation

144 | BADGE HRUSHIKESH KIRAN Environmental Ethics

145 | BHAKNE POONAM NIRANJAN Renewable Energy

146 | BHUTE JANVI SACHIN Marine Conservation

147 | CHANGOLE ANUSHKA DEVIDAS Water Conservation

148 | DALAL DHANASHREE VIKAS Solar Panel and Water Turbines
149 | DEOTALE SHRUTIKA DILIP Human Impact on Forest

150 | DESHMUKH TANVI RAJESH Water Purification

151 | DHAKATE KRUTIKA MAHESH Pollution, Pollution Control and Prevention
152 | GHADGE SIDDHANT RAMUJI Climate Change

153 | HEDYATULLAH SUHANA MD Biodiversity

154 | JOGANI ISHA SURAJ Recycling
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155 | JUNGHARE SANCHIT SHESHRAO Sustainability

156 | KADU UNNATI UMESH Energy Conservation

157 | KAMDAR SURBHI NARESH Environmental Economics

158 | MALOT MUSKAN HUSEIN Wildlife Conservation

159 | MASRAM KHUSHBU DEVANAND Environmental Ethics

160 | NAGARE TANMAY PRADIP Renewable Energy

161 | PAIDLEWAR SALONI DINESH Marine Conservation

162 | PAIGAMI MEETALI RAJENDRA Water Conservation

163 | PATIL ANSHUL RAVINDRA Solar Panel and Water Turbines
164 | PRASAD SONAM RAMNATH Human Impact on Forest

165 | RALBANDIWAR UMARANI SANJAY Water Purification

166 | SINGH MUSKAN KUNDAN KUMAR Pollution, Pollution Control and Prevention
167 | THAKUR SHRUSHTI DEEPAKSINGH Climate Change

168 | UPARKAR JUEE VILAS Biodiversity

169 | WALDE DURGA RAJU Recycling

170 | WANKHEDE JUHI MANOJ Sustainability

171 | ADROKAR TULNA DILIP Energy Conservation

172 | AGNIHOTRI DEVESH MAHESH Environmental Economics

173 | ALAM ALIYA MD AFTAB Wildlife Conservation

174 | ALONE KHUSHI PRABHUDAS Environmental Ethics

175 | AMBOLIKAR ISHIKA MANISH Renewable Energy

176 | BAGDE DIYA DEEPAK Marine Conservation

177 | BAGHEL UMAKANTI JAGMOHAN Water Conservation

178 | BAISWARE ADITYA RAJESH Solar Panel and Water Turbines
179 | BHAGAT ANURADHA ARUN Human Impact on Forest

180 | BHAISARE SEJAL SUSHIL Water Purification

181 | BHONGADE SNEHA MANISH Pollution, Pollution Control and Prevention
182 | BISEN MINAL SHANKAR Climate Change

183 | BORSE PRANALI ANIL Biodiversity

184 | CHADOKAR GARIMA WAMANRAO Recycling

185 | CHATAP PAYAL RAMRAO Sustainability

186 | DESHMUKH ROHINI VINOD Energy Conservation

187 | DHOLE MANJIRI ANIL Environmental Economics

188 | DORLE YASH SUNIL Wildlife Conservation

189 | DUTTA RAVEN SONI Environmental Ethics

190 | FULZELE SUHANI SAHADEO Renewable Energy

191 | GHAYWAT YASHASHREE SANJAY Marine Conservation

192 | GHORE VANUSHKA VINOD Water Conservation

193 | GUPTA MOHINI MAHENDRAKUMAR Solar Panel and Water Turbines
194 | HAWARE JAYESH ATUN Human Impact on Forest

195 | JAISWAL KASHISH MANO! Water Purification
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196 | JAISWAL SALONI SATISH Pollution, Pollution Control and Prevention
197 | KALAMBE SHREYA GUNWANT Climate Change

198 | KASEKAR EKTA SANJAY Biodiversity

199 | MADAN DAKSHITA SANJAY Recycling

200 | MANAPURE TANUSHREE ROHIT Sustainability

201 | MOHADIKAR SHRUTI PURUSHOTTAM Energy Conservation

202 | NAHATE ASHWINI RAVI Environmental Economics

203 | SANIKA RAHUL KASHIKAR Human Population and Enviornment
204 | RAUT SRUSHTI BHIMRAO Environmental Ethics

205 | SAMRIT SMITA ARVIND Renewable Energy

206 | SARODE PRACHI DHARMENDRA Marine Conservation

207 | SATHAWANE MRUNMAYEE PRAMOD Water Conservation

208 | SHENDE BHAGYSHREE VILAS Solar Panel and Water Turbines
209 | SHENDE MRUDUL RAHUL Human Impact on Forest

210 | SHENDE SHRAVANI RAMESH Water Purification

211 | SHINDE AKANSHA VIJAY Pollution, Pollution Control and Prevention
212 | SINGH SHIPRA PAWAN Climate Change

213 | TODASE ISHIKA SUBHASH Biodiversity

214 | WALKE DEVYANI RATNAKAR Recycling

215 | ZADGAONKAR AVANTI ANIRUDHA Sustainability

216 | ZUNZUNKAR TANUSHREE RAMBHAU Energy Conservation

217 | ATILKAR PRANAY DNYANESHWAR Renewable Energy

218 | BAGDE YASHIKA PRAMOD Marine Conservation

219 | BARDE VISHA PRAKASH Water Conservation

220 | BHOYAR HEMAD AJAY Solar Panel and Water Turbines
221 | BHUSHANWAR MRUNALI NARESH Human Impact on Forest

222 | BISEN KAJAL DEBILAL Water Conservation

223 | BOLE ANCHAL ANOOP Solar Panel and Water Turbines
224 | BONDRE TITHI KUSUMAKAR Human Impact on Forest

225 | BORKAR DUSHANT RUSHI Water Purification

226 | CHAVHAN AYUSH DILIP Pollution, Pollution Control and Prevention
227 | CHIKHALKAR HARSHADA WASUDEV Climate Change

228 | CHOUDHARI BHARVI VIKAS Biodiversity

229 | DALVI CHETNA KAILAS Recycling

230 | GAJBHIYE ARPITA KISHOR Sustainability

231 | GUJWAR KHUSHBU PURANSINGH Energy Conservation

232 | HIWARKAR RAUNAK KRISHNA Environmental Economics

233 | ISHWARKAR KANIKA YOGRAIJ Wildlife Conservation

234 | JIWANE GRECY CHANDU Environmental Ethics

235 | JOSHI ARYAN SHRIPAD Renewable Energy

236 | KADAMDHAD MAYUR YOGESHWAR Marine Conservation
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237 | KALAMKAR SHRAVANI MADHUKAR Water Conservation

238 | KAMBE ARPIT AVINASH Solar Panel and Water Turbines
239 | KAMBLE KOMAL SANJAY Human Impact on Forest

240 | KAWDE KHUSHI RAJU Water Purification

241 | KHOT SAMIKSHA GHANSHYAM Pollution, Pollution Control and Prevention
242 | KOTHALKAR AWANTI SAHEBRAO Climate Change

243 | KULTHE SNEHA PAWAN Biodiversity

244 | Tanvi Samarth Recycling

245 | Humera Afroz Sustainability

246 | Mayur Kadhadhad Energy Conservation

247 | Sakshi Vaidya Environmental Economics

248 | Sanika Zade Wildlife Conservation

249 | Mitali Thakare Environmental Ethics

250 | Yash Wasnik Renewable Energy

251 | Khushi Singh Marine Conservation

252 | Harshal Upadhya Water Conservation

253 | MADAN MOKSHITA HARISH Solar Panel and Water Turbines
254 | MANKAR MAITREYEE KISHOR Human Impact on Forest

255 | MATE SHREYA SUDHAKAR Water Purification

256 | MORE DHANASHREE DEEPAK Pollution, Pollution Control and Prevention
257 | PANDEY DURGESH GOKUL Climate Change

258 | PANDEY ISHIKA AMARNATH Biodiversity

259 | PANDEY VISHAKHA SURENDRA Recycling

260 | PAWADE PRADNYA PURUSHOTTAM Sustainability

261 | RAMTEKE ISHITA CHANDRASHEKHAR Energy Conservation

262 | RAUT NEHA BABURAO Environmental Economics

263 | RAUT SALONI GIRISH Wildlife Conservation

264 | RAUT SANIKA DILIP Environmental Ethics

265 | ROHANKAR RIYA MUKESH Renewable Energy

266 | SAMARTH TANVI YASHWANT Marine Conservation

267 | SHARMA KANIKA GANGA Water Conservation

268 | SHEIKH HUMERA AFROZ NASIR Solar Panel and Water Turbines
269 | SINGH KHUSHI PRAKASH Human Impact on Forest

270 | SONARKAR NEHA SANJAY Water Purification

271 | SONKULE ROMI VILAS Pollution, Pollution Control and Prevention
272 | THAKRE MAITHILI NARESH Climate Change

273 | TINKHEDE AISHWARYA SUNIL Biodiversity

274 | TIWARI ACHAL ANUJ Recycling

275 | UPADHYE HARSHAL DILIP Sustainability

276 | VAIKAR SAKSHI SHANKARRAO Energy Conservation

277 | WAKDE NITESH SIDDHARTH Environmental Economics
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278 | WAKULKAR VEDANTI DINESH Wildlife Conservation
279 | WASNIK ASHIT NARESH Environmental Ethics
280 | WASNIK GUNGUN LAXMAN Renewable Energy
281 | WASNIK YASH PRAMOD Marine Conservation
282 | YADAV MAMTA SANTOSH Water Conservation
283 | ZADE SANIKA CHANDRASHEKHAR Solar Panel and Water Turbines
284 | BAGHELE AARTI OMSHANKAR Human Impact on Forest
285 | BHONDGE KUNALI SATISH Water Purification
286 | BOMBARDE SHREYA VIJAY Pollution, Pollution Control and Prevention
287 | CHOUDHARI NANDINI DINKAR Climate Change
288 | DHOKE SANJANA ANKUSH Biodiversity
289 | DHUDSE ADITYA RITESH Recycling
290 | KALE SUMATI SANJAY Sustainability
291 | KHARE JATIN SURESH Energy Conservation
292 | KOSEKAR KOMAL KISANA Environmental Economics
293 | MEHAR HIMANSHI VIJAY Wildlife Conservation
294 | NANDANWAR SALONI ARUN Environmental Ethics
295 | NEMADE RAM ARUN Renewable Energy
296 | RAUT MOHINI MANOHAR Marine Conservation
297 | SAWARKAR SWAYAM KISHOR Water Conservation
298 | UIKEY KRITIKA YOGESH Solar Panel and Water Turbines
299 | WAHALE PRESHIT RAJESH Human Impact on Forest
300 | MOHAMMED SAHIL ANWAR MOHD SADIQUE Water Purification
MOTIWALA
301 | BANSOD ANJALI VISWAS Pollution, Pollution Control and Prevention
302 | BEDADE MANISHA JANARDAN Climate Change
303 | BOPCHE PAYAL NANDKISHOR Biodiversity
304 | KAMBLE SAYALI CHANDRAPAL Recycling
305 | MANWATKAR AAHAN DEEPAK Sustainability
306 | NARNAWARE SAKSHI ANIL Energy Conservation
307 | NIMJE ARNIKA SUSHILKUMAR Environmental Economics
308 | RAMTEKE HITALI PADMAKAR Wildlife Conservation
309 | RANGARI YASHIKA SUSHIL Environmental Ethics
310 | UIKE VIDYA MAROTRAO Renewable Energy
311 | UIKEY GAYATRI TEJRAM Marine Conservation
312 | WAHANE KOMAL DEVANAND Water Conservation
313 | ADHAU PURVA PRAMOD Solar Panel and Water Turbines
314 | CHAUDHARI DURGESHWARI RAMPRASAD Human Impact on Forest
315 | DHORE SADICHCHHA DILIP Water Purification
316 | GUPTA KSHITIJ ADITYASHEKHAR Pollution, Pollution Control and Prevention
317 | HAJARE POOJA RAJU Climate Change
318 | INGLE NISHCHAL SHILPA Biodiversity
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319 | JANGLE VAISHANAVI ROSHAN Recycling

320 | KUNDARPAWAR ARYA VIKAS Sustainability

321 | MASKHARE MAYUR PRASHANT Energy Conservation

322 | MESHRAM MASUM SUDHAKAR Environmental Economics

323 | PALANDURKAR ANUSHKA AMAR Wildlife Conservation

324 | PATIL ROHIT SACHIN Environmental Ethics

325 | PAWAR SUMAN SHEMEKHIL Renewable Energy

326 | SHEIKH MANTESHA TABASSUM ALTAF Marine Conservation

327 | TUPAT MAYURI RAJESH Water Conservation

328 | WUIKEY ARYA ARUN Solar Panel and Water Turbines
329 | AMBULKAR PRANJAL RAJESH Human Impact on Forest

330 | ANSARI MUGHEES UR SHAFIQUR RAHMAN Water Purification

331 | ARVERKAR AACHAL RAJNAND Pollution, Pollution Control and Prevention
332 | ATRAHE KARINA PARASRAM Climate Change

333 | BADGE KARTAVYA PRAKASH Biodiversity

334 | BADKHAL SHWETA BALKRUSHNA Recycling

335 | BAGADE TUSHAR BHAUJI Sustainability

336 | BAMBAL KARTIK SUDHAKAR Energy Conservation

337 | BANSOD MAI RAMDAS Environmental Economics

338 | BARDE PRACHI DNYANESHWAR Wildlife Conservation

339 | BHASMOTE MAHIMA RAJENDRA Environmental Ethics

340 | BHEDE SAHIL GANESH Renewable Energy

341 | BHUJADE PRATIK TULSHIRAM Marine Conservation

342 | BORKAR NAYANI SUNIL Water Conservation

343 | BURDE SARANG NARENDRA Solar Panel and Water Turbines
344 | CHICHKHEDE SAYYAM SHYAMKUMAR Human Impact on Forest

345 | DEDHE TANVI RAJEEV Water Purification

346 | DESHMUKH SHRAVANI VINOD Pollution, Pollution Control and Prevention
347 | DHOTE SANCHALI RAMKRUSHNA Climate Change

348 | DUBEY AYUSH RAJESH Biodiversity

349 | FARUKI REHAN SHAHEJAD Recycling

350 | GAIKWAD HARSH HARISH Sustainability

351 | GEDAM PRANAY VAISRAJ Energy Conservation

352 | GHUMARE RUPESH RAJENDRA Environmental Economics

353 | GOKHE PAWANKUMAR RAMKISHOR Wildlife Conservation

354 | GUHE SIDDHESH SUBHASH Environmental Ethics

355 | HEDAU CHETNA SUNIL Renewable Energy

356 | HULKE PRACHI MAHESH Marine Conservation

357 | JAULKAR TANUSHREE RAM Water Conservation

358 | KATRE PRANJALI CHANDRAKANT Solar Panel and Water Turbines
359 | KHANDARE NANDINI VIJAYRAO Human Impact on Forest
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360 | KHANDEKAR PIYUSH CHANDRAMANI Pollution, Pollution Control and Prevention
361 | KHARABE YASH PRAVIN Climate Change

362 | KOKATE MANAS SHAILENDRA Biodiversity

363 | KSHIRSAGAR HARSH ASHISH Recycling

364 | KUHITE KRUNAL AJAY Sustainability

365 | MAHAMUNE ALKESH ARUN Energy Conservation

366 | MALGHATE TANMAY PREMGOPAL Environmental Economics

367 | MANE ADITYA KAILAS Wildlife Conservation

368 | MASRAM ANURAG GANESH Environmental Ethics

369 | MESHRAM RUCHIKA SHANKAR Renewable Energy

370 | MESHRAM VAIBHAVI CHANDRASHEKHAR Marine Conservation

371 | NAKSHANE SAMIKSHA NARENDRA Water Conservation

372 | PANDEY PRITI BIJENDRA Solar Panel and Water Turbines
373 | PARDHI KHUSHEE UDELAL Human Impact on Forest

374 | PATLE TRUPTI ASHOK Water Purification

375 | PATRE NITESH NEHARULAL Pollution, Pollution Control and Prevention
376 | PAWAR AYUSH BABAN Climate Change

377 | RAJGE SNEHAL RAVINDRA Biodiversity

378 | RAMTEKE SHRUSTI RAJESH Pollution, Pollution Control and Prevention
379 | SANAP VIKAS NAMDEO Climate Change

380 | SHAHARE PUJAN SANJAY Biodiversity

381 | SHARNAGATE ARCHANA TEJRAM Recycling

382 | SONBARSE YASH NARESH Sustainability

383 | TAMBULKAR PUSHPAK ANIL Energy Conservation

384 | TEMBHARE DEVASHISH SANTOSHKUMAR Environmental Economics

385 | THAKRE ISHWESHWARI RAJENDRA Wildlife Conservation

386 | THAWARE NAMRATA PRAMOD Environmental Ethics

387 | WARATKAR NIKITA SATISH Renewable Energy

388 | WASNIK ANURAG RAJESH Marine Conservation

389 | YADAV SHLOK CHANDAN Water Conservation

390 | YEKUDE TEJASWINI PUNDLIK Solar Panel and Water Turbines
391 | ZADE ANUJA VILAS Human Impact on Forest

" e
S,

Dr. P.B.Zamarkar( Convener)

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships

206



SHIVAJI SCIENCE COLLEGE, CONGRESS NAGAR, NAGPUR
ENVIRONMENTAL STUDIES

Session 2023-2024

The environment encompasses everything around us, from the air we breathe to the
ecosystems that support life on Earth. It's a complex system of interconnected elements,
including natural resources, climate patterns, biodiversity, and human acivities. Protecting
the environment is crucial for sustaining life and ensuring the well-being of present and
future generations. This involves conservation efforts, sustainable resource management,

reducing pollution, and mitigating the impacts of climate change

Environmental studies help us comprehend the intricate interactions between living
organisms and their surroundings. This knowledge is crucial for maintaining biodiversity
and ensuring the sustainability of ecosystems. Environmental studies play a vital role in
addressing climate change. Through research and analysis, we can develop strategies to
mitigate greenhouse gas emissions, adapt to changing climatic conditions, and protect
vulnerable communities and ecosystems from the impacts of global warming.
Environmental studies raise awareness about the importance of conserving and preserving
natural habitats and endangered species. By understanding the value of biodiversity and
ecosystems services, we can work towards protecting fragile environments and preventing
species extinction. environmental studies are essential for fostering a deeper understanding
of the natural world and promoting the conservation and sustainable use of Earth's

resources for the benefit of present and future generations.

ENVIRONMENTAL STUDIES : FOR B.Sc —1I and BCA-II

Teaching Methodologies

The core Moudle Syllabus for Environment Studies includes class room teaching and
Field Work. The syllabus is divided into eight units covering 50 lectures. The first seven units

will cover 45 lectures which are class room based to enhance knowledge skills and attitute to
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environment. Unit eight is based on field activites which will be covered in five lecture hours
and would provide student first hand knowledge on varios local environmental aspects. Field
experience is one of the most effective learning tools for environmental concerns. This moves
out of the scope of the text book mode of teaching into the realm of real learning in the field,
where the teacher merely acts as a catalyst to interpret what the student observes or discovers
in his/her own environment. Field studies are as essential as class work and form an
irreplaceable synergistic tool in the entire learning process.Course material provided by UGC

for class room teaching and field activities be utilized.

Annual System : The duration of the course will be 50 lectures. The exam will be

conducted along with the Annual Examination.

Semester System : The Environment course of 50 lectures will be conducted in the second

semester and the examination shall be conducted at the end of the second semester.

Exam Pattern :The question paper should carry 100 marks. The structure of the question

paper being :
Part-A, Objective Question - 50 marks Part-
B, Essay type question - 25 marks Part-
C, Field Work(Project) - 25 marks

During academic year 2022-2023 environmental studies organized 4 days educational
visit to college campus and nearby area from dated 25-28 October 2023 for B.Sc and BCA 1I

year students. Per day each batch will be taken for the campus visit.

Environmental Studies Educational Visit Report:

The Environmental Studies department of Shri Shivaji Science College organized a four-
day educational visit from October 25 to 28, 2023, aimed at providing students with practical
exposure to environmental issues, conservation efforts, and sustainable practices. The visit
encompassed the college campus and nearby areas of Nagpur to foster a deeper understanding of

environmental dynamics
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Day 1: Exploration of College Campus On the first day, students gathered at the college campus
where they were briefed about the itinerary and objectives of the visit. Guided by faculty
members, students embarked on a comprehensive tour of the campus, focusing on its
biodiversity, green spaces, and sustainable infrastructure. They learned about the various flora
and fauna present on campus and the initiatives taken by the college to promote environmental

conservation, such as recycling programs and energy-efficient facilities.

Day 2: Field Trip to Nearby Nature Reserves. The second day of the educational visit involved a
field trip to nearby nature reserves and conservation areas. Students had the opportunity to
observe local ecosystems firsthand, including forests, wetlands, and riverbanks. Guided nature
walks and interactive sessions with park rangers provided students with insights into the
importance of biodiversity, habitat conservation, and the challenges faced by these ecosystems.

They also participated in activities such as birdwatching and plant identification exercises.

Day 3: Community Engagement and Awareness The third day focused on community
engagement and awareness-building activities. Students visited local communities residing near
the college campus to learn about their environmental concerns and initiatives. Interactive
discussions and workshops were conducted to raise awareness about sustainable practices, waste
management, and the importance of preserving natural resources. Students actively participated
in community cleanup drives and tree-planting activities, fostering a sense of environmental

responsibility and civic engagement.

Day 4: Reflection and Conclusion On the final day of the educational visit, students engaged in
reflection sessions facilitated by faculty members. They shared their experiences, insights, and
lessons learned throughout the four-day excursion. Group discussions centered on identifying
ways to implement sustainable practices within the college campus and contribute to local
environmental conservation efforts. The visit concluded with a closing ceremony where students

were recognized for their active participation and commitment to environmental stewardship.

The four-day educational visit to explore the college campus and nearby areas proved to be an
enriching experience for students, providing them with valuable insights into environmental
issues and conservation efforts. Through hands-on activities, interactive sessions, and

community engagement initiatives, students not only deepened their understanding of

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships 209



environmental concepts but also developed a sense of responsibility towards safeguarding the
environment. Such initiatives play a crucial role in nurturing environmentally conscious

individuals who can contribute positively to society and address the challenges of sustainability.

Dr. P.B.Zamarkar

Convener
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NAME : SAYALI KAMBLE

CLASS : BSC 2" YEAR

BATCH : G-2

GROUP : CBG

SUBJECT : ENVIRONMENTAL SCIENCE

TOPIC : HUMAN POPULATION AND ENVIRONMENT

e

e
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SUBMITTED BY: BSC 2" YEAR

REPORT PREPARED BY SAYALI KAMBLE

(b
SUBMITTED TO Dr P. B. Zamarkar
[Environmental Sciences]
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HUMAN POPULATION AND THE ENVIRONMENT

L_i;pulnﬁnn growth:
b Droughts, outhreak of diseases lead to luman deaths, PA™ ety AT experiencerd lange seale mrtal ity
&i_lz to plague — about $0%% of people in Asia and Europe died due 1o the disense, : BT
| Science and technologieal advaneement have increasedl the expectoney :1I'Iu|lu1m1. I L“lll'l'lf-'l ntnrice ; T""“F:
with good sanitation food and medical facilities inerease in populition exponentially. In :_mnuull:un:l h.w:r
i’-:m“,_.,. children are said to be assets who help the parcnts in felds, Therelore, m developing countrics thie
i:hpui:unn Increase is at o rate of 3.4% per year.
Causes of rapid population growth _

+ The rapid population growth is duc to decrease in death rate and increase in birth rate.

«  Availability of antibioties, immunization, increased food production, elean waler anil zr dlecrenses

the famine-related deaths.
* In agricultural based countries, children are required to help parents in the Tield that is why
_ population increases in the developing countnes.

FPopulation

it is defined as a group of individunls of the same species lving in the same area in o given Hime,
Population density

It is expressed as a no. of individuals of the population per unit area or per unil volume
‘Parameters aflecting population size

1. Binh rate or Nawlity : It is the no. of birth per 1000 people in o population in o given year
"2 Death rate: It is the no. Ofdeaths per 1000 people in @ population in a given year

) Immigration: It denotes the armival ol individual from neighboring population
!.-4 Emigration: It denotes the dispersal ol mdividuals from the oniginal |'I-I.l|‘.|lli:|llil.'.|ll Loy MW fiFcas,

:ﬁlmttrmin of pupnhlinn prowih
» Exponential growth
Doubling time

Infant mortality e

Total fertility rte
prlal;:ml:lﬂ Jevel

. Male/fenale mtio

! ,'L & D,:mugl‘:p!"llll: triamsition.

L]

WWariation of population based on age siructure
- ;:"H,mducliw: population (0-14 years)
H.-_-}'u'ulll"-'“"'“ population {15 - 44 years)

s

. Post reproductive popalistion (ubove 45 yearg)
3. ] -
. Pyrumid i.llli“:d - Inudia, !!-urrgiuiirﬁh. anil I'.:hmpin “r'"l—.-"'—' o ol 2 i e LA X
s E.rrnup hence Population growth increases| yuung people enter into reproductive age
e :
,,,; Hell :hlpﬂd France, USA, aml UK, | pre-proiligtive AR grotp popubstion & reproductive
ks population ar¢ almoat cqual, henee populstion growl iy v

sahle) g group

=
| ]
L]
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pPopulation Explosion — The enormotis increase 1h population duc

Time — The number of yeurs pecde ation 1o douible 1 SEEC

Doubling d for a popu!
Causes of population eaplosion: _
« Moderm medical facilities birth rale,
« Increase of life expeciancy,
o [literacy.

reduces death mte & increases

Effects of population explosion (PE)

Poverty - infant marality is the tragic indicator of poverty

PE leads to Environmental degradation,

PE cases over - exploitation of natural resources,
Renewable resources like forests are under threat,
Increase in population increases disease, communal war

Leads to development of slums
Lack of basic amenities like wal

er, education , health etc

ties and variation amang nalions:

... If a quantity varies by a fixed % 1071, 10°2 etc.

Population characteris

1. Exponential growth: 1.3.5...
7. Doubling Time Td = 70/ 2%

' 3. Total Fertility Rate (TFR) 15 | 9 developing countries, 4.7 developing countries and
6. 1in 1950

A. Infant mortality: % of infints died out of these bom in a year lnst 30 years,

global males and females has risen from 40 to 55.5 '
5 years. In India 22.6 in 1900 .3a
2000, In Japan and Sweden 77-77.4 & 82-84 years and 23.3 in 1900 & 603

6. Life expectancy: The average no. of years o new bom baby is expeeted to live. The life cxpect
: o

= ation 18 Joss that reproductive age H"ru,'

v
3. Urnshaped -0 | :
¥ . =gt LSk - 11
3 Jatkon _|-_‘|J'|.'I'l.'|.lll-l-i'.'|-|'|f ——
hence popu 3 pefors 1915 -
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Ta-T4 -lggq-lﬁ:" L'. =

65-89 @an-103d s
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a5 -1 paw E
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a B Prercadt of ok lEibon

low death rate and high birth rate
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1
% .

.' AI]@'! couples o describe their family size and also time spacing of their of spring
“ T""‘-“'"'d'-_‘ importance, knowledge and benefits of their small family 1o people
s Education in held and farmily welfare system Sex education gwareness

- WHO extirnatid 3% of werlds martied couples ;d:rplr;d family planning measures, 300 million couples not
assessed 1o family planning

I}L"HI'L\' PLANNING PROGRAMME
bjectives

L [

Reduce infan mortality rate,

Achieve 100%, of binh, death, marriage, pregnancy registration

Encourage late marriages, laie child-beanng.

Imprave women's health, education, employment.

Prevent & Control of communal diseases.

Fromote small family norms

Making free & compulsory education upto 14 yrs & Constraint spread of AIDS
f&ﬂllt}- control methods:

Fraditional method — taboos and folk medicine

.--_.._...,..-..
S TN P b e

Hodern method Permanent method (Sterilization done by minor surgery)

F
¥
&

i) Tubectomy = female sterilization done by tying the tubes cammying ovem (o uterus.
b} Vasectomy = male sterilization, done by tying the tubes carrving the

Temporary method
b a) Condoms = used by males to prevent sperms
. b) Copper Ts = small objects placed by doctor in the uterus
! ¢) Oral contraceptive pills, drugs

|
Envirenment and human health:

E Environment is defined as man along with his surroundings, which consists of biotic, sbiotic and
E:'_n:..;i,n]. seical components. Therefore, when we cause danger o these components, which surrounds us, they in
L turn affect our health.
. The :ﬂ\fiﬂmmtnml dﬂ-l'-lgﬂ“i created h_'!u" Min ane many: Fupul;ﬂim-l ':leiiﬂl‘l, umﬂ“!ﬂll’d urbanizati
i ereating water, air and landscape pollution, deforestation, desertification, vse of pesticides in agriculure eu:.l
\Every one of these has implications for the health of the individual as well as society as a whole, None can be
:'-,IEFIﬂTﬁﬂ because the scale of Pﬂlﬂ'ﬂiﬂ i‘-ﬂ!ﬂmily 1% incre-m.‘jng day h]r' dﬂ}'.
| 'L Health hazards may be ansing from: water contamination or pollution, air pollution, use of pesticides
" lenters through food chain, rdiation cffcet of nuclear water, diseases caused from improper disposal of solid
dt‘h'hun and also due 1o noise pollution,

kel

f ¥y

i
%‘_.“'-'*MH RIGHTS | |

§  Human rights 2% the fundamental rights, which are possessed by all human beings rrespective of their
L casie, naliunniil_‘:". sex and lanpuage.

k.' ._L_\—__,_:—'_'_'—‘ e —
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el by UN.

UNKHR was esable
s IS
IN 1948 Universal Declaration of Huma? kig o gion puilding houses, choose any Prafiy,
- e forming U y i
Human right to I'remlnnﬂen.prﬂi::;":'p ml.mr[:'l'] . religion o his wishes| |
Husnan right to property IHLL]“_ o [freedom 19 ¢hoose e f!l]miplrﬂi!l-'. SN
o Human right to freedom ufﬂ'[:lﬂ.;:ﬂn“ (right iy CONSErve E‘-I""t';_‘]-m]t]-||]11:l1.lill| rights nre .I"‘Ill."l:
W u I"L 1 * Iy |
e Tluman right to culture and ¢ can go 10 court 1% T o
*  Human right to constitutional ”mndmufl hefore lnw withot! Illm:““mll”::: ;L l::;::illlll o uu“t'mﬂ
o  Human right to ulul: : t‘ ation [children should no (icient food, salie, waler, healihy o,
+  Human right against cxp ¢ [right 10 gel sufficie P Mg,
« Human right to food and environmen o prtodd il and mental healih),
o Human right to good health fright to have VIV 8

VALUE EDUCATION b
knowledge. We can identily O gy

lt E5 TI.EI-‘.]:Ii"E h“[ I:ﬂminE ﬂhﬂu: 1hﬂ‘ Pﬂﬂiiﬂ-ﬂﬂT lhiﬂg 1|'|J'IJIIE!'I

oursclves with the help of knowledge amd expericnce. i

Types [

. Fﬂn.r?::;’ti:::ﬁmminﬁ process, all will read, write, get jobs, tackle any problem with fomdg

2 "l.-"nh.u-: education — .

3. Value-based environment education- .
knowledge about principles of ecology, biodiversity, cure for natural resources, know ek
and clean environment,

1
Ohjectives

To improve the integral growth of human begins. !
To create antitudes and improvement towards sustainable lifestyle.

= To increase awareness aboul our national history our culiural |11:l'i|:1.gc, ﬂmgtimmmlﬁﬁﬂ-
national integration, community develo9pment and environment,

= To create and develop awareness about the values ang

= To know about various living and non-
EnVIFonment,

o their significance and mle.
WInE organisms and their interaction with

Value Edocation:

Education is one of the most impontant eols in
cotntry. The objective of education should not be g
good results and get some good job. Edueation dogy g

hlil'lﬂing ﬂhﬂut H‘!E‘iﬂ]_‘ltﬂnnmiu ﬂ-n'[l ,:“Ilur..lj an:_:

n_-hll conching the students 1o get through the ¢
Ol sunply meay

Value based enviconmental education:

Ervironmental eduelion I"i something thai eve Wi i g
ccology urlul I'unduml.::TiuH ::II" unul;:mnu-n} hi.'ip i “I'L'uh;: oy rirﬂ-ﬂllﬂ e well versed willl ) !
el amad 11s r_r.mumcur; i HI.IHI.I. l.l EOmmitmen| Iwardy the el .,-hi;.g.,:"m"']., anad o SeP® |uil"H
so that our children and geand ehildren y, have siifl Magemen of the resaupces i 3 5

Following the Sunreme Court dircetiveg, (g . < Planet, | !
curriculum right from the schiou] st 1, ““l'-'lzl'r:hr Vi ‘I-I|I1I"-ftr15llr|1mm|.| etlucation has Bec? il -rll'“'#‘__
I_._.___ — —_— L e l.ﬂ!juul.h, e I LT

e ——— e olil i 1o mnkcﬂﬂ'ﬂ"" -
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v. Lot us xee how ¢

vironmental education can be made value based one.
Preparsdton of texy books materials on environmental education — 1o built 8 positive attitude towards

[1111-.111“.'!11::1 lactors,

Mrm.ﬂl““ ke Tove, tolerance, compassion can be woven into environment. Education. This wall help o
re all lomms of hife and biodiversity,

j Culto ral and religious values: Our culture and religions teach us not to exploit nature — but Lo perform such
octions which project and sucred nature, Therefore these value scan be added up with environment. Education.
. Environment Education should stress on carth centric views mther than human centrie view such that it
clude the ethical values,

i, Global values: Stress on the concept human is part of nature and all natural processes ane inter linked and
ey arc 1n harmony. 17 thy harmony s disturbed it may lead 1o imbalance in ecology and catastrophie results,
. Spiritual values: highlights on self conteniment, discipline, reduction of wants ete. This will reduce our
prsumerist approach 11 the mentioned values are imcomorated in environment education, the goal of sustainable
gvclopmicnt amd environment conservation can be casily attained. Value bascd environment Fducation can
gz about a total transformation of our mind set, our sititudes and life style to protect nature,

thods of Imparting value Education:

e Telling

Modehng - presenting wdeas o leaner’s as model

Hole Plaving - Acting the role of another person

Moblem Solving - Asking the leamers about their decision during dilermma

Studying biographics of great man - use of great man good deeds & worthy thoughts

IMANS WELFARE

Need of Women Wellare _
e Waomen suffer gender discrummation :
s Devaluation at home, matnmomy, wurkploce, public & power
s Dowry death, rape, domestic violence, mental lorure 10 women

s Humian rghts ane violated, decision making are neglected

‘l Objeetives |
; To provide cducation
To umpan vocational traning
: s
To poherile AWInemes: -
To ?mpnn'u employiment opportunitics
To restore dignity. equality ||||,! respect.
e To aware problems of population
Jati mmission For WWomen
Oy o of wational {?_u _ ' |
: iffcmii::m'm-: constitutional & Jegal rights for women To
(i, . 3

review existing legislanons

*  To sensitize the enforcemen

Varioys Organizations rowards Wom | N |
jonal Network for Women & Miniog (NNWMM) — fighting for gender audit off
i

4

L

L

¢ & administrative machinery 1o women's causes.,

en Wellure:

= 'rh-:“.[ll
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- ] i tl
- . colated issues on internatiF
[ women wellare reln :
1 i b L. 1I L‘
Silning companies + inelusion

baliin s for Wi =

- Lniied Mathons Decade

i, . Ehimin
BIEmERSs ynl Conventiai oy thee 1 il
P TR THL Y @ [rromeln

i 1|,-11_'III §
FDAW) o Prote .
e dions (NG 0's) |

jminati inst Women
.  ccrimination Against
oAyl Forms of DISE
dion of Al

v upliftment
ol wimmen 8 uplith

Tpawer cducate village women & making ¢
i '

. Ha.-nd.hn-ﬂ*mmmlHrumlh.l

i . et of women by family
dlependent Lopmient = work for uplifimen
. evie
« Minlstry for Women mlu’l ( -m’"l:.“.“ﬁ |
ph.mniul..:. healtly, cilucsin & pwiarenics
CHILD WELFARE: I
2 for child Lahors | N
““‘*‘-“'fi. Ty .+ work in unhealthy conditions . [
LY h y ! .
Want ol Mancy » parents need money for their family !

Various Organizations towards Child Wellare:

- i int
1. UN Conventions on Rights of Child or International Law — promote & protect children
sociely
Rights of the Child:

The right 1o survival —» emphasizes on good health, nutrition, standard of living
The right to paricipation — freedom of thought 1o the chald
The right to development

—s ensures education, care, support, social security & recreation
The right to protection

—+ [reedom {rom exploitation, inhuman treatment & neglect

2, World summit on children — well being ol the children is targeted

3. Ministry of Human Resource Development (MHRD) — concentrate on childs health, educs
nutrition
4.  Center for Science & Environment (CSE) - keeping environment elean for healthy life of ¢
HIVIAIDS

AIDS is the abbreviated form for Acquired Immuno Deficiency Syndrome caused by a virus called
{(Human Immune deficiency Virus). Immune deficiency means that the disease §
< 3¢ 15 cha i "
of immune system ractenized by o weake
Origin of IIVIAIDS

1. Through Afnean Monkey or Chimpanzees to humap,
L. Through Vaccine Programmse
a, Polio, small pox vaccine prepared from m
b, spread through Hepatitis-1 virg] vaccing-
€. through small pox vaccine programme o

Scenario in Indie: India tanks 20d with 5.1 milli
TI!III.“I!II‘IJ!., Hb"ilﬁmm‘ & South Alriea

onkey's kidney-Africa,

Los Angles and N
cw Y
f Afticy ork,

on H s
IV affecteq People. The % is lower than

|_1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships

%‘_‘\‘“\—-——

276



f
e

-

—
——

rs |ﬂﬂﬂ!‘ﬂtin[{ modes of Transmission of mny

Bt
pctor
[
.r- ¥
é i [l::n;:rm:ch:d Sex with infected person.
- ]. D:!:f needles or syringes from HIV positive person.

‘. mmﬂﬂ Pregnancy, hn:.:u.l feeding HIV transmits from mother o infant babies.

s fransfusion during accident and pregnancy.

i
ol :
. Biol
e :'; w‘;’li'::ﬁk the :I:TlaF: o female tranamission is 2 1o 4 time more efficient than female to male transmission
g . by * Eervical tissue is more vulnerable to HIV than men.
¢ lammission of HIV 10 new born babies happen easily
;Eun not infl uencing transmission of HIV

L. Tears, !_hml.;air. cough, handshake and normal kissing.
2, Mosquite flies and inseet biles,

2 3. Sharing of utensils, clothes, toilets and bathroom.
b
nctions ﬂl"_Hl"-l" in human hody
r - _1'“’]::'”‘"“ cells (WHC) are responsible for the formation of antibodies called T-helper cells'-
- - Pt cells are the kcy infection fighters in the immune system.
«  Unce HIV cells are enter inio the boy Ihﬂy dﬂi.lrulr the T-cells & cause many in fection discases,

m- srmptoms

: » Persistent cough for more than one month,
¢ Ceneral skin disesse, Viral infection.
» Fungus infection in mouth and throat,

: * Frequent fever, headache and fatipue

or symplams

. o Fever for more than one month

s s [jarrhea for more than one month,

| s Cough & TB for more than one month.

f « Fall of hairs.

o 7% of body weight loss within short period,

trisl and Preventive measures

i [ & 5
" I. Fdueation. — health education, avoid sharing razors, needles and syringe
| follewing strict sterilization in hospitals N

"3, Primary health care — AIDS awareness programme, participation of voluntary health agencies).
L4 '[:l:llrﬂ.it'“ﬂﬂ services — Eﬂ““‘-’*'!”ﬁ through ]_:hm-: or through telephone).

5. Drug treatment — Early medical care, taking nutritious diet, maintaining stress free mind],

F
:
:
E

Effects
e [eath
s [.oss of labor & level of production decreases
e [nability to work due 1o lack of encrgy & frequent fever & swealing
o More WAlLT IS needed for maintaining hygiene in AIDS affected locality,

;“tlini: rest: )

uno Sorbent Assay

2. Prevention of Blood borne HIV transmission. — screening of blood for HIV before transmission &

~1737Z.1-Number of Students Undertaking Project Work/ Field Work/Internships
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s DNA test

o [mmuna fluorescent antibody assty

DENGUE FEVER

| illi annually.

Dengue infection is caused h*.f Arhovirus bt (NIH) seaple y

+ Dengue virus (DENV) fects _

«  Forty per cent of the world’s populabion,
contracling dengue Virus.

. DENV infection can cause dengue fever, dengu

Dengue
Maosguito transmitted viral Infection

50 million (WHO) to

' ics, is at risk fo
predominately in the ropics and sub-tropics, 15 at I k for

o haemorrhagic fever, dengue shock syndrome, and d

What causes Dengue?

- Dengue (DF) and dengue haemorrhagic fever (DHF) are caused by one of four closely related, but
antigenically distinct, virus serotypes (DEN-1, DEN-2, DEN-3, and DEN-4), of the genus Flavivirus.
Infection with one of these serotypes provides immunity to only that serotype for life.

How Mosquitos spread the infection

The diseasc starts during the rainy season, when vector Mosquito Aedes gyl i

The Aedes breeds in the tropical or semitropical climates in water holding e isga Al
human dwellings

A female Aedes acquires the infection feeding upon a viremic ——

After a period of - 14 days mosquitoes arc infective and remain infective for life. ( 1- 3 ) months

Clinical Manifestations
* Any or few of the following evemts can occur.
*  Fever,

*  Severe head ache

Muscle and joint pains

Mausea, vomiting,

* Eye pain

How Dengue Infection staris and manifests

Incubation period 4 - 7 days (3 - 14 days)

*  Fever may siart with, 15, chills

= Soon leads 1o severe bT;:I::ht!““H‘ ht.ufl S
'g:mpmlum may persist for 3

nmrp:: OCCARIONS Onee ajin in abou § _ g ;
132;13&;%&:&::—&:’&;5%;,;5?\3355 P‘l‘b}ect Wori?jgéi&aﬂvd\{}lg?kwmtérﬁuéﬁbg 278
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* On majority of the occasions a self limited condition,
Subside on its own

+ Death is a rare event,

'E:IHJI'EI'IT
No Anti-viral therapy available
Symplomatic management in Majority of cases
Dengue Hemorrhagic fever to be treated with suitable fluid replacement
; No Vaccine available, difficull in view of four serotypes.
mtrol of Dengue
*  Control of Mosquilo breeding places.
= Anl mosquito measures
= Use of Insecticides.

' »  Screencd windows and doors can reduce exposure 1o veclors.
NE FLU

HAT IS SWINE FLU?
~ HINI Nu is also known as swine flu, It's called swine Mu because in the past, the people who eanght it had

direct contact with pigs. That changed several years ngo, when o new virus emerged that spread among
- peaple who hadn't been near pigs.

* In 2009, HIN1 was spreading fast around the world, so the World Health Organization ealled it a pandemice.
- Since then, people have continued (o get sick from swine fu, but not as many.
w Do You Catch 1t?
B The sime way as the seasonal Mu, When people who have it cough or sneese, they spray tiny drops ol the
~ virus into the air. If you come in contact with these drops, touch a surfoce (like o doorknob or sink) where
. the drops landed, or touch something an infected person has recently touched, you can eateh HINI swine
~ flu. People who have it can spread it one day before they have any symploms and ns many ns 7 days after
4 they get sick. Kids can be contagious for as long as 10 days,
Ane Flu Symptoms
%l‘.‘, too, are pretty much the same as seasonal Mu. They can include:
'+ Cough
E‘ Fever
*  Sore throat

Stuffy or runny nosc

*  Body aches
E: Headache
ii_' Chills

LI -

" Fatigue

ie

¢ the regular flu, swime flu can lead o more serious problems including prcumonia, a hing infection, and other
thing problems. And it can make an illness like dinbetes or asthma worse,

-

=t

W s It Treated?
:_t -nl'thc Same Hﬂt!l viral dmgﬁ that e aseel 1oy brepd seasonnl Ma nlso work ngﬂ'im-;l;

=T

HINT swine Ny, Oselimmivir

_-_-—-_
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- kinds of swine
T VT kinds 0
e —— hest. 1] =
- et BLY 1.11.1I'L 3
(Tamiflu] mivir (Rapivab). and Janarmivir (Relenza) == [.11 . They cin 3
amiflu), pert . _ P . \
don’'t respond to oselamivir. These drugs can help y0d et

= hda ol - - PR
- -Lu‘ﬁ I-.":JJ--I-J:! o B : 5 ‘: .I'*:‘r::: r‘l‘. .
Besides a Mu shot, there are pther things you &b da o s R e — Hirt \
Wash your hands throughout the dav with soap and 'n'-:l---I SOL
l : y ' an alcohol-based
sure you've washed long enough O use an akoold
»  Den't touch your eyes, nose, or mouth

«  Avoid people who are sick.

hand samines:

ealth:
Role of Information Technology in Environment And Human H

; A2 -on of mnformabon
| Information technology means collection, processing SIOTRES & disserinall

1. REMOTE SENSING [RS]

: - > o cor with it is called remote sensing.
s Gathering information about an object without COmIng 18 CONLAE with r:l:: h'Lﬂ R i
Any force like acoustic, gravity, magnetic, cleciromagnenc €. could be use remole SeTSImnE

121 Eemaote Sensing

| Applications _ .
| }:r;jﬁl:‘;“"‘:;;fﬂ: RS pravide infarmation abour land, water management. wse of seeds,

H :‘;:'.rum._' Informatian on type, density & extent of forest cover, wood volume, forest fire, pest
l{::l':::::;““““uﬁ:r;‘&:‘?rﬂ;: mﬁ:‘?:ﬂ?:;ﬂ;fmﬂfum if converted

o map
guality monitoring, rmn-off modeling, irrigation water o

vater il o
iargeting. Mood monitoring, wil
Mdtemeny o

. 1. DATA BASE (DB) - Collection of inter related data on various siblestc
Applications

= Ministry of environment and forest — coamp
= Natlonal Management Information System

(NMIS) — DB o

*  Environmental Information §
nvironn ystem (ENVIS) — Dy ;
h.l-c.u'u.wr_-.-,;y, FERrOe SeNSig, ervirgnmental ﬂlrm:.rgﬁm_.::: -L "i"itf::;:f CEr] areg, ¢
FERSETIIICA on g

3. GEOGRAPHICAL INFORMATION SYSTEM (615

i S
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Ceagraphic Inlmemoslus Wy iismy

Thematic maps are super imposed using software’s.
Interpretation of polluted zones, degraded lands
To check unplanned growth and related environmental problems.

ATELLITE DATA
* Helps in providing reliable information and data about forest cover
* Provide information about forecasting weather, smog, ozone depletion
* Reserves of oil, minerals can be discovered.

YORLD WIDE WEB — It provides more and latest data.
Important on line leamning center
www.mmbhe.com/environmentalscience
Multimedia digital content manager (DCM) in the form of CD-ROM

pplications
" « These online learning center provides the current and relevant information on, principles,
problems, quarries, application of EVS
« t ]'IIHS digital files of photos, power points lecture presentations, animations, web exercises and
Uiz
* They are useful to both students and teachers of environmental studies

E OF INFORMATION TECHNOLOGY IN HUMAN HEALTH

n Health

* WHO describes Health as a state of

absence of disease or infirmity,

* Innovations leading 1o converging of IT & [ife Qaimnn..
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— - = - : -u.__‘-*:

o i i 3 [ ; {1 ll.i'Ht'-l'ilill.! e el e
(T (Health Information Technology) provides the inbrelln fromewaork I '-hr!

e % . ' o izl syslems, E
management of health information oeross mu!pulumnl ::I}l"'- i I .:

i . llu.lp-s.ill.nz"'.l.'h:llll.ll: hetween consumers, providers, govermmeit, |1 |
it i iznti - « enaintained more aceurntely tan befon
o Data reganding birth, death rates, immunization progrims can be nun "1

[l [] 1

health centers due Ty compulens. . . |

o Information and statistics about diseases like malana, II|||-.:m.-:|:i.l.r"uII.'l‘1 el ) " :

I i ion about nopalation, medical records, lingerprints, ¢te con be slopg

DNA databoses and genetic information aboul pop : _

amd accessed. 1
Bivinformatics & opa ol T
o Inter-disciplinary fichd that develops methods and soflware tools foe understanding I"“'"”"“_"l [h“fl' ,
o Combines compuler seience, statistics, mathenatics and engineering 1o sludy nnd process Biologicnl day
o Major apphications in scquence analysis, Databases, litemture, structueal bioin formatics, gene and Proleg
. expression analysis and algorithms, statistical methods 10 pssess relalionships
 Telemedicine
»  Use of ielecommunication and information technologics in order 1o provide clinienl care ot o distance.
*  Helps climinate distance barriers, « Saves lives in eritical care and emergency simmtions.
*  Benelit remote regions with specialists living far away.
«  Also climinates the possibility of transmission in cose of infections discases,
Biomechanics
*  Robots that emulate or simulite living biological org
miechanically,
*  Nanotechnology use is also heing studied,
orgamsm (like blood).
in bromimicry, robots have to be programimed 10 make the

= Research on humanoid robots
Controlling diseases

anisms oF are inspirced by them chemically or

* Nana-bots are programmed 1o st gy delivery systems withil
'

mechanism simpler ang :
i ; 1 : i " imong ¢ e
15 also 1mcum||1g “mrﬂ'—l!ﬁlﬂgl_‘f rmFﬂ]ﬂt‘. rF\-“'Lli"u C,

= Isolation is one of the major step in controlling highly infections tliseascs

» ;.n“um ,.,;:Inﬂmng Ebola virus containment, spreading awarencss wis E!u: ﬁl1'-;1 Slep ok

®  Ths reduces panic and provides inlommati io I, e
: Mion aboul prevention and iCinf

Several sirports in many countries, sereened
tlwnlunl SENSOrs and computers without
services in medical fields.

ceted, treatment options,
I{IﬁP?P“rﬂlHrc and ather SYIMIPoms via
15 Was possible due 1o applying IT

Mssengens for higly
any manual labor negy, -

Application of I'T in health services

I The data regarding birth and demth roies
" accurately using IT packages .
2 It 11:![:5 the doctor 1o monitor (he henly
i, The information regarding the out bre
5

T

Mion and sanitag
: Hmtation programme are maintnined
Vol the pe

(4] |'- 5 Fwgui .
& of enice; nle LﬂLLIWL!y

e disepge
-H- I||_ LEL

“onstlted 10 proyig hmt.—m be Conveye| easily

11U effieey ively

nisterg) ¢

On-line help of expent doctors can i
With o contral system the

. hospital ¢
6. Drugs and j1s re sl cay

e F iy
placement can be ady M and services 1o the patient’

Ili::il.:mly :

Fa
=
i
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el SBhemji BluceTien So0 sty Srsiasetiy
Science College,
Corgress Nagas, Magaur

MNotice

Gealagical Toyr Exsursian
Parseomi, Ramoteh

Al the studerts of B.50 Geology are Bemby informeed that & Geolagacal fieid tour hes been arangod
o Parsaan|, RBamick on&™ March 2034,

Shudints shoutd deposit e, 4807~ sl o consent letter (rompuliary] on or Biefore 05/03/2024, They
should coliect hlank conwent Wfen from deparimanl stabaitoncents end ge1 them signed by
Vherniilves did thair pargntd, Studerds shaulld node thet a peologioal Bor ma pars of thir syllabug and
marks are ef=n part al intermal maeks, hente | & comautsory o sl sadems

Mot Meace by 3 lundlh Bon and wirler Battie

Dr A A Halder Prof, M, P, Dhore
Coordinator, 10AC Principal
Science College, Science College,
Congress Nagor, Nagpur Congress Nagar, Nagpur
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Action Taken Report

All three years of Geology students, and faculty members were present in the
field. This excursion aimed to give knowledge about field aspects and how they
are useful for the Geology peoples were explained by the geoscientists.

During the excursion, many field-related questions were asked by the students
to scientists and answers were given by the respective people The excursion was
successfully organized in the Parseoni and Ramtek area.
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Shri Shivaji Education Society Amravati’s

SCIENCE COLLEGE, CONGRESS NAGAR, NAGPUR

Session 2023 — 2024
Department of Geology

Organised “Geological Field Excursion to Parseoni & Ramtek Area ”
In association with
“Geological Survey of India Field Training Centre, Nagpur”
Under the Guidance of
Mr. Rashtrapal Chavhan (Director, GSIFTC, Nagpur)

Dr. Chatrpal Ramteke (Geoscientist, GSIFTC, Nagpur)
Date: 6" March 2024

Time: 7:30 — 8:00 PM

Department of Geology, SSESA’s Science College, Nagpur in association with
Geological Survey of India Field Training Centre, Nagpur” on 6™ February
2024 at 7:30 AM. Under the Guidance of Mr. Rashtrapal Chavhan (Director,
GSIFTC, Nagpur) and Dr. Chatrapal Ramteke (Geoscientist from GSIFTC,
Nagpur). All three years of Geology students, and faculty members were
present in the field. This excursion aimed to give knowledge about field aspects
and how they are useful for the Geology peoples were explained by the
geoscientists. During the excursion, many field-related questions were asked by
the students to scientists and answers were given by the respective people The
excursion was successfully organized in the Parseoni and Ramtek area.
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Mr. Rashtrapal Chavhan ( Director, GSI Field Training Centre Nagpur)
interacting with students in a field

Mr. Rashtrapal Chavhan (Director, GSI Field Training Centre, Nagpur)

explaining about the toposheets.
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Dr. Chatrapal Ramteke (Geoscientist, GSI Field Training Centre, Nagpur)
explaining about the usage of Brunton Compass.

.anménﬂm‘_ha
‘Longtude: 79 (1890810
“Elewation: 326 3138 m e "

Accuracy 7.9.m oy . . Powsred by Notes

Mr. Rashtrapal Chavhan (Director, GSI Field Training Centre, Nagpur)
while explaining the measurement of dip and strike.
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Mr. Rashtrapal Chavhan (Director, GSI Field Training Centre, Nagpur)
while explaining the measurement of dip and strike.

Students Collect the rock sample from the field.

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships 289



I". o " '-I-...- = 1 = itl-

Faculty members with the Geoscientist in the field.
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Students having fun at the end of the field area.
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Feedback Analysis:

After successful completion of the program feedback from all the present
students was collected. Analysis of feedback were done and after feedback
analysis following observation noted remarkably.

A Field Excursion-2023-24 Feedback
Q.1- Relevance of the event

7
] 6
&
o 5
‘S
£ 4
©
o
“5 3
o
> 2

: -
O .
Satisfactory Good Excellent

Responses

A Field Excursion-2023-24 Feedback
Q.2- Clarity of Instructions

No. of Participants
o = N w » (6} o N [o0]

Satisfactory Good Excellent

Responses
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A Field Excursion-2023-24 Feedback
Q.3- Engagement of Instructor

No. of Participants
N

Satisfactory Good Excellent
Responses
A Field Excursion-2023-24 Feedback
Q4- Interaction and Participation
8
7
6
g s
2
(%)
H =)
3 4
©
g 3
2
1
0
Satisfactory Good Excellent
Responses
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A Field Excursion-2023-24 Feedback
Q.5-Benefits of Program

£ 4
]
=
2]
£
é: 3
S
<
Z
1
0 -
Satisfactory Good Excellent
Responses
W ek
A4 o
" 1 g
Dr A A Halder Prof, M. P, Dhore
Coordinator, 10AC Principal
Science College, Science College,
Congress MNagor, Magpur Congress Nagar, Nagpur
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« At tﬁe&e outset we express out deep
sense of gratltucle to Mr.Mahesh D. Phalke,
_ Head of Department of Geology, to choose
a comfortable place for field work and

permitted us to cnmplete our fletl:l tourin a
gnud manner..

* We are very tﬁankful to Mrs Push

_.Zamarkar and GSI Sir to guided'us f

_‘ ﬁseﬂ]lflnfnrmatlnn abuut during ihe ﬂ'eeld
‘work.

' . * We are very thankful to_ aII the staff) g
members, who suppurted us and provide
necessary help dunng the.entire tuénr

- At last, wg are thankful to our colleagues
" for theu;a ind cooperation and
encuuf;agement uring the tourand |
_ everynneiﬁhuus dlrer;tly or indirectly
helped us. "/ |

N

*Date : 5 MARCH 2024 © AN
*(sem 6) - -
. Place Nagpur

75@ FT SHIVAJI sc:augef': 7

18.2.1- N er Students-Wndertaking Projeciliiogdss
'.:‘ﬂi- o o s e
iy .:lrt ‘;‘t-r:‘--:n'n.-‘l-f J'h..
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@clsutﬁ COLLEGE CONGRESS NAGAfR,
N %P\gn MAHMASHTHA (INDIA) -

5 ~10)

I-'.‘IHH it e Ili-'l Ill

".i-'

Departmént Of Geq!og

=~(2023 -2024) ©,6

_J@

”"CERTIFICAT'E

ThIS an to.certify ‘I:hat “FIELD STUDY HEPGHT OF “
pPAREEONI E‘ll'bmltted to Department of Geulngy,
SHRI SHI AlMEBLICATIﬂN SOCIETY AMRAWATI
~ SCIENCE CDLLEGE:'. Nagpur, embodies the resul uf
the literature fIEid work carﬁ.'d out by the stu Ents
of Bsc Third year {ETﬁfEmester] n j

Mr.Mahesh D.Phalke S
(Tour Incharge) el

i ‘“-ﬁ {;1

FJN?‘ h D.Phalke S 5

[Hea Department of Geulum 82 -
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SR
~= NO.
-

& 01
» 02,
. 03.

NAME OF THE
CHAPTER

Introduction
Purpose of Field
Accessibility
Location
Gaology

Aims & objectives
About the Area

Methodology

Brunton Compass

Geological Hammer

Stratigraphic succession of parshivani

Geology of the Area

SPOT 1 : Topographic map

SPOT 2 : Weathered Gneiss

SPOT 3 : Eroded Biotite Gneiss

SPOT 4 :Marble

SPOT 5 :2-type fold

SPOT 6 : Marble with pegmatite intrusion
SPOT 7 : Penicontemporaneous structure
CONCLUSION

PG

06-
10

14

14-
17
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* Geology which deals with the study of
rocks, and of the way thev are formed. It
demands passionate understandlng and
learning. We can get theorétical L
knowledge by readings but prat:ﬂcab

) ‘*It‘nuwledge can only be gaines bvﬁlraﬁlcal
percepitational observation. H‘ﬁ

. Purpnse of tour v ':q

ﬁIEEsyhlh to the locations %

!Z cation of study area.

" «Starti 4:)/ r tour on 6 march 2024 we
visited arﬁrshiuam We studied generai
things about the rocksifollowing that we
went to learn abuut different types of /
rocks , fold belt ;inap toposheet and

tnpugraphlc feature, Eﬂ:g“lchl
weathering

A |

o

N\ Y
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*Tour or EKE_I'Uﬁﬁ} is a journey by a group

" of people to a place away from their

" normal environment. The‘purpose of tour
is usually observation for education
research or to provide students with
experiences outside their Evervdav life

| <activities such as going campalngfwiffl ,

| teachers and their classmates. The{alm of
this tour was to observe the subject in its ;
natural state and pussuﬁlv collect samples

seen that more aduantage children

hav d’/ﬁﬁeadv experienced cultural

b Instltuy nis outside of college thus field
tour pr ovide a common ground with mpre
advantage and lessa /vantage children 259

o
=
o

have some nf the same e cultural’
EHpEI'IEI'IEES'ﬂnd-EdI.IEE ional well bein
Depending upon the uhjectwes of studies
there are numerous met n;:ls of fields
investigations. However there are certain-,
basic prucedures that we h‘aue to adopt.
Since the main purpusﬂ;f our tour this

tuu{-’Was to nhserue\be geology of area

-

e A

. \Q ---1.'. Ay i T
AE i i
¥ I‘ r-r . .l .l e
; \
v g T

‘-1-r : '-. '\-
13"21Numero tudents Undqrtakmgj‘r%.e_:p ol i I 305
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._;P'({l-.\ ____1_,&#"‘*:(..“ "-'El;p L a #
Cﬁccessrblhty (V) 4
SCNANT R /
‘;:1 H\ < .‘H iy

Dur.tuur started on mnrmng of 6 march we
- all gath\e‘r d-at our.college premises at 8.00
_am and departed for parseoni at 8:15am by _

‘four wheeler. It was 34.8 km.journey. We
reached there at 11:30am and then GSI sir

\told us some basic things about’
tupngré”ghv,hlll rock Within half an hour
and.after dlscuskmg the basic thm’gs we

, bégan ourjourney again through the | h‘l‘.i5
which was organize by the authurltv***

_ Mldwav we saw the different types uf X
rocks:It took almust half an huurs and
afte| that*hfgewere.gmng to salai saw'a
different types of rock . And by 4:30pm we

"go to) Gbégra mahadev we departed for
Nagpur 6 p”" and by 7: 45pm we reach
Nagpur. Vi | | e 7
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Parseoni (salai ) rs,{I¥ cated in Nagpur
" District in thE Vidarbha Region of the
~Indian of Maharashtra.
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* Parseoni is located at_hllﬂa.' | 79.09E. It has an average elevation
. 0f 310 meters . It s located at a distance of around 34.8 km from

_ Nagpur.

* Physiography : The study area in Eneral_is'lfgently undulating plain
with isolated positive landforms. The area is extensively covered
with soil and remains under thick cultivation. A few laterite
exposoures in the form of capping are also seen scattered in the
area .The.overall trend of the sediment core of the Parseoni signify
the increased rate of soil erosion and eanhanced nutrient
concentrations in the recent units at the top owing to.accelerated
anthrupuﬁemc activaties and likely to be multipliedin coming

, Years-with serve Modifications in the landscape pattern ¢

B Gedlogically; the Nagpur area has been represented by the rocks of
the Archean age, the Lower Gondwanas , the Lametas , the Deccan
Basalt associated with intertrappeans and alluvium. The ramtek is
surrounded by the granitic gneiss with migmatite and granite of _
the Tirodi gnessic Complex Group of the archeanto a
Paleoprtoteozoic age and quartzite and quartz muscovite schist of
the sausar Group of the mesoproterozoicage. A collected sediment
core was cut into the equal halves for the lithological and.
paledlimnologicalstudies. < ot

* The gneisses E_unf':fffpld belt area have been involved in folding of
three generations: The fold of the first phaseLFl} are isoclinal with
an axial planer.cleavage. Superposition of tight to isoclinals upright
folds [FIIJ:Il with WNW — ESE — striking axial planes on the early '
isoclinals foldsHas resulted in a boomearang - shaped map pattern
of the area. The structure of the third generation are represented
by gentle wraps (F3) with N- to NNE=.striking axial planes. The _-

arcuate shape of the sausar belt is.a'result of this F3 folding. The  _
complex structural geometry of the area invalidates the o e

statigraphic successions proposed by earlier'workers. o

» Geological mapping and structural andlysis of the manganese- «
bearing Sausar group and associates rock in.Parseoni area,
Maharashtra, have led to reinterp ratat%nf‘htratigmphy and
structure. A local stratigrapy succession e-Sausar
supracrustal rocks, giving due weightage to lithologic critena and
structural considerations, has been proposed which is different — (
from the existing divergent lithostratigraphic successions. The
lithologic unit interpreted as a conglomerate horizon, near the
contact of the granite gneiss and the Sausar group in this area, has
been reintmpreted to be of tectonic origin, Sausar Group Preserves

ewiden;;eaf our generations of folding ! o5
16 \ LG R | 3
N Py -
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h If--ln.geulngical aspects hills of Parseon Shows .
' “different kind of structural geometry furmf;:i not
after

only duging the formation of hill but also

the formation the change in temperature and

pressure changes thee rock types due to l
 weathering and transportation, which are clearly

observed at the outskirt foothill site of the hill.

/A

1 s ROCK TYPES : The lithological uni{%i_n #@’?\

) " Parseont ,area consists of feldspar qua }Eﬂi‘"' _
micaceous quartzite,pegmatite,biotite, a_n_dﬁ:mu:a
schist. These meta sedimentary rocks show
variation in lithofacies. 2N &)

|;’* "r.‘
B, 1 ]

A Ai:rn's. )f'iigbjectiyes
%!

.
d-

*The aim of the genfa;ical excursion
and field work'is.to give proper,
exposure to the students'in the field

-
of geology and to get a idea about
the nature and mineral deposits of
the area under studyz"and to locate

!_ gur{ﬁ"oii‘tion inthemap
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* To study the tupugraphtc map ‘and
different st:}n:ture on the dlﬁerent

gca[e \ . @P
=]
I:'J -::;, _ ,.-r"" 'y \ ] an
“eTo get deta||5 about geuiugy of thE 6
©. area - R § :
~ / ~
\ s - g

'Y e
'}n predict the past geological history
- ap e lTyI"IIT‘IEﬂt on the basis of
|lthﬂ|ﬂﬂ" structure and other . r
important thlngs 7
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1 GAbout the Study Area:-

Parseoni’s a fine confluence of devotion,
literature and history.

* The region of Parseoni, which is around 57
kilometer from Nagpur, the central city of India,
is replete with ancient tradition and exploits of
bravery. The Ramgiri hill is moderate height
(113m). Parseoni is an important and popular
tourist centre as the tiger sanctuary nearby,

. places of worsHip and recreation enhanceiits

P,

. important as a tourists spot. o B

) ““'Detailéd structural mapping near Parseum .
shows that the rocks of the area have taken
part in folding of three penerations. o
Superposition of upright F2-folds with ESE —
striking axial planes on isoclinals F1 folds has
resulted in f? map pattern of type2

}1terfere

e - The rnc:lt’?:;f Mahuli- Parseoni area have a

< sym:llrfpl structure with both the limbs showing
a normal-order of superposition is untenable
because of the following reasons : (a) The ||
regional fold referred to @s“Mahuli = Parseoni | »
syncline” is a second generation structure neay/ B
Parseoni. To-estahlish stratigraphic order in
such a structure, the disposition of the early
folds should be studied carefully. (b) Near
Parseoni, the quartzite bands’sshow
stratigraphic younging toward the core at one
place on the southern limd of the synform, but
the younging is away from the core at a place
on the northern limb

* Thestratigraphic Succession gwen by these
+ workers therefore does-not stand critical

F,if‘ 5@@ nt .ﬂ %
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E *Bruntun Compass /
: ""A"cum]:act pm:ket instruments that consists of
an ﬂ?dma\w folding open sights, a mirror. Anda ~
- rectanguiar*spmt ~level clinometers, which can
be used in the hand or on a staff or light rod for
‘reading horizontal and vertical angles, for
leveling; and for reading the magnetic bearing of
a line. It is used in sketching mine workings, and
in premlnaw topographic and geologic surveys
on the surface. elg. in determining elevations,
stratagrapht: thickness, and strike Eﬂd.ﬂlpfﬂ

312




5 Geulngrcat Hammer 5

‘ngenlnglﬂ s hammer, rock hammer, rock pick, -
or geﬁogmal pick'is a hammer used for sp:llttlng
and breaking rocks. In field geology, they are

< used to obtain a fresh surface of a rock to
determine its composition, bedding orientation,
nature, mineralogy, history, and field estimate
of rock strength. In fossil and mineral collecting,
they are employed to break rocks with the aim
of revealing fossils inside. Geologist’s hammers .'

_-arealso sometimes used for scale in a- :3"1 '

& =
phﬂtugraph The hammer also serves asﬂn”*"
extension of the senses. Permitting the _ ¢
geologist to perceive the rock’s granularfty,
soundness, and resistance to fracturing that
may bs relevant to its use or identification.

4 ]
..-\'
"

s
'I.r'.,,.-l'

il

g1}
.
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E::-*'-S’cra:’cigrr:: phic succession of the
“Parseoni area; Nagpur district,

Miharashtra

- Stratlgraphu: succession area of the parseoni
,the sausar group belt involves the stratigraphic
position of various.formations of the sausar
group.precambrian metasediments of parseoni
area belong to the sausar group .these comprise
of the quartzlte,fmlcaschrst with manganese ore
and marble .the metasediments of th&area /

. "‘huw evidence of three phases of fnh:lmg (¥

* The early folds (F1) are isoclinals with an a‘mal
planar cleavage (51). b ! 2
* The second fold(F2) are tight to isoclinals with
axial Panar crenulation cleavage (52). &

. ThEsE [FZHulds have EW striking vertical axial
" planes: and Cngrows pu:ker axis lineations.

* The third f“dffFB} are open upright with'NS
striking axial planes.” r;;.r \

* An antlf::-rma! F2 If-::uld p!ungmg Eis mapped |n/‘/he
area. . .
e “n..,_ e s :
» The absence of any primargﬁp"‘ang bottom
criteria the stratigraphic successfion for the area
suggested by earlier worker. .

i
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- GEOLOGY OF THE AREA f
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Structl.{ral patterns in the sausar group -
around mansar parseoni area :

- *The Precambrian rocks of the mansar
area,Nagpur - ;
district,Maharaﬁhtra,heInng to the
sausar group and the Tirodi Grieiss,
Both'these lithological units <how an
unconformabiile relation in the zres

- ..»Marked by a conglomerate at the bzse
~_ofthe sausar group.detailed mapping
of the sausar group around kandri &
mines,shows that the rocks of the area
have been involved in folding of three

g%_nerati:‘gns.the metasedimentary:

bands inthe kandrui mines and the

", surrounding area show an arcuste
outcrop.that closest northwest,

* Structural stratigraphic relations in ;
Precambrian rocks of sausar helt ,thE'//f .’
sausar group-of paleoproterozoic age/ © -«
comprises a thick sequénce of '
carbonate quartzite-psamopelitic rocks.
These rocks have undergshe polyphase
deformation. The regional E-W to ENE-
WSW alignment of the helt is found to
be ,{c%[;e effect of second deforation.
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tASPOTl TOPDGRAPHIC ’

‘o Whtch it is satd 1cm =25000m that
< means 1cm =250m and 1cm =50,000 that
means 1cm =500 m. >

*» Linear scale can be adjusted according
to our need 2cm =1km and 1cm =500m.

» « Longtitude ffom west to east and
" I.imude from south to north.

‘e ﬁ_rea can be calculated as Iengﬂ%ﬁ, S
Breadth.

*» Each toposheet morevor ]ESS occupy ?2
sq km.

*s In 550@/550 represents degree 5'heet5
~which uunsist of 64 toposheet and 0/3

repre "mpnsheet consist 16 parts.
*» Map are made according to contour, 5

*e ] contour dn not :nté" rsect with other,

)

rl/
contour. _ . / °
** CAll can see parseu on the map and
then we went toward \nadevi
temple ontour interval depend upon area |
to area. "

** We can also see wat&’ﬁ?udles on map.

on map in two
use brunton-
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* Strike is ﬂ-BEﬂdegree and Eﬁp is0- EDdegree

%2 itrs an undaluted plain {that is the surface do
nnt m?‘ﬁ-l t of anm even surface means uneven
topogra ”“

-

*SPOT.2: WEATHERD GNEISS:+

In the west there are only 1-2 r:untuur 40-50m
that means plain ground. —

. dralnage is also‘fﬂund which is gmngg:?"tekdl
_-area an meetin to a reservoir.

. Efuntnn compass is normally, used for tak]ng :
altltude{Stnke,dlp amount and dip dlrectlun]

+ In the spot we are standing back bearing:as we
hahe a :z(f(c:un reference point.

e Interse nn/nf a two point or a reference point

where’ viéjg;andmg in-our 1'st location {Ll}

* The spotis 1ﬂnrn away 'I“/p the rnad and at he
foot hill a kanhadeui temple. /T

* The alignment ofrmaghsht;- Id be alwa'«,rs tt}w rd 2
the north. e SR |

* 1cm =500m is our scale. ﬁ -

-+ The mapping done in aspot s knnwn as pape and

compartment. .

* We should always know m:;'h‘stEps frum the spot
e\ﬁt:uid always Itnk\nurwsteps from the spot.
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: *\SPOTa ERODED BIOTITE =
; GﬁE’I)SSr._ N

*The hasement uldest rock formation.

* |ts age is pruternzmc era-and’ tnn5|5t of sausar
sediment as diposition.

* |Its hasm consist of meta-sediment such as
carbofiate, phyllite,,schist,etc. £

* due to depusitmn of meta sediment fractures are
:(eated and hydrothermal materials are charfn' mat:lr

“‘thruugﬁ:thls ruptures and part of sediments are
flows with it.

. * 50 the contact between hasln am:l oldest rucks are
' called as thrust cntact or mtruswe contact.

- When the basins are firstly formed-in them are.
rbgiumera (sedimeéntrary rock).

. The southo n%the area consist of volumetric
& cangiu érate that means the material has come

from and"{mgans the materials has come from south
and deposit tnwari:is the north.

~* It means in the anglng dire:ﬁnn of the basin ang
river rack is found. — > @

* First archean rock is fuundT?nEHn as phenutlc 5
peiotite gneiss which come-fi sa\sar sediment.

* The first formation on 5ausa§%tll ntis
cnnglumerate,quartz mica,shist and the basement uf
basin is archean i.e, phennt[c hiutlte gneiss .

* Itis chor hawah formation and consist of quartz mica

-

schist . t‘g.
« Di ﬁg_ﬁ'“. } "-.hfi
146trike =NG1-W . 4 i
f * Dipidirection=29- NE. 1-'-'-::;,’;_»‘} -
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{4SPOT 4: MARBLE A & /

" y"\,_‘-': x“'i.

* The nldeq rock is pegmatite ,biotite gneiss
complex of archean'age. The sausar basin

__started early proterozic age.

» The first formation is sita sawanghi-> mansar->
chor bawali—= junevani <>bichua.

» Mineralization part sausar is found in down of
mansari.e manganese horizon 1 and in mansa
i.e.manganese horizon 2. but the garnetlfer,nus

' «manganese i.e manganese horizon 1 lS}‘_fDLII'fd in’
mansdar which is economically viable. ;::‘ d

* Oldest rock of archean ages shuwn by + 5|gn.

* We can see magnese in th:s spnt‘inf black colour
of lowhapgi furmatmn in marble rock and:can be
scr$tched bﬁall or acid can be putted on it

3 The'rocks found down of mansar is lowha ngi
which meanyt-lshthe oldest.

Basin enclosed towards th;nnrth dlrectmn
because material is supplfed from south directi n
. The manganese‘in Inwhanlmarble come. & o

fromsyngenetic SEderIEI',ItS i.evsilica replaced from
Mno3. e ) -\

* Manganese consist of so much‘ﬁ?ﬁpurltms that
Fe and Mg are remmred and' nnly 5|Iu:a is found. "
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’:ﬂ : '&_"

ES 2.1- Nu? P Qi__S‘tudents Undertaking PIQ 322



Lo sta = MR _ _ MR ___ i _p oo s I L hhis] W

[ e g R b

..‘.._-.“-' Leersl TSRO Fr-
* Lso Sonde Mo b Wk B e gl et -ﬂﬂ i

————

23




i r—""' .*{\\ t—“-f.._":: LB

' e “i = & :Fg
.. - %) Con e , /|
“SPOT 5:-Z:Type fold:- ,.-

- ﬁﬁhitiﬁn ~ Folds are wave like structure that the result

form deformation of bedding ,foliation,or other ~—
originally.planar surface in rock.

* Antiform structure _. %
* Plunge direc tion
* Left limb Z-form

* In right limb S-Form - -

* Zand S —fold are three dimensional structure and will
have hinge lines (or fold Axes if we consider them to be

cylindrical folds). ﬂ}'n axial surfaces that can be
measured. \ o

. £33 b 7
) * Our view indicates the left outcrop is a Z-fold,, ’t'l?g one
) onthe-right S-fold. & aP v
* We can also determine the general attitude of the first
order fold limbs from dip and strike on associated beds.

* If 1= order fold closure is beneath the surface ,thenitis *
syncline if above ,an anticline or antiform.

* If the structure.was a syncline then the vergerice should
h&_ir%the opposite direction. .

ke structure isji:h_EFE'fbre an antiform.

* If we ha € good.falling direction confirm 1.order
Structure ia an overtuned anticline, '

* The difference between S and Z-folds

7

]

%

' ] lies in their s
of rotation or vergence.” & = . ns: -
* The long limbs of S-fold are connected by a shorter limb

that implies counter clock wise-rotation or sense of _
diasplacement :the Opposite applies to Z-fold. | '

* The vergence of ™ \ :
[orsona Of paracitic fold Is%whe honge line

* Z-type fold are developed in

* Z-type shows thrusted dip
also called as dip fault, . Y

* Antiformal syncline —haye a sync
rock !::H&ie older rock onJjj sK s%}n

F‘J ia&r:ﬁ%anﬁglmal :haractﬂrﬁn
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thrust or reverse fault. {
s north thrust or reverse

e character youn er
cformal anti-?line :
S&r rock of the limb
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g‘%gpqx 6-MARBLE WITH /
 NPEGMATITE INTRUSION :-

* A pEEFn‘htTtE is an igneous rock showing a very carse
texture with large interlocking crystals usually coarse
texture with large interlocking crystals usually greater in
size than 1cm and sometimes greater than 1 meter. Most
pegmatite are composed ofquartz,feldspar and mica
having a similar solid composition of granites

* The zero fault pegmatite is a large unzones pegmatite or
graphi&;granite that is well exposed.

* The geochemical ddta has fascilitated development of a
three step process responsible for its nrigin.ﬂ, . o
| e M ’ > 9 |
- __*1. Anatectic partial fusion of a potassic metar yﬁﬁife
most of the resultant anatectic melt phase recrystallized
in situ to form the leucosome of the microcline gneiss,but
some plots between the 720 -and 730¢ c. Isotherm of the

500Mpq a phase: Some relaxation and cooling from peak
condition o - &

* 2. Intrusionfof mt.eu granite into arble layers,during
P which the anatectic melt underwaent dense mineral,

Fractionation ,resulted in the foration of the zero fault
pegmatitic fault. \ o =

i )ﬂ.ﬂﬂ_.

AT

=

* 3. The melt ancu.u,hi':ered Co2 vapours ,which réduced\
H20 activity , increased solidas'temperature and resulté:
in significant under.cooling.—_. > 0@

* The latter led to rapid-crystallization (at 720-c to 740¢ ¢)
leading todevelopent of alquenched graphic texture. °

* While emoplacemant of graﬁl‘ﬁfﬁ‘e‘ nﬁ“e*}htn arble is
commaon among pegmatites. > am

* Pegmatite is a type of igneous ?ui:':kxtha_t is characterized ) !
by its coarse grains and la rge interlocking crystals.

* Pegmatite is an intrusive igneols rock which means it
forms, solidifies and crystallized beneath.earth surfaces.

* Pegmatite forming rnagnra-q'fsn:; bhaj']e a’1nﬁ'uiscﬂsiw unlike
r;ﬁ*rﬁti%szintﬁg Ve igneous rocks,. _ Ph
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| "URENECONTEMPORANEOUS

ST RNCTU RES

*'A geological phenamennn originally or
effectuated during or soon after the formation of
the rocks in which it is dlsplayed

* Definition :- the foldand faults formed during
slumping are called penecontemporaneous.

. Pene'cuntempnraneuus means that thm.lr formed
almost (hence {:pene"] at the same time as the

urrglnal deposition of the layers. ( ,.i' 12
L =W Penecnntampuranenus fnlds and faults are Hﬁ
| chracterically chaotic. . G

* They are infraformational i.e huunded above and
' helnw by relatively undeformed: strata.

. Sedlments may be deposited uf.i"rth a gental initial
“dip. In this case , gravity may pull them down

» during stofm or - earthquake.the downslope
mnvemehtfs helped by fluid pressure.

. DEpn tio ﬁ%]gn a preexisting slope or tilting prior
to full lithification in a tectonically active-regio
can pull the Iay&r down tbe lope. 7

* Fluid pressure m the'layefs keeps the layers apart.. o -

 If sediments-that move dn n the slope are so
they may produce a sliirry c
a matrix called debris flow ; enthe debris flow
comes to rest, it forms a pootly.sorted,
cnnglomerate. - : _y

* If the sediments are dlsludged hv gravity. thev
maintain their cohesion and pruduce what is
r.alled slumping. ~

e efnrmed interval,is | mtrafnrmatmnal :
Dth shuue and %

’ T
ré;. an‘rhg hat it is bounded
fJ w by relatively un I
. ber f Students Undertaking Projeqil ‘I‘*«‘ Field k/lnternshlps 328
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\ R _
=oAL Par?l‘h\\ram, we' uhserved various
_types of rocks such as mica schist,
quartzite, manganese, marble, and
also various types of folds like
symmetrical fold, etc. ,
We learnt about the various
) chqﬁitgnstlcﬁ of these rocks wh{n Q
~_was beneficial for us as it formsap
of our syllabus. @
\The trip of Parsennl also gaue us idea
of f conduicting field work and the @&
uarmus aspec cts of field work such as
“ sam pll gfgfyghe rocks, drawing
geological flelc] dlagrams etc.
All in the trip tn Parseuﬁ"was Qe
fruitfull one-— "~
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Shri Shivaji Education Society Amravati’s
Science College Congress Nagar, Nagpur
Department of Zoology
Session: 2023 - 2024

Report on visit to NEERI on 4/10/23

On the occasion of CSIR foundation day, National Environmental Engineering Research
Institute (NEERI), Nagpur had organized science model exhibition-cum-competition and the
significant R&D achievements/ ongoing activities was briefed at the respective laboratories of

the institute on 29/9/23 and 4/10/23.

Students of Department of Zoology, Shri Shivaji Science College, Congress Nagar, Nagpur
Visited NEERI, Nagpur on 4/10/23. There was total 25 students along with 2 faculty of PG
Zoology, Ms. Khushboo Sheikh and Dr. Shilpa Katre. after entering the institute registration
was done and refreshment boxes was provided to the students. Students were then allowed to
see the science model exhibition where various students from class 6™ to 12" had displayed

their models.

Various laboratory of NEERI, was also open for the students where the research scholars have
given a brief information about the instruments and various ongoing research projects to the
students. Students got to know about various useful information and different fields of Life

Sciences.

\, \n
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HOD Convener

Prof. A.D. Bobey Dr. S.G. Kadu




a7

ENGINI

i n
NMENTAL

Nagpur, Maharashtra, India

Chandrapur - Nagpur Rd, Dhantoll, Nagpur, Maharashtra 440020, India
Lat 21.12254"

Long 79.07368"°

24M0/23 11:47 AM GMT +05:30

UG &PG students visited NEERI on 4/10/23




Science exhibition model

B.SC. Sem I Students




LETTER FROM NEERI
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PERMISSION LETTER TO VISIT NEERI ON 4/10/23

v
The Principa

St Shvup Scwnee College

Nagpur

Subtject): Permmsasion 10 Vad CSULNLEN on the ocoavon of Faumilation Day

Reference: . Office fetinr Na. 5396 Duted JLA00202)

Hespooted Su

NESY Nagow! I etaling O3N Sopundstion Owy and also organiong an evsbition oo 4"
October, Wedinesday 222 S0 Sir, pheddan grant permusshon 1o wé 1o visit NEER wath imterestad ttudesty
ik ¥ G Faruny

hram UG and PG of the Dupartreeet of Jookgy Ur Shiga & Xatre and My Khushboe

o Juclapy? are genrg with the students

euse Ui the Needful and Oblige

s Pty

Traraing You

QATE- 03 10-2003
PLACE -~ NAGPUR




Shri Shivaji Education Society Amravati’s
Science College Congress Nagar, Nagpur
Department of Zoology
Session: 2023 — 2024

NOTICE
Date : 2/10/23

All the students of UG/PG are here by informed that they have to visit NEERI on 4/10/23, so
all the students should to be present In the zoology lab at 9.30 am.

AN v\
l \,\"‘\'1 » ’ ;‘.‘L ,
@ .:’—‘T'I-’C_ WL
Head Convener
Prof. A. D. Bobdey Dr. S.G Kadu
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Shri Shivaji Education Society Amravat’s
Science College

Congress Nagar Nagpur

CERTIFICATE

DEPARTMENT OF BOTANY

This is certify that the project report on “ Shiv tekdi

, Ghogra mahadev, Pench dam“ has been carriedout by the
students of B.sc. 1t year (CBZ) during the academic year 2023-2024 .

Signature of the teacher

»
L ’.' ".‘ /
o X
N
‘ -

Prof. R. N. Deshmukh

CEPANMTME N A
DOETY

Head of Department

1.3.2.1-Number of Stuér%%rue%m LFEJ(Q[@O%MG% WO-!:(/Internships 343



We are very thankful to our Hon’bleprincipal Dr. M. P.
Dhore sir and HOD Dr. R. N.Deshmukh sir for allowing us to have a wonderful
experience to acquire knowledge withour teacher in the joyful surrounding .

We are also very thankful to our teacher of our Botany
Deparment especially in-charge Dr.Reshma sonwalkar mam and Dr. Sharayu
Deshmukh mam as well as Non — teaching staff members of Botany

department who made this paper presentation possible as wellas memorable.

1] Poonam Dubey

2] Manisha Dehankar
3] Tanushree Jadhav
4] Gayatri Bhise

5] Sangita

Submitted to :- Dr. Reshma Sonwalkar / Dr. Sharayu Deshmukh

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships 344



CONTENT

® INTRODUCTION
e ACKNOWLEDGEMENT
e SHIV TEKDI

® PENCH DAM
® GHOGRA MAHADEV

® FLORA
e BILIOGRAPHY
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SHIV TEKDI, PARSHIVNI

INTRODUCTION .-

Shiv Tekdi, Parshivni is a hindu temple located in Parshivni, Maharashtra. The
average rating of this place is 4.00 out of 5 stars basedon 46 reviews. The street
address of this place is 95J5+3R8, Parshivni, Maharashtra 441105, India. It is

about 5.98 kilometers away from the Amdi railway station.
Origin : Nagpur

Destination : Shiv tekdi, parshivni

Distance : 47 km

Driving time : 1 hours

PENCH DAM AND RESERVOIR

INTRODUCTION :-
karmtHIKRETR) Dt diso aTIvG Petietr ‘DS Tsoh"the PEHER Yiver nddt



https://en.wikipedia.org/w/index.php?title=Pench_river&action=edit&redlink=1

Parshivni in the state of

Maharashtra, India. The dam was constructed for irrigation,and
supplies water to two districts of Maharashtra ,Nagpur and
Bhandara. The dam is located in the West Pench National Park
Range, surrounded by forested hills, and is 54 km north of Nagpur.
The tallness of the dam over its most reduced establishment is 32
m 105 ft while the length is

1,876 m 6,155 ft. The volume content is 4,928 km3 1,182 cu

mi and gross stockpiling limit is 230,000.00 km3 55,179.93cu mi.

Origin : Nagpur
Destination : Pench dam and reservoir

Distance : 54 km
Driving time : 1 hr 30 min

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships 347


https://en.wikipedia.org/wiki/Pench_National_Park
https://en.wikipedia.org/wiki/Pench_National_Park
https://en.wikipedia.org/wiki/Pench_National_Park
https://en.wikipedia.org/wiki/Pench_National_Park
https://en.wikipedia.org/wiki/Pench_National_Park
https://en.wikipedia.org/wiki/Pench_National_Park
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GHOGRA MAHADEV

INTRODUCTION : Ghogra Mahadev is a Hindu temple
dedicated to Lord Shiva, located in the Parshivni tehsil of
Nagpur district, Maharashtra, India. It is a popular
pilgrimage destination for Hindus, and is also known for its
natural beauty. The temple is situated on a rocky hillock, and
is surrounded by a maze of white rocks. A stream of water
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Flows through the rocks, creating a beautiful
waterfall. Theshivling in the temple is believed to be
a very powerful manifestation of Shiva. They pray for
Shiva’s blessings, andthey seek his protection from
evil. The temple is especially crowded during the
Shivratri festival in February or March.Shivratri is a
major Hindu festival that celebrates the night of
Shiva’s marriage to Parvati. During Shivratri,
devotees fast and pray to Shiva. They also visit
temples dedicated to Shiva, such as Ghogra
Mahadev.

Origin : Nagpur

Destination : Ghogra mahadev
Distance : 47 km

Driving time : 1 hr 15 min
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FLORAINTRODUCTION

In our recent study tour, we had the incredible
opportunity to explore a diverse range of floral species
in Shiv Tekdi, Penchand Ghoghra Mahadeuv.

1) Barleria:

Barleria is a genus of plants in the family acanthceae
Kingdom: Plantae
Clade:

Tracheophyte

sClade:

Angiosperms

Clade:

Eudicots

Order:

Lamiales

Family: Acanthaceae
Genus: Barleria L. (1753)

Itis also called as PorcupineFlower Yellow Hedge Barleria in English
Some species are — B. cristata

B. prionitis B. lupulina, etc .
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2)SOLANUM:

Solanum is a large and diverse genus of flowering plants, which
include three food crops of high economic importance: the potato,
the tomato and the eggplant (aubergine, brinjal). It is

the largest genus in the nightshade family Solanaceae,

comprising around 1,500 species. It also contains the so-called
horse nettles (unrelated to the genus of true nettles, Urtica), aswell
as numerous plants cultivated for their ornamental flowersand
fruit.

Solanum species show a wide range of growth habits,

such asannuals and perennials, vines, subshrubs, shrubs,
and small

trees. Many formerly independent genera like Lycopersicon
(the tomatoes) and Cyphomandra are now included in
Solanum as subgenera or sections. Thus, the genus today
contains roughl 1,500 to 2,000 Spesies

Kindom:- Plantae
Clade:-Trycheophytes
Clade:- Angeosperm
Clade:- Eudicots
Order:- Solanales
Family:-Solanaceae
Genus:-Solanum

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships 351



3] CANNA INDICA

Canna indica, commonly known as Indian shot, African arrowroot,
edible canna, purple arrowroot, Sierra Leone arrowroot, is a plant
species in the family Cannaceae. It isnative to much of South
America, Central America, the West Indies, and Mexico. It is also
naturalized in the

southeastern United States (Florida, Texas, Louisiana, and South
Carolina), and much of Europe, sub-Saharan Africa,Southeast Asia,

and Oceania.

Kindom:-Plantae
Clade:-Trycheophytes
Clade:-Angiosperms
Clade:-Monocots
Clade:-Commelinids
Order:-Zingiberales
Family:-Cannaceae
Genus:-Canna
Species:-C.indica

3)VERNONIA
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Vernonia is a genus of about 350 species of forbs and
shrubs in the family Asteraceae. Some Species are
known as ironweed. Some Species are edible and of
economic value. They are known for having intense
purple flowers. There have been numerous distinct
subgenera and subsections named inthis genus, and
some botanists have divided the genus into

several distinct genera. For instance, the Flora of North
Americarecognizes only about twenty species in Vernonia
sensu stricto, seventeen of which are in North America
north of Mexico, withthe others being found in South
America.

Kindom:-Plantae
Clade:-Trycheophytes
Clade:-Angiosperms
Clade:-Eudicots
Clade:-Asterids
Order:-Asterales
Family:-Asteraceae
Genus:-Vernonia

® Other flora which we explored are

1. Tinospora cordifolia,
Ageratum,
Cassia tora,

Alternanthera,

A

Phyllanthus,

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships 353



6. Azadirachta,

/. Tephrosia,
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Shri Shivaji Education Society Amravati’s
Science College Congress Nagar, Nagpur
Department of Botany

REPORT
Study Tour 2023-2024
16™ October 2023

Field study is essential part of Botany. The natural Environment i.e. the
Surrounding where we all interact the plants in their natural Habitat is one of the most
interesting things that is needed to be studied by the students.

Educational tour are an excellent way to enhance the learning experience of student these tour
provide an opportunity to explore the world outside of the classroom and gain practical
knowledge.

As a part of B.Sc. Curriculum, one day trip was organized to Shiv Tekdi Temple it is located
35km North Parseoni Taluka in Nagpur District, Pench Forest, Dam (Navegaon Khairi) and
Ghogra Mahadev  located in the Parseoni Tehesil of Nagpur District, Maharashtra by

Department of Botany, Science College, Congress Nagar Nagpur on 16th October, 2023 for
semester I, IIT and yth botany students.

Total 3 teaching staff, 3 non teaching staff and 64 students were visited to Shiv Tekdi Temple,
Pench forest and Ghogra Mahadev. The major objective was to familiarize the students with the
wild and cultivated flora and ecology of the region.

During excursion we found Forest rich in diversity. The student collected the different plant
species during excursion. The diversity of plants with reference to their habitat, morphology ,
economic use etc.

AIMS AND OBJECTIVES OF THE STUDYTOUR

To observe and collect the plant species.

To study the Natural habitat and characters of the plants found in the area.
To collected plant may be kept and used for reference study.

Shiv Tekdi is small village/hamlet in parseoni Taluka in Nagpur District of
Maharashtra State India. It comesunder Tekdi Panchayath. It belongs to Nagpur Division.It is
Located 35KM towards North from District head quarters Nagpur .831 KM From state
capital Mumbai. Tekdi pincode is 441404 and postal head office is Kamthi Colliery. Tekdi
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surrounded by Ramtek Taluka towards East saoner Taluka Towards west. Kamptee Taluka
towards south,Nagpur Taluka towars South. Ramtek ,Kamptee ,savner, Nagpur are the
nearby cities to Tekdi. Tekdi Local language is Marathi Tekdi village Total Population is 352
and the number of houses are 79. feamles Population is48.3% Village literacy rate is 67.0% and
females Literacy rate is 29.8% amdi Railway Station is the very near by railway to Tekdi.
Ramtek, Kamthi,Nagpur, Khapa are the nearby towns to tekdi having road connectivity to
Tekdi.

7
*o*

Locality Name: Tekdi

Taluka Name: Parseoni
Constituency:Ramtek

District: Nagpur

State: Maharashtra

Region: Vidarbh

Division: Nagpur

Language: Marathi ,Hindi

Date: Monday 16 oct 2023
Time Zone: IST(UTC+5:30)
Elevation: 310 Meters, above sea level
Telephone code/std code: 07102
Pincode: 441404

Temperature: 29.0 C

Humidity: 41%

7
*o*
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Kamthikhairy Dam, also called Pench Dam, is on the Pench river near
Parshivni in the state of Maharashtra, India. The dam was constructed for irrigation, and
supplies water to two districts of Maharashtra, Nagpur and Bhandara. The dam is located
in the West Pench National Park Range, surrounded by forested hills, and is 54 km north
of Nagpur. Ghogra Mahadev is a popular tourist destination the natural beauty of the

place is simply stunning .the rocky formations the flowing river ,and lush vegetation
make for truly unforgettable experiences .The rocky formations around the temple
resembles a maze which is one of the things that makes the place unique.

Official name Pench Project (Kamthikhairy
Dam) D01100

Location Nagpur

Coordinates 21.4608421°N
79.1902631°E

Construction began 1970
Opening date 1976[1]
Owner(s) Government of
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Maharashtra, India

Dam and spillways

Type of dam Earthfill
Impounds Pench river
Height 32 m (105 ft)
Length 1,876 m (6,155 ft)
Dam volume 4,928 km3 (1,182 cu mi)
Re
ser
voi
r
Total capacity 180,000 km® (43,000 cu mi
)
Surface area 23.653 km?2 (9,132

SOIL TYPES

There are six types of soils found in Nagpur district i.e Kali soils, Morand soils, Khardi soils ,
Bardi soils, Kachchar soils, Wardi soils

CLIMATE

The climatic conditions of Nagpur are characterized by a tropical climate. In winter, there is
much less rainfall than in summer. The temperature here averages 27.0°C | 80.7 °F. Annually,
approximately 1128 mm | 44.4 inch of precipitation descends. Nagpur experiences a moderate
climate, and the summers are not easy to define. The best time to visit is February, March,
September, October, and November. In terms of precipitation, the month with the lowest
amount of rainfall is December, recording a mere 6 mm| 0.2 inch in its entirety. This denotes an
exceptionally dry period within that particular time frame. Most precipitation falls in July,
with an average of 355 mm |inch.The month that experiences the highest temperatures
throughout the year is referred to as May, where an average temperature of 35.6 °C | 96.1 °F
prevails. In January, the average temperature is 21.1 °C | 69.9 °F. It is the lowest average
temperature of the whole year.

A s
fouclt—_ ¥'X
Tour Incharge HOD
Dr. Reshma P. Sonwalkar Prof. R. N. Deshmukh
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Lantana camara Euphorbia hirta

Solanum virginianum
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Vitex

negundo

Jatropha podagrica
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Shei Shivajt Selence College, Cangress Nagar, Nagpor,

Departinesy of Botany
Study Tour
Date : 1o1pvz022
[N | Student Name Malbile No Sem- 1.1, V__ | Sign | Attendance
| Peosam Dubey BYE93¢mel T I -
T | Mianisha Dehankar wesags | I e
3 Sangita Suthar hl2giy ‘
4 | Grishma Ghaturle 1¥5132343] Sem x il
>4 L. omilmw 35299450 | sem 3 P
[ Swasl Giendiar 1ensy -
3 Nichk ol ; ﬁiﬂtgﬁ Se0, -11 $
5 Tanshree Sorde
WTIKPI__ P
9 | Rohan Darode 1208633323 | Semm T £
10| Sahil Chavhan 15T 175042 oL i
11| Injila Khan 1'5’321 0$ fof
12 Unnati Atram L 197 o lif
13| Soumya Yadav -svgzk‘ 14l TS 4
14 | Tanvi Mandale G9! §L6SS| Sema T &
15 | Devyani Alone 1 B
16 | Dipesh Yodav JIEVUZEYOY | Sem I
17 | Deepik Baghel
18 | Tonushree Jodhav 76320102447 Fam T P
19| Janbavi Humne 95520u6ELS | Sern T %
%@ [ 20 | Shrushti Yakar qq65Y) %5 —EM!E 7
21 | Vanshika Paware (1 N T
22 | Sanika Raut =
23 | Aditi Rathod SlhoroliRY |Sem T
24 | Natasha Pidurkar 432226403 | S [
25 | Madhavi Ggroule F114388569] I P
26 | Kumudini Bawane ggmzé’ Seva T =)
37 | Mansi Deogadkar N .
28 | Fkia Tambuskar F49960 -~ i
29 | Namita Verma 0 <emT
30 | Mansi Nakhale
31| Gaytri Hedou 421223560 | SemJ g .
32 | Pradnya Wasnik 23 __sem7
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TR | T8I0 | St T | P
;.: r;:.u Kamible 392961420) | semvu] - ‘E-\ P .
33| Yaih Dorle o f(
36 | Sanjay Satpulc | '
7 Dwmwaite _|B166950320 | g | RS | O
38| dubi Uparkar ._JI%___ (A
39 | Devyani Walke §e63s e T Do) f
30 | Dikshits Madan 71)2105139&_“:111_&" ' p.
S 17548 Erra
2 | Minal Besan (g g
35 Avani Zadgaookor | RIOFIRHFG | §¢ i
44 | Yashashri Ghaywat 1 1) Sesfy T e
35| Manjgri Dhole 1624996148 | semn | ®
46 | Ekta Kasckar RGz 533 24| (am 'il P
47 | Payal Chatap G021 328(7Y gcmm P
4% | Suhani Fulzele '1‘3_232%%&:5! ¢ A
49 | Samita Samrit Gobeso 303 gm L.
30 | Vidya Uikey 3203108365 | Sem-3N0 o
51| Gayatri Ukey £010956%09 | Sem ~TL | £
52 | Vedanu Fake 9359071653 | Sewn-1 P
53 | Kaynat Patel Q0227941532 =
54 | Mrunmayee Sothawane Sern-101
55 | Sncha Bongade v
56 | Shrushti Raus 6% ‘!leﬁ &g mT :
57 | Riya Singh 73 Waptdes| SCm T = [
58 | Mansi Nakhale 79727147972 | Sern g\ {@ueA Ji s
39| Prashik Dhabarde ‘ v (&)
60 | Garima Chadokar feovysspoy| Seml | ad- | 17
61 | Gayotri Bhise 7109004L)3 s p
62 | Saloni Selote % 14 9 P
63 8209304 360 r
e
65
[
67
68 ¥ R
69 1

el

Tour Incharge
Dr. Reshma P.Sonwalkar

HOD
Prof. R.N. Deshmukh
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Project Report on
On Job Training (0JT)
Comprehensive Guide to PCB Design & Fabrication
V S Informatics, Nagpur

As per the provisions of

National Education Policy 2020

2

Spsnndl bdaraan
ey PRIW

Submitted to

RTM Nagpur University, Nagpur
Towards partial fulfillment of M.5c. Physics Semester Il

5/2024 Examination (Course Code MOJZPO1, Credit 4)

By
Joy George Panakal

Department of Physics
SHRI SHIVAI EDUCATION SOCIETY AMRAVATI s

SCIENCE COLLEGE

Congress Nagar, Nagpur

2023-2024
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Certificate of QJT

This certificate goes to

Joy Panakal

in appreciation of your successful completion of On Job Training on "PCB

Design & Fabrication” from 15 Feb 2024 to 05 March 2024
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ntroduction to PCB

printed Circuit Boards can be defined as rugged nonconductive board on substrate-
pased structure. The PCB's are mainly used to provide electrical eonnection and
”"-_-r'll.'ll'l.il'-'ﬂl ti‘Ll.[JI'H'll't to the EIEE[I:'EEHI components aof a cireuit. Printed cireuit hoards
(pCiis) ave 8 massive part of just about every piece of electronic equipment that we have

.y our everyday lives. The computer you use, the phone in your pocket, your television,
anedl 50 much more rely on these boards.
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Types of PCB

« Single Layer PCB
« Double layer PCB
s Multi-Layer PCB

. Single layer printed cireuit boards are among some of the simplest to design and
manufacture.

Thesg boards have a single layer of conductive material (such as copper) on only
one side of a non-conductive substrate,

e R
-— -
. Double layer PCBs have one conductive layer on top of a non-conductive substrate
and another conductive layer on the reverse side (top and bottom layers).

The two conductive sides can be connected using plated holes in the substrate that
connect to pads on both sides of the circuit board; these are called vias.

Bl mebraTing Materd

3. This term refers to a circuit board that has three or more conductive layers,

The conductive layers are at the top and bottom, as well as at least one conductive
layer sandwiched between non-conduetive substrate,

3
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Advantages of PCB

. A printed circuit board ean contain a number of parts and elements. Because they
utilize copper tracks rather than actual wires, it allows for the same types of results
without using current-carrying wires. The boards are smaller and they are not as
bulky. This is one of the reasons that so many different types of electronic devices
are smaller than they were in the past.

« One of the best benefits of using printed circnit boards is the amount of time that
¢an be saved. Connecting components traditionally takes a lot of time, whereas the
circuit board will take far less time to assemble once the design is complete. The
design phase is often what takes the most amount of time with printed circuit
boards, but even this can be reduced when using the right type of software for its
creation.

+ The connections in the printed circuit board are made through the copy tracks, and
as long as they have been manufactured properly, you are not going to have to deal
with short eircuits or loose connections. Compare this
to other methods using actual wires, which could become loose when the board
moved. In some cases, the wire itself might have a connection problem

. .
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the Circuit: The first step in making a PCB is 1o design the circuit schematic

G _' IlnE
1 D vire tool like EaayEila,

ysing ncd

. Creating the PCB Layout: Once the cireuit schematie is designed, the next step is to
ate the PCB layout. This involves arranging the components on the board and tracing

Cres :
(i connections between them.

4, Printing %1'5' Design: T_IIE PCB layout is then printed onto a special type of paper
known as a "photographic film" or "transparency film" using a laser printer or a

pitﬂiﬂfﬂpjfr :

4. Transferring the Design onto the Copper Board: The printed design is then
lJ'.e!nSI'El‘l'Ed_ﬂﬂT-ﬂ a mpper—r.:lad board using a heat press or iron. The toner from the
printed design acts as a resist, protecting the copper beneath it,

5 Etcffing thEIEﬂH rd: The next step is to etch the board using a chemical solution such
Sferf:: ;!?itzlnde. The etchant removes the exposed copper, leaving only the circuit
ACES DEniT.

0. Cleaning and Inspecting: Once the etching is complete, the board is eleaned
thoroughly to remove any remaining toner or etching residue. The board is then
mspected to ensure that the traces are clean and free of defects.

iﬁg“iﬂﬂ Holes: Holes are drilled into the PCB to accommodate the components that
¢ soldered onto it. This can be done using a drill press or a CNC machine.,

8. Salders
the ESE”“E Cﬂn]punents: Once the holes are drilled, the components are soldered onto
+ Solder is used to create electrical connections between the components and the

trace lines o the hoard.

5
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i) Testng m_E oo M e m}]fdering - “OMmponents
%, cuit functions as intended. This can be done ugjng
in

o, Finishing the PCB: Finally, the PCR i« cleaned
esidue. It can then be L'ﬂ_&ter:l with g Protective | :
coating to prevent corrosion and improve durability fermask or conformal

PCB Designing:

Following are the steps for PCR designing,
« Components of PCB
« Composition of PCR

* PCB Characteristics

1. Major PCB Component Families

’ R-E%istr:rrs - An electric circuit element that introduces an electrical friction or
ststan-:c- in the path of electric current is called a resistor. The characteristic by
which it oppose the flow of current is known as resistance.

Capacitors — Ap electric circuit element that has an ability of storing electrical
“NETgy in the form of electric field is called a capacitor. The property of the
“Bpacitor by virtue of which it store electrical energy is known as capacitance,
Iductors - Inductor is basically a wire of finite length twisted into a coil. An

iﬂduct : i s > .
Or 15 also a basie circuit element that used to introduce inductance in an
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electrical or electronic circuit. The inductor has a property, known as inductance,

which oppose any change in the electric current.

Bipglﬂ[‘junﬂliﬂﬂ transistor (BJT) - A BJT is constructed as two diodes sharing a
common semiconductor junction, i.e., a p-n-p or n-p-n design. These three doped
semiconductor regions correspond to the three terminals of the BJT: the base,
collector, and emitter.

Field effect transistor (FET) - Like the BJT, the FET contains three terminals —
the source, gate, and drain - which are analogous to the emitter, base, and
collector. In contrast, FETs conduct with only one charge carrier (electron or

electron-hole) instead of the mix of electrons and electron holes in BJTs.

2. Composition of PCB

PCBs are a group of man-made organic chemicals consisting of carbon, hydrogen and
chlorine atoms. The number of chlorine atoms and their location in a PCB molecule

determine many of its physical and chemical properties. PCBs have no known taste or

smell, and range in consistency from an oil to a waxy solid.

3. Materials of PCB

PCB generally consists of four layers, which are heat laminated together into a single
layer. The different types of PCB materials used in PCB from top to bottom includes.

* Silk screen

* Solder mask

* Copper Foil

* Substrate/Core

7
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Asbout EasvEDA

E,.,q_l-‘_l.'ED""' is an easier and powerful online PCB design tool that allows electronics
Engineers, l-"f-"‘-':‘-'m'-‘r""'-_!"h“d““h_‘- makers, ﬂll'td enthusiasts to design and share their
rojects. This is a design tool IJ'ItIEgt'“.']'[D LCSC components catalog and JLCPCB PCB
cervice that helps users to save time to make their ideas into real products,

EasyEDA
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pefine Requirements:
|4

_ pefore starting the schematic design, it's important to clearty
ofthe PCB in terms of functionality, components, interfaces, an

l'I:HZIEIFIinIH'

define the requirements
d any specific

» Select Components:

- Choose the components that will be used in the design, ensuring they meet the
required specifications and standards. Consider factors such as size, power
-oquirements, signal compatibility, and availability.

q Create Schematic Symbols:

_ pevelop or use sfzhenmti:: symbals for each component in the design. These symbols
represent the electrical connections and functions of the components on the schematic
dmgram.

4. Conneect Components:

- Connect the components in the schematic using lines and wires to represent the
electrical connections between them. Pay close attention to signal flows, power
distribution, and grounding schemes.

5. Organize and Label:

~Organize the components and wires in a clear and logical manner to enhance
readability. Label signals, power supplies, and important nodes to ensure clarity and
ease of understanding,
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Netlist Generation

A netlist is a list of all the electrical connections between components in a PCB
design. It serves as a critical bridge between the schematic and layout stages of
the design process. Here's how netlist generation typically works

« From Schematic to Netlist: PCB design software tools allow designers to generate
a netlist from the schematic design. This process captures all the connections

between components, including signal names, component designations, and pin
numbers,

Bill of Materials (BOM) Generation

» A Bill of Materials (BOM) is a comprehensive list of components and materials
required to build a PCB. It includes information such as part numbers,
descriptions, guantities, and sometimes pricing information. Here's how BOM
generation typically works

Component Information: The BOM starts with a list of components used in the
design, including active components (ICs, transistors) and passive components
(resistors, capacitors).

Supplier Part Numbers: For each component, the BOM may include supplier
part numbers to facilitate sourcing and procurement processes.

Quantities: The BOM specifies the quantities of each component required for
the PCE assembly. This information is crucial for manufacturing and inventory
management.

10
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rootprint Description

+ Position of pads or holes. This information
assembly of SMD com ponents, or the holes
components, are located. This information i
and must be precisely defined,

+ Dutline, or courtyard, of the component. It can be defined as an area ar

perimeter, of protection for the PCB footprint. This prevents other components

indicates where the pads for the
for fixing the through-hole
5 essential for the soldering process

component,

v Reference dEE:I,g[}ﬂtﬂf. It is an aEphanu meric code that uniquely identifies the
component within the schematic and PCB layout, In Figure 2 some referenc
d'.ﬂ gnatr.:.-ra are highlighted, such as the R75 resistor and the L.D3 LED. ‘
. Fm 1 designator. When placing components with a large number of pins, such as
mtEgrz]ted circuits, it is important to indicate the position of pin 1 on tht:h
footprint, in order to avoid possible misunderstandings during the assembly
phase. This is the case, for example, of components which have QFP or DIP
p_at::ages. In the example of Figure 1, the reference to pin 1 is represented by a
circle.
Mechanical information. Some components may have some mechanical part, or a
protrusion that may extend over other components, creating possible callisions
or overlaps between components. This oecurs, for example, with heat sinks.
3D model and symbols. Each PCB footprint has an associated symbol in the
schll:TﬂHlil: and, in most cases, also has an associated 3D model. This allows the
designer to create a 3D model of the entire board, verifving the correct

11
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1

ting and assigning footprint

1 Lomponent Selection: Ensyr
78 . tion: Ensure vou have g detailed COI T e i i
numiers, manufacturer names, and paukaf_r,v : G

-0 com) neluding part
the appropriate footprints, TRES RNt iy |

will help vou find

------

2. Footprint Library:

3 ol Use a footprint library th
II||_[I."I|] ;

Ll al contains a wide var
ts tor different components. Y Bt

iety of standard
ou can also crea

e custom footprints if Necessary

3 ; == U = E :‘ E“ : J ]

: 1 sure the fo T ‘hes H
limensions of the e Sy otprint matches the package type and

L U hesnl @

* Lheck Manufaet
SMmponent tg veri
Mormation on th

urer Datasheets: Refer to the manufacturer datasheets for each
ty the recommended footprint. Datasheets often provide detailed
¢ footprint dimensions and pad layouts.

12
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pesigning racks in PCB

frack Wi dth: The lrm::l-f width dclcl‘mir!es the amount of current the track can
...;n- without overheating, ThE'_ track width should be chosen according to the
¥ qrrying capacity required to prevent overheating and damage to the

. nul -'[It-[. "
I-I .:"1; The wider the track, the higher the current it can carry.

rrack Spacing: The Sp_m:ing between tracks should be sufficient to ; ;
\ectricalcrosstall. o nterference. The spacing should meet the minimum
requirements to avoid short circuits or signal integrity issues.

qouting: The routing of tracks should be done carefully to avoid signal
interference and maintain signal integrity. Proper signal paths should be
followed, and signal lines should be kept as short as possible to reduce signal
,j,ggrﬁ{iﬂtiﬂn.

PCB Edges

» Edge Clearance: Ensure that there is sufficient clearance between the edge of the
board and any components or tracks to prevent electrical shorts or interference.
The clearance should meet the minimum requirements specified by the
manufacturer and industry standards.

* Edge Plating: Edge plating is the process of plating the edges of the PCB with
copper to provide additional mechanical strength and protection. Edge plating
can also help improve EMI shielding and grounding.

13
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of Gerber File Generation
e 11|_l.:'
I Vit | |

- files are standard file format used in PCB fabrication. They contain
1 IThLIrlti"" aboul the PCB layout, such as copper traces, pads, holes, and

[EL
111_.:].;”:1,1:.-‘*- . | |
a aD view of a PCB from Gerber files involves converting the 2D

o -|-_'||il|f—'. ‘ : : ; \ i
OEY into a 3D model that can be visualized in three dimensions.

inhn'm;tlmn

Component Creation

. hen designing a PCB, creating accurate and detailed components is erucial for
'+ success of the project, Components are the individual parts that make up the
Jeetronie cirenit and include devices such as resistors, capacitors, integrated
eirenits, connectors, ete.

+ Components need to be created with specific attributes such as footprint, pin
configuration, designators, and 3D models for accurate placement on the PCB.

\dding Component to Library

* Toadd a component to a library in a PCB design software, you typically follow
these steps: n .

* Create a New Library: Start by creating a new library within the PCB design

software where vou want to store the component. L

Add Component: Add a new component to the library by specifying its

properties such as name, value, description, and any other relevant
information.

14
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creation for PCB

.t for a component involves designing the physical layout of

i : Tl
I creatinb i fuutF;s it will be placed on the PCB. Here are the general steps
* hecomponer

nent Datasheet: Start by referring to the component datasheet

T
pad layout, and recommended footprint details.

R._-i'i."l:' "
fiar actt!

y Componeit
ate dimensions,

gtehing Process
he process of removing unwanted copper from a printed eircuit board.

¢hin 15 b i 1 i
pB SIS ved from the PCB, only the required circuit

ance all of the excess cOpper has been remo

,'-z']'l'.-.HF-ﬂ:'.

a layout for the board is ge nerated. This desired layout
otolithography. This forms
oved from the board.

Befare the etching process begins,
tor the board is transferred onto a PCB by a process called ph

the blueprint that decides which pieces of copper must be rem

(in the outer layer of the PCB, the tin plating acts as the etch resist. However, in the inner
luyer, the photoresist is the etch resist. Generally speaking, there are two approaches to
inner fayer and outer layer PCB etching. These are dry etching and wet etching. T'IE”" a
ABL Cireuits, we use a wet etching process using a Tech Win Alkali Etching Machine.

15
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prilling
— ich is also known as printed circuit b - ,
1 drilling (whic el It board drilling), is the
M I:rii[::t'. holes, slots and other cavities in an electronic circuit board g} procest
ll.-]1_".' s "

the PCB drilling process, a number of different hole types are drilled. Th
holes (such as thru-holes, buried holes, blind holes and micﬁnih[ﬂ:}r

holes and mechanical holes.

puring H
nelude Vid
l'-i““ l1|; :H ll;_,"“ !

nue to the precision requireq. holes are usually carved out using a manual or laser PCB
irill. Boards can also be fed into a drilling rig manually or automatically. Here at ABL
Circuits, our drill has a laser-detect function. This ensures both concentricity and correct

hit diameter (0.1mm-6.5mm), even when unmanned.

Soldering

PCE soldering refers to the process of using solder to join two small pieces together onto the
surface of an electrical cireuit board. The process involves dissolving a solder and running it

on the two contacts you wish to bond together.

This technique is a relatively simple and effective way of eonnecting two or more electrical
“emponents on a circuit board.

Solde ring Techniques
The Sﬂldﬂring techniques can be divided into 2 categories:
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, soft soldering
Hard soldering

goft soldering

galft gu'ﬂ{ilﬂring is & common process for electronics, as well as plumbj Thi i
method i usuallj-’h'fﬂd to create electrical conneetions and ad%ere elzgnunlfc?nliue;ur:lgents to
pc s, However, the strength of the bonding created by this technique is not as high as hard

i
solclering.

Acutectic tin/lead alloy is used to soft solder metals together. The heat ‘
alectric or gas-powered soldering iron. & e heat source is usually an

Soft soldering is most commonly used to connect connectors to cables, place jumper wires
on parts or printed circuit boards, solder wires from transformer coils, and make repairs.

Hard soldering

Hard soldering or silver soldering bonds 2 pieces of metals (i.e. base metals) together, not by
melting the solder directly, but by heating the base metals to a temperature that the solder
holding the metals together instantly melts. When cooled, an immensely tight joint is formed
~ through “capillary effect” Temperature required to melt the solder material, usually silver
or brass, is higher than soft solder and requires a blowtorch. This method is used for joining
pieces of brass, copper, silver, or gold.Brazing is a form of hard soldering,

Practical

* Schematic Design:-
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Footprint=-
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4D View:-

18
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Mﬁignment
LED pinumer Cireuit Dingram:-
LED Dimmer Circuit
PENT b 3 e
th'llﬂr:ﬂ-l

wu L
:]1;:" T Thran GufEed
el Yated=
LED®

5,‘.}"-”1;;[;"“: Circuit of LED Dimmer Circuit:-

i
o yal A

R L

Bill of Materials:-
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oy pATTED 1 Mo T it gt
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circuil [xplanation Relay SPDT 5V

Ininﬂin-.'li:m:-

e Singh Cliannel Relay Module is g ¢n ‘
witage, high curretit load such as motor, solenid
o fiterfaee with microcontroller such ag ok

(COM, NO and NC) is being brought out with =
the status of relay.

valves, lamps and AC load. It is designed
» NodeMCU, ete. The relay’s terminal'gﬂ

rew termi :
indicate nal. It also comes with a LED to

Clrant Diagram:-

S i
il T
i : Il.:! i |||=:'.|f'f:' -':!h-:'.':
= e
-b!I S o
J il |11
i !l i) FiT
LRI ﬂ I i_:li
- AT
-'TI“IEEI.EH

Components Description:-

* Relay SPDT 5V-The relay module with a single channel board is used to

f',‘ Anage high voltage, current loads like solenoid valves, motor, AC load & lamps
Iiis module is mainly designed to interface through different microcontrollers
like PIC, Arduine , ete,
s
f:%':fﬂfl?fmu? PnN Junction-1N4007 is a PN junction rectifier diode. These
: L*a;-.? ltfrdea allow only the: flow of electrical current in one direction only. So,
o e '-lhEd. for the conversion of AC power to DC. 1N 4007 is electrically
patible with other rectifier diodes and can be used instead of any of the diode
}F!““Emﬂ to 1IN400X series,
H,:? t::'f::‘" EE54';.r NPN-A transistor is basically an electrically controlled
“Hllu::l;n- €re is an input, output, and a control line referred to as the emitter,
o and base. When the control line (base) is triggered it will connect the
nilets de the collector just like switching a switch. Since the power between the
ampi} If and collector can be higher than the base, transistors are often used as
“mplifieps,
{t{;:ilch? is a NPN transistor meaning when power is applied to the base
Ol pin} it will flow from the collector to the emitter. Typically NPN
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g

. areused 10 sswitch ground” on a device, meaning, they are placed
ot s
: load in @ cireuit.

i

+ 10k-A 10K resistor is a fundamental electronic component that plays a
» Res . aircuits by limiting the flow of electric current. Its resistance value is
it These resistors are identified by a color code, typically brown-
h1uck-nrangE-Eﬂ1d- where each cnln:r represents a digit or {nulﬁplier. -
od-A light-emitting diode (LED) isa s_emimnductnr device that emits light

v 10 an electric current flows through it. When current passes through an LED,

V;'he.;@_-tmus recombine with holes emitting light in the process.

ISEE sin 2.54mm-This specification covers the requirements for application of

SIE [::isingle {n-Line Package) Sockets with Compliant Pins Contacts on 2.54 mm

[.100 in.] centers. The sockets consist of a housing and :::ﬂutat:ts. an_d are av?,ﬂahle

in a variety of sizes (ie, contact positions). They are &ES"IE;I‘IEEI to be inserted into

printed cireuit (pe)boards using manual or robotic equipment.

. Wire connector 3 Pin 5mm-The 5mm 9Pin Screw Type PCB Tf:r‘,t'E'li]la.l Blocks
are a reliable and versatile solution for connecting wires on printed circuit
hoards. These solderable connectors offer a convenient and secure way to
establish electrical connections in various electronic devices and systems.

With a pin spacing of 5mm, these terminal blocks are designed to amummuda'fe
wires with ease. The generous spacing allows for easy installation and connection,
reducing the risk of accidental shorts or faulty connections. Whether you are a
spasoned electronics hobbyist or a professional, these connectors will make your
PCR assembly process quick and efficient.

0,000 ohms

Theory of Operation:-

It works on the principle of an electromagnetic attraction. When power flows through
the first circuit , it activates the electromagnet, generating a magnetic field that a_ttmr:ts
a contact and activates the second circuit . When the power is switched f'.lﬁ'. flsr-'l'lﬂg ]
pulls the contact back up to its original position, switching the second circuit off again.

Conclusion:-

The following observations can be drawn from the detailed study on PCB, Th?i F,t;'::dfﬂ c
Circuit Board (PCR) is very important in all electronic gadgets, which are use i;-ne
domestic use, or for industrial purpose. PCB design services are used to de?g]ﬂ —
electronic circuits. Apart from electrically connecting, it also gives mFEhﬂﬂl l s EI :

to the electrical components. Thus, an effective PCB design can help ln_md“':;';gign
Possibilities of errors and the chances of short circuit, Therefore, learning 10

tircuit in a PCB has great chances to explore in the field of electronics-
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. ces and knowledge is that we have gained were not anly

rien .
juable e:ﬂ!: Jirect involvement in task but also through the other aspect of

'5_1, i 4 . i
JLuﬂ}'{ﬂd f"m"g]:.,-grk observation, interaction with mentors, and others related to the

ing, this tra.iniﬂg program has satisfied my primary ohiect]
concluding 23t practically and theoretically on mmy mg?m#:ﬁ?ﬁd a8

yrest ?nI;EuTEivﬂl became helpful to build my career.
1
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This is to certify that,.. KU, Gaurl Pradip Nasare .. .. has worked as on-

job trainee entitled “Demonstration of Instrumentation”, in Visvesvaraya

National Institute of Technology, Nagpur under the supervision of Prof. Dilip

Peshwe from 18" to 30" March 2024. He/She worked for not less than 120 hours

during this tenure. V9 3

i

Course Co-ordinator & HOD '

Profeseer £ Hoad

Dupriment of Koot Covgimring

VarverrarTys Magatalieslfine of Teohnakgy

=GRS L4 511
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This is to certify that report on "Demonstration of Instrumentation”

Submitted by ku.Gauri Pradip Nasare  as a part of on-job training in
partial fulfilment of the requirement of the degree of Master of Science in
Chemistry, S.S.E.S Amt's Science College, RTM Nagpur University,
Nagpur. This work was carried out manner in excellent manner by  ku.Gaurl

Pradip Nasare under the supervision of Assistant professor of Science
College, Nagpur. during the academic year 2023-2024.

Date:- |5 |05 o2y
Flace:- Nagpur

S
Dr. Mrs. Ehhhn}m Kene
Internal Mentor

Department of chemistry,
5.5.E.5 Amt's sclence College, Nagpur.
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This is to certify that jeyy Gauri Pradip Nasare has carried out the training

program / Intemship in accordance with the Guidelines of M.Sc. curriculum of RTM
Nagpur University for 120 hrs. The student is eligible for examination for 4 credit courses

on on-job training/Internship.

Date:- 155 \2o 24y
Place:- Nagpur

Department of chemistry,
5.5.E.5 Amit's science College,

Nagpur.
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Date:- |5 ;"-‘Iu}r 2034
Place:- HIEII'I'

GAURI P. NASARE

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships

39




ACKNOWLEDGEMENT

[ am thankful to our Principal Dr. M. P. Dhore for allowing us to join VNIT to
understand the uses of different state of arts instrument handling technique as a
part of on-job training. T would also like to thank Dr. R. U. Khope, Head of
Department of chemistry, 5.5.E.8 Amt's science College, Nagpur, for their
encouragement and insightful suggestions. I would also like to thank Dr. Dilip
Peshwe, Department of Chemistry and Other Teaching Staff of VNIT,
Nagpur for constant encouragement and guiding me throughout the project
work. I would like to express my sincere obligation to my guide Dr. Mrs.
Shubhangi. J. Kene, Co-Ordinator P.G. Department of Chemistry, for
suggesting the Topic and guiding me throughout the project work. I would like
to express my sincere obligation to my guide Dr. Sneha Dandekar, Department
of Chemistry, for their invaluable guidance and support throughout. My earnest
thanks to my friends, teaching and non-teaching staff of MSc. Department Of
Chemistry. I am very much obliged to active suggestion and prepare inspiration
to do this project work. I am grateful to my friends who supported me duning
the monitoring work, analytical work and data compilation for the project, It
gives me immense pleasure to acknowledge all the staffs of the department for

their constant guidance, kind-cooperation and valuable suggestions to complete
and compile this work.

GAURI F. NASARE

| _1.32 L-NumberetStaeentstndertakimg Project work/ Field Work/Internships 395




LTI

wr
¥

1AEEARY!

CONTENT

Sr. No. Particulars Page No
1 Fourier Transform InfraRed Spectroscopy 2-5
2 Thermogravimetry DliTerential Thermal Analysls 68
3 MufTle furnace Heat Treatment 9-12
4 Scannlng Electron Microscope 13-16
5 Fleld Emisslon Scanning Electron Microscope 17-20
6 X-Ray Diffraction 11-24
7 Small punch Creep Testing Machine 25-17
B Atomic sbsorption spectroscopy 28-31
9 Raman Spectroscopy 32-34
10 Conventional Creep Testing Machine 3537

Fage 1 of 37

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships

396




Fourier Transform InfraRed Spectrometer
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Name of the Instrument:-Fourier Transform InfraRed Spectrometer

Date:- 19.03.2024

Laboratory:- Thermal Analysis Lab
Time:- 11:30 AM

Introduction:-

) FT-IR stands for Fourier Transform InfraRed, the preferred method of infrared spectroscapy.
In infrared spectroscopy, IR radiation is passed through s sample. _

) Some of the infrared radistion is absorbed by the sample and some of it is passed through
(transmitted). .

lil) The resulting spectrum represents the molecular absorption and transmission, creating a
maolecular fingerprint of the sample. .

iv) Like a fingerprint no two unique molecular structures produce the same infrared spectrum.
This makes infrared spectroscopy useful for several types of analysis.

Principle :-

) Infrared spectroscopy has been a workhorse technique for materials analysis in the laboratory
for over seventy years.

i) An infrared spectrum represents a fingerprint of a sample with sbsorption peaks which
correspond to the frequencies of vibrations between the bonds of the atoms making up the
material,

lify Because cach different material is a unique combination of atoms, no two compounds
produce the exact same infrared spectrum.

Iv) Therefore, infrared spectroscopy can result in a positive identification (qualitative analysis)
of every difTerent kind of material.

v} In addition, the size of the peaks in the spectrum is a direct indication of the amount of
material present.

vi) With modem software algorithms, infrared is an excellent tool for quantitative analysis.

™
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|
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Procedure:-

The normal Instrumental process Is ns follows:

i) The Source: Infrared energy is emitted from a glowing black-body source. This beam passes
through an aperture which controls the amount of energy presented to the sample (and,
ultimately, to the detector).

ii) The Interferometer: The beam enters the interferometer where the “spectral encoding” takes
place. The resulting interferogram signal then exits the interferometer.

iii) The Sample: The beam enters the sample compartment where it is transmitted through or
reflected off of the surface of the sample, depending on the type of analysis being
accomplished. This is where specific frequencies of energy, which are uniquely characteristic
of the sample, are absorbed.

iv) The Detector: The beam finally passes to the detector for final measurement. The detectors
used are specially designed to measure the special interferogram signal,

¥) The Computer: The measured signal is digitized and sent to the computer where the Fourier

transformation takes place. The final infrared spectrum is then presented to the user for
interpretation and any further manipulation.

A Simple Spectrometer Layout

P

Optical Path

Mirror

sample Compartment
_"--.___ I
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Thermogravimetry Differential Thermal Analysis
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Name of the Instrument :- Thermogravimetry Differential Thermal Analysls
Date:- 19.03.2024

" nlysls Lab
Laboratory:- Thermal Analys Time:- 12:30 PM

Introduction:-

i) Thermo-gravity is
sample as function of temperature

Isothermal mode). ;
ii) Thermogravimetric Analysis (TGA) is o forceful technique for the n'!mumnmt o
thermal stability of material including polymers (like thermos-plastic, thermoscts,

clastomers, composites, plastic films, fibers ete.)

Principle :-

i) The TG /DTA module uses a horizontal differential System balance mc:hnnum sample
weight changes arc measured by change in position of slit by optical position sensors.

if) The sig to signal from the optical position sensor is sent the balance circuit. .

iii) The balance circuit supplics sufficient feedback current to the driving coil so that the slit
return to the balanced position. .

iv) The Current running to the driving coil in the sample slide and the current running to
driving coil on the reference side is detected and converted into weight sample.

a branch of thermal analyzer which examine the mass :Iung:‘ of a
(in the Scanning mode) or as o function of time (in the
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Procedure:-
Procedure is as followed for TGA

There are two mini size crucibles in fumace, one is reference crucible and another one is
Sample crucible. Both the Crucible are made up of platinum (s its melting point is very high)
for both the crucible there are two holding pans. Reference crucible is placed on left holding
pan and Sample Crucible on right holding pan,
Firstly, for background both the crucible (Reference and Sample) are filled with alumina
powder (Melting

Application:-
i) thermal decomposition of inorganic, onganic & polymeric Substance
ii) Solid-state reaction
iif) Distillation and evaporation of liquid
iv) Pyrolysis of coal, petroleum & wood.
v) Thermal Oxidative deposition of Material
vi) Reaction Kinetics studies
vii) Rate of evaporation and sublimation.

Conclusion:-
Thermogravimetry is concerned with the chenge in weight of material as its temperature
changes.

i} This loss indicated decompesition or evaporation of the Sample. N _
ii) The temperature at which no weight loss takes place indicates stability of material.
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Conventional Creep Testing Machine
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Name of the Instrument :- Conventional Creep Testing Machine

Laboratory:- Creep Tesling Lab Date:- 22.03.2024
Time:- 03:00 PM

Introduction:-

i) Materials are generally both viscoclastic and extensible. Viscoelastic Materials can be
deformed by clongating under the loads they arc exposed to the temperature of the
material being tested has significant impact on a polymer creep behavior, which deforma
nt the fastest rate near the glass transition point. Depending on the rate at which its
Molecules are distorted a polymer at a given tempernture and molecular weight may
behave as cither liquid our solid. viscoclastic behaviors is the broad term use to describe
this phenomenon.

ii) The amount and duration of elongation of materials under a constant load can be quite
interesting the permanent deformation of solid Material by continuous constant
Mechanical load is called ereep. The material, which is exposed to loads your long lime
changes in size and shape. The amount of the load, time, temperature, structure, and
morphology of the Material all affect, How much the material deform under ercep
behavior can be roughly. predicted using a power-low Model,

e(L) = M{a,T)t"

Principle :-

i) According to Hooke's law, the material behaves elastically. According to this principle,
the force applied up to the yield strength cause the material to deform in the direction of
force and store elastic energy. If the applicd force is removed without exceeding the yield
strength, the material tends to retum to its original shape. However, In the applied force
exceeds the yield strength The material exhibits a plastic behavior and begins to breaks.

ii) An instantaneous deformation is purely elastic response when load is applied following
this deformation is primary deformation, characterized by a rapid decrease in low
deformation. The next is secondary deformation, a steady state linear deformation,
tertiary deformation, which ocours as the sample nears fracture is the acceleration of
deformation up to fracture The typical stage of creep deformation,

Procedure:-

1) The material was tested with the test Machine Based on the dead load principle the load
is epplied by adjusting the weight our cross section of specimen The stress can be altered.
The required temperature can be set in the creep testing machine results from the specimen
being clamped with sufficient accuracy.

i1) Punch indenter:

The punch lip consists oy hemi-spherical end with diameter ranging from 2 to 2.5 mm,
but on alternative assembly can be used such as flat tip Indenter, and 2 2 to 2.5 mm
diameter ceramic ball. Ball material include SisNy. In this instance, the ball should be
replaced after every test the geometries of two punch configuration are displaced in
Depending on material that is to be tested the punch material can vary from high strength
steel for testing. relatively soft and ductile Material such as copper, to high temperature
ceramic Materials are (o be tested.
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1.11) Measurement of deformation:

Upon excrtion of the testing load, dise deformation is the monitored and recorded from
two location by linear variable displacement transducer. one LVDT Is wsually positioned
in a location 1o detect the movement of load pan and record the displacement on the top
surface of dise. The other LVDT is located within the lower die-pull rod nasembly and
measures the deflection on the underside surface oy the specimen by quartz rod. This
enables the deformation on both surfaces to be closely monitored. Throughout the test
and the resultant SPC eurve usually displays an average of the top and bottom recording.

Application:-

i) It used to determine how efficient and stable & material is. The machine is used by
students and companies to create a creep curve on how much pressure and stress a
Material can handle, The Machine is able to calculate the stress rate, fime and pressure,

i) Determine a Materials expected deformation and avoid. failure when designing now
system your different environmental condition.

iif) 11 is used in evaluating materials for boilers, gas. turbines, jet engines, ovens or any
application that invalves high temperature under load.

Conclusion:-

1) This study presents a low-cost constant load creep test machine for performing Creep
testing of materials.

i) Materials have a very common. uses area and it is very important to know their
mechanical properties. Therefore, simple low-cost test system was created to examine the
constant load creep properties of materials,

$=S-2 = Numer of STOUENTS UNUETaRINg P10 Eige SOGKEF et Work/rtermstips



Attendance Sheet

Shri Shivaji Science College,CongressNagar,Nagpur.
M.Sec. Sem II (On Job Training)

406

Do |1 |2 |3 Ja |56 |7 |8 11 14
Sr. No: [Roll Students Full Hame
Gl _m%_._r_\_._q Sl gl aef 1
: Ku | AAFREENNIGARASIFIOBAL ] _fr. = T (T
2 Ku | CAURIPRADIFNASARE ; o
T 3 Ko | JANHVIUMESHFATING A e s
4 | | Ku | XilUSHBUSOMESHWARCHIL m . 3 P
ﬂl 3 ki | LAXMIANILRAODHOBE 8 ==
=T Fu | MAHEKDINESHSHINDE i i
[ 7 ||| MUSKANSATENDRAKUMB i
i 30 Ku | NIDHIRADHESHYAMGUPTA A
s Ku | NIKHITAPANDHARIPIPARE
T Ku | PALLAVIPARAMBORKAR o .
T Eu | PRADNYAARVINDAFTE %
12 iKu | PRANJUASHOKAMBULE A 4
13 Fu | ROHITAVISHNUPARDHI T
14 Kul SEJALSUBHASHTHENGE
15 Ku | SIHABAHATMD.IRFANKHAN .
16 Ko | TANAYAVINAYAKLANJEWA . -
7 | Ku | TANNUDINESHSINDURKAR : fasb =)

}3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships




ON JOR TRAINING REPORT
L

MICROBIOLOGICAL FOOI ANALYSIS
AT
HALDIRAM FOODS INTERNATIONAL, PVT. LTD.

KAPSI, NAGPUR

Partial fulfillment of the degree of
AIASTER OF SCIENCE
(M.Sc.-1, Semester-11)
I~
AMICROBIOLOGY
Submitted by
ANURADHA PURUSHOTTAM KHOPE

Shri Shivaji Education Society, Amravati's
SCIENCE COLLEGE, CONGRESS NAGAR, NAGPUR-12
Accredited with CGPA of 3.51 at : A+ Grade by NAAC, Bangalore
A Callege with Potential for Excellence
An [nstitutional Member of APQN
Recognized Centre for Higher Leaming & Research

ww under Paramarsh Scheme of UGC, New Dellu
<d “An 1SO 21001: 2018 Certified Institution

407




Contents Page no.
Declaration I
Certificate of College/Institution 1l
Certificate of Haldiram Industry I
Acknowledgement v
Introduction 1

Plan of Work 3




DECLARATION

L. the undersigned here by declare that the on job training mt “Haldirm
Foods International, Pvt. Ltd., Nagpur™ has been carried out under the guidance and
supervision of Mr. Sanghshil Bansod, HR Manager, Huldiram Foods International,
Pyt Lad, Nagpur and Dr. Pranita B. Gulhane, Assistant Professor & Supervisor,
Depantment of Microbiology, S.S.ES. A's Science College, Congress Nagar,
Nagpur.

This on job traiming was for 126 hours that provided exposure to the
mdustry in the form of internship,

Place- Nagpur
Date- 15 [cel2qg

wﬁmﬁ:

- Ms. Anuradha P. khope
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CERTIFICATE

s 15 to certify that the On Job Training present i thes raming
report entitled “Microbiological Food Analysis™ conducted st Haldiram's Foods
International, Pvt, Lid. Nagpur in association with P.G Department of Micromology

5.5.ES. A’'s Science College, Congress Nagar, Nagpur under my supervision.

This training report has not been submitted earlier 1o any other
University/Institution for the award of any degree or diploma

Place- Nagpur

Date- \S | 06 | 24 /

Dr. Pranita B. Gulhane
Assistant Professor & Supervisor
Department of Microbology
Science College, Congress Nagar, Nagpur

Assistant Professor,
Department of Mierobiology
SSES, Amts
Science College, Nagpur
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) DATE: - 06 - April -2024

TO WHOMSOEVER IT MAY CONCERN

This s 1o certify that Ms. Anuradhs Purushottam Khope a student of 5.5.E.5.A"s Science
College, Congress Nagar, Nagpur has completed het Imernship in Quality Department under
the supervision of Mr. Sunghashil Bansod (Assistant Manager- Quality Assurance.

She has completed training of 126 Hrs from 18" March 2024 1o 06™ April 2024 in our
organisation at Unit Central Lab.

During this period, she successfully completed the task assigned 1o her. She has been sincere,
hardworking and punctual in her intemship tenure.

For Haldiram Foods International Pvt Lid.
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INTRODUCTION

Haldiram's & a well-kmown Indian snack and sweets brand. with i origins  m Nagpur,
Maharashtra. Founded in 1937 by Shri Cianga Bhishen Agrawal. it started as a small, sweet shop
m Bikaner, Rajasthan. This modest shop quickly gained popularity and sealed up 1o meet 2
booming demand for its unique tasting blujia. Building on this legacy, his grandson, its pioneer
Mr. Shiv Kishan Agrawal steered the business towards the heights it has tasted today .

Haldiram's Nagpur 1s particularly renowned for 1ts wide range of snacks, sweets, and ready-to-cat
tood products. Some of their most popular items mclude bhujin, namkeens, samosas, and various
waditional sweets like rasgulla and gulabjamun

Owver the years, Haldiram's has not only maintained the quality and authencity of its products but
has also expanded its presence nationally and internationally, It operates numerous outlets across
Indie snd has a global reach. making it a favorite choice for those seeking traditional Indinn snacks
and sweets.

The success of Haldwam's Nagpur can be attributed to its commitment 1o quality, hygicnic

production processes, and a diverse product range that caters o a wide array of tastes. It remains
a beloved brand for food enthussasts both m India and abroad.

Certifications:
« BROGS Food Safety Global Standard
¢ Food Safety and Standards Authority of India
«  FSSC 22000
«  Halal Food Certified
o 1S0-22000 FOOD SAFETY MANAGEMENT

k/Internships 413
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CENTRAL LAB

Haldiram's Central Lab in Kapsi, Nagpur, where they conduct quality control of thew product
This central lab plays a crucial ol in ensuring that the product company's high- quality

Given below are details on the three subsidiary laborataries operating within the laboralory
structure. These specialized labs are committed to distinet sets of parameters. cach with ifs own
specific focus oo testing and analyzing.

CENTRAL LAB




1. Chemical Lab

2. Packaging L.ab
3. Microbiology Lab
4. Instrumentation

CHEMICAL LAB

: puality, texture, and
Chemical laboratones play a crucial role in maintaining and » -
aesthetics of food products. This involves a camprehensive analysis of both the raw
;u-li food production and the final finished goods.




A} By using oven method:
Alm: - To determine the misture content of a sample by using an oven

Eragiple: - Mowsture content refers 1o amount of water present in a material, usually expressed
i & percentage of the material total weight. [t is a crucial parameter in vanous and sigmificantly
affect the properties, quality, and shelf ife

Erecedyre: -

1. Weigh accurately about § gm of sample in a previously dried and tared dish.

2. Place the dish with its lid undereath in the oven maintained at 130°C for 2 hours
3. The time should be recorded from the time the oven attains 130°C afier dish s placed

4. Remove the dish after 2 hours, cool in the desiceator and weigh.

Formuls -

Moisture (%)= (W1 —W2) = 100

Wi-W1

W1 = weight of empty dish.
W2 = weight of dish with sample before drying.

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships - 416
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B)By using Moisture Analyzer,
Al - To detemune the moisture content of a sample quickly and accurately using & maisture
analyzer.

Reguirements: - Moisture analyrer, sample. aluminum plate

Erecedups -

1. Weigh a clean and dry aluminums plate using an analytical balance and record its weight.
2. Transfer the sample onto the plate and record the combned weight.

3. Tum on the moisture analyzer and allow it to warm up and reach the desired operating
temperature.

4. Place the sample into the moisture analyzer.

5. Analysis process involves heating the sample and measuring the weight change as moisture
evaporales.

1eld work/Interns IPS
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EPeroxide Valug

ﬂiﬂuﬁmdmmumm
Bameont: -Acctic acid chiomform solvent misnire in 3:2 ratio, freshly prepared satarated
Ppatassium indine solution, 0.1 N sodium thivsulphate solution.

Erinciple: - 1t is defined as the mill equivalent of peroxide per kilo gram of sample. The PV of
an wil or fat s nscd 4w 2 measurement of fhe extent 1o which rancid reactions have oceurted
w' -

I Weigh Sg sample into o conical flask.

2. Add 30 ml of acetic acid chloroform solvent and swirl then add 0.5 ml saturated

potassium iodide solution with a pipette snd place it in o dark room,

3. Then add about 30 ml water.

5. Perform tiration with 0.01 N sodium thiosulphate.

6. Shake tll the color disappears.

AL A RN B ANY
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tat content by Soxblet wethed

h—Tnh-h:ﬁhannﬂ m e sample.

Material angd comipment: - Sample to be analyzed volatile solvent. Soxhlet exiraction

Spparatus, cxtracton flask, condenser, siphon, extraction thimble, balance for weighing, hest
sowrce. flask, heaker,

Prvcedury: -

1. Farstly, wke the initial weigh,

Take 5-10 gm of sample into filter paper thimble.

Phug the thimble by using tissuc paper,

Assemble the Soxhict extraction apparatus.

Add 200 ml bexane into extraction flask

Cannect the extraction chamber 1o the extraction flask.

Amnach condenser vertically above the extraction chamber.

9. Remove extraction flask afier 6 br. from Soxhlet apparatus and keep mto water bath for 1
to2 hrs

10. Keep in desiceator for cooling

11. Measure the final weight.

L T

419
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M ngar samples, vulfume acid, sodium hvdroxide. pipeites, heakers, conical (lask

buretie, burette stand, distilled water, ivdme solution. starch solution clc

Frinciple: Sulphr reducing bactenia can metabolize Sulphur containing compounds present in
the culture medinm and reduce the Sulphur o hydmgen sulfide. The relessed hydrogen sulfide

reacts with on indicator 1o form black- colored insoluble components which um the whale
medium black

FProcedure.

I. Take 25 g sample tn comical fask and add 100 ml water. If the sample is liquid. then 100
mi water is not required and mix well

2. Then add 25 ml IN NaOH and keep it for 30 minutes and add 6N 10 ml H2S04 after that
ntrate with 0.1 N odine solution using starch solution as mdicator,

3. The end pomt will be light bluish color.

Formula: -

$0 = 32 = Nommality of sodine solution = Butette reading * 1000
Weight of sample

T 327 T=Number-of Students Undertaking Project Work/ Freld " Work/Internships
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Alms; Determanatvon of sakt content m food sample

Material; Conical flask, burctie, burclte stand. distilled water, 0,1 N slver mtrate and 5%
potassium chromate

Erisciple: When a sample extract contaiming sodium chionde to which a few drops of potassium
chromirte solution 1 added s titrated with stundard silver mitrate solution, Stlver mitrate
precipitates chlonde as silver chloride. Immediately on completion of the precipitation reaction,
the excess of silver nitrate reacts with potassiwm chromate forming reddish brown silver
chromate. which is the end point. The quantity of silver nitrate used for the precipitation is the
measure of the sodnun chlonide content of the sample.

FProcedure:

. Take 2 g sample in conical flask and add |00 ml water and mix it well.
Then titrate with 0.1 N silver nitrate salution usmg 5% potassiom chromate as an
The end point will be reddish color

I

Tad

i.l

¥ 'ri:l'.,__ S =

| -, = .
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Alcoholic Acidity

Aim To determine the alcoholic acidity of the sample

: Material apd sqpipmegt: Food sample, Ethanol, phenolphihalein indicator, sodium hydraxide.
burette, pipetic
Procedure;

1. Take a sample of 4 gm o conical flask

2. Dissolve sample with neutralized ethanol Siml

3. Use filter solution by filter paper.

4, Use 10ml filtrate and add phenolphthalein indicator till it grves pink color.

5. Titrate against 0.1 N of NaOH sohinon.

6. We get B.R reading till it gives the end point.

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships 422
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Acid Value

Alm; - To determine the acid value of the food sample.

Materisl and Equipmeni: - Food sample (c.g edible oil), burette, Conical flask, pipeties.
Heating source (e.g. hot platc or Bunsen burncr), analytical balance.

Reagent; - Ethyl alcohol (95 % cthanol), Phenolphthalein indicator solution. Sodium hydroxide
(NaOH) solution.

Procedure: -

1. Take 23 gm ol sample into comical sample.

2. Dissolve SOml neutralized ethanol into sample.

3. Add phenolphthalein indicator about 2-3 drops.

4. Heut the sample on Bunsen burner or hot plate for 15 mmutes.
5. After heating let it cool in condenser.

6. MWI‘MHM solution of 100ml.

7. Check burette reading afier pink color endpomt.




»
L] o == » S
*
» lodine contont =
i 3
- Al - To determme the odine content m salt
p BEeagents - Potavsim sodide soluton. Sodium thivsulphate solution, 1% warch  mdicator.
' Ervcedurs -
.
L. Take 10 g sample m stopper flask - TV flusk
; 2 Then add 0mi Distilled water and shake to dissolve the sample.

3. Then add IN $ml H; S0, and again add Smi 10% KI solution.
4. Then close the hd and place it 1 & dark place for 10 mumutes.
S After 10 minutes titrate with 0.005N sodium thiosulphate solution using 1% starch as an

indi
6. The end pomt will be blumh o coloriess.

Formula: -

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships
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lodine value

Alm: - To determine iodine value of 2 wiven kample
Reagents: - carbon tetrachloride, wijs solution, | 0% potassium iodide.

Eringiple: - To measure the degree of unsaturation
Procedure: -

Take Weight of sample 0.2 g sccording to IV and add 25ml of carbon tetrachloride
then add 25ml of wigs solution and close the stopper and keep 1f for 30 frinuics.
Simultancously conduct the blank.

After 30 nunutes add 100ml distlled water and 13ml 10% KI solution,

. Then titrate the solution with 0. 1N sodium thiosulphate using 1% starch os an

midicator. Conduct also blank

. The end pomt will be bluish to colorless

Eormula. -

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships
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? Erve fntty acid

' Aim: - Determimation of fiee fatty scad.

m-mﬁ'ﬂhﬁruidmuﬂmhd:mmwmﬂrhrﬁwh#
*ﬁrﬂmh}ﬁmhdﬂmdmmwmmuﬂmﬁm
defined as the mg KOH Requires to neutralize froe fatty acuds Present i one gram of sample

L Procedure. -

1. Take S0 ml ethanol and neutralize it by NaOH

2 then add phenolphihalem ndicator.

3 After adding phenolphthalein mdicator light pink color formed
4.Then add this to sample.

5 Then heat it by Soxhlet apparats.

6. After heating add NaOH by ntration.

Formula:

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships 426
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Alm: - To determine the fatty scid present m the sample

Reageats: - Alcoholic KOH, ety aleohol. phenciphthalein mdicator

Pringipl: - The alikali breaks the ester band and relcase the fatly acid salt and glycerol. Higher
the szponification value greater is the percentage of the short cham acids present i the
ghyeendes of the ouls ar fats.

Ervcedure: -
1. Take 1.5 10 2.5 g sample in round bottom flask.
2. Add 25 ml alcoholic KOH conduct blank also.
3. Reflux whle salution i clear.
4. Wash the condenser with 10 ml neutralize Ethyl alcohol.
5 Titrate with 0.5 N HCL using phenolphthalem mdicator
6. End pomt will be pink to colorless.

'R R R R R R R R R AR R R R AR Y

Formui -

Saponification value = x - =




Al : Wheat and other related grains (including barley and ryec) contain a muxture of
two proleins gluten in when flour made from grinding these grauns & mixed with water the two proteins
combine and from gluten withoul water, gluten 15 not formed.

m: |
1. The dough is prepared from flour in a buffered solution of sodium chloride.
2. The wet ghiten is then isolated by washing this dough with a volution of sodium chloriae.
Followed by removal of excess washing solution.
3. Desiceation at 130° C for 2hr.
4. Weighing of ball of ghaten obtained.

Formula:

"SRR EEEREEREEREEERE DR R R B N

. | - Percidis- Initial { Petridish) <1000
4 Weight of sample x [ 100 - Muossture]
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Tertiney Butvl Hydroxy Quinone

Alm: - Determinatiom of teruary buty| hydroxy quinone.

Principle: - tortiary butyl hydroxy quitone ( TRHGQ) is a synthebe aromistic organic compound.
which 1 2 type of phenol. It is a denvative of livdeoguinone. 1 1s used in the food industry (o
extend the shell life of the vanous products. Including oils and fats. 11 s added to food and edible
oils 10 prevent oxidation and rancidity, which can lead 1o off-flavors and spoilage:

Erocedyre: -

1. Take 3 105 ml of vl sample in a test tube,

UV YNNNINT

2 Add dimethylamme 40% solunon.
3.This solution oxidizes the TBHQ in the ol

4, Vigrously shake the mixture, if red color appears TBHQ is present, otherwise absent.
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PACKAGING LAB

A package lab, often referred to as a packing testing or quality control laboratory is a specialized
facility dedicated 10 nssessing and ensuring the quality, safety and performance of pockmg
materials and products. These labs play a crucial role in various industries Including food and
bevernge. pharmaceuticals, cosmetics, electronics, and more.

The Types of packaging material are:

1. Laminate, Pouches and folds
2. Carlons

A hst of parameters commonly measured m a chemical lab, which be relevant to
»  Packaging testing:
o [Dimensions
» Layer separation.
« GSM
e Thickness testing.
o DBursting strength
s  Moisture Analysis

Functions of each of the four layers in the Laminate
1. PET (Polyethylene terephithalatc)
Functions:

o« PET is often used as the outer layer of laminates in food packaging provide strength.
rigidity, protection to the contents Characteristics.
» PET is transpareni,
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2. MET (Metalired Poh cuieT )
Fanctioas;

o MET is metalized usually applies to polvester film 1t serves 25 a bamer to hght, moisture,

and pases, enhancing the product’s shelf hife.

Characteristics:

®*  MET has a reflective, metallic appearance and = olten used to creale a shmy. nye catching

appearance on packaging
3. Paly (Polvethylene):

Functions:

* The Polyethylene layer provides a moisture barmer and helps protect the contents from
extermal moisiure or ligquid. It also enhances the flexibility of the lammate,

Characteristics:

= Polycthylenc s a widely used polymer known for its waler-resistanl properties and
Mexabality.

4, Extruded paly (Extruded Polyvpropvlene or Sismlar Material):
Functions:

o The Extruded poly laver can provide additional strength and stiffncss to the laminate. It
contributes io the overall structure and stability of the packaging.

Characteristics:

»  Extruded Polypropylene or similir materials are known for their durability and resistance
to impact and tearing.
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LAYER SEPARA TTON

Akm: To separute layer of the lammate uung chlommionm

Apparatus: - Laminate sheet, Reaker, Chloroform
Laminate Compuasition

o The laminate consists of four layers: FET MET, Poly, e-Paly

» The layers arc typieally used m voriows types of flexible packaging matcrals
Dipping in chloroflorm

s Chloroform is a solvent that can dissolve certam fypes of plastcs. In thus expenment. the

laminate is immersed or dipped into chisrofon lor a specific duration, which is 10 hours

tn this case.
s The ohjective is 1o see hiw the layers of the laminate react 1o the solvent over time.
Layer Separation:

¢ As a result of the immersion in chloroform, the four layers of the laminate be scparated

from cach other
o This separation oceurs because the chloroform can penctrate and weaken intermolecular

forces holding the layers together.

SIONS:

Aim: To measure the dimensions (length, breath. and height of laminstes, canons, and corrugated
boxes used in food packing materils

Apparatus: Measunng tape or ruler.
Procedure: -

Frepare the work area:

o Ensure you have a clean and unobstrocted surface to work on.
*  Make surc the laminates, cartons, or corrugated boxes arc clean and free from any debris.

-—-u—__- i
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Select the Messurement | nit

o Determine whether vou will be uaing millimelen (nun), cenlimeions (cm), or meters (m)

as your uml of momieranem|

i yryeml ATOICENA
o Fasre comsasiency throughout the measuresnend j

Meararing length

s  Place the object on a flat. level surface
s Use the measuring tape or ruler to measure the length of the ohject from one 1o the ofher

s Ensure that the measuring tape is straight and niol sagRmg.

Meavaring Breadth:

s For 2D objects like laminates, measure the breadth by using the measurng or ruler across

the widih of the object.

s [For 3D objects like cartons or corrugated boxes, measure a suitable reference point (e.g., &

corner) and mcasure wadth,

{GS

Alim: - To determine the Grams per Square Meter (GSM) of lapunates and packaging material

Apparstus: - lamimates. of packaging malerial sample, Precision Digital Balance

Procedure: -
Prepare the sample:
. huluﬁllnﬁnlﬂmp:h;inanmuﬂhdmmdﬁwﬂmurm
. Elhlﬂﬂpbﬂlﬂhylﬂm:ﬂnqmwmﬂhMIhlﬂ
contimeters. You can st & ruler fo measure and mack the dimensions sccumaiely befors

culting.
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Welgh the wample
*  Place the cu sampile on the precisson digatal balance
*  Record the weight of the sample in grams (g) accuirately. Nove (his weight in your notebook.

Calculations:
¢ Formula for GSM o weight of sample = 100

1C .88 G
Aim: To check the thickness of the separated layers of laminate.
Apparatus: Weighing halence, separated layers of lammate.
Principle: Many physical and mechanical properties of cartons. paperboard, lammnates, and
flexible packaging materials are dependent upon the thickness of the material Properties like
tensile strength. scal ability, and seal strength, motsture, gas and hight barnier properties are directly
related to thickness. vartation in the thickness can lead to variations in those mechanical properties.
Thickness ts defined as the perpendicular distance between two principal surfaces of the sample
substrate.

In the case of laminates, the thickness of the constituent plies is more important as they influence
the barricr properties. This test is useful for routine control. Each one of the laminate lavers
performs & unique barmier function for protecting the contents from external nfluences such as
oxygen, hight, moisture, other chemicals, and microbial materals. Typically, conventional
wﬂﬁmmﬁh’ﬂ!mmwﬂlmﬁmmm
terephihalate (MET), Polyester and extruded polyester.

Prucidi

'IL Cut & pieee from separated layer of laminate without any iregularitics of size 10 cm x 10
o . |
m Mﬂﬂmwmm for example PET.




4. The Pumerie Value of the denaliv for polvester and extruded padyester 1 LR

Caleulathon:

Formula for e caloulation of the thickness of lnminate 1=

Thicknesa (in micron) Wenght of sample

Diernuky

NATION OF MOISTURE CONTENT IN FOOD PAC GING
CARTONS

Aim: To quantify the moisture content present in food packaging canons.

Apparatus: Food packagmg cartons, Digital Moisture Meter, Weighing dish, Gloves, Scissors

Procedure:

1. Sample Preparation:
- Collect representative samples of the food packagmg cartons
- Cut the carions into small, uniform pieces using scissors or 3 cutting Wwol.
. Transfer the carton picces into a weighmg dish and record the initial weight.

2. Moisture Analysis:

- Wait for § nun.
- After beeping, observe the mosture content displayed on the moisture analyzer.

-Mmmﬁhmﬁqhmﬁmmmmmumt

23
..rl«ll-.r"l- ja” o i
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Observations and Analysis:

- Compare the mosture content of different canon saoples nd drsw conclusions showt e \l

suttability for food packaging apphicatony

- The moisture should be hetween £-12 If moisture is pot withn this kmit, then the carton i

rejected.

Conclusion:

This experiment pravides a refiable method for determining the moisare content in food packaging

cartons, which is crucial for assessing their quality and performance in food prescrvation
it
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MENTATION FOR FOOD PACKING

: o Compression Testing Mochine

¢ JSR Thickness Micrometer

o  Hursting Strength testing

Alm: - To investigate the role of instruments in ensuring the Food Packagng mdustry
-
. 1} COMPRESSION TESTING MACHINE
- Principle
» Industry can assess their ability to withstand these pressures withoul deformmg or fmlmng.
ensuring the integrity and safety of packaged food products  Compression lesting machines
L

wpically consist of a stationary base and a moving crosshead that appliea foree o the specimen &
a controlled rate. As force is applied, the machme measures the deformation or displacemnent of
the packaging material, allowing for the determmation of compressive strength, stiffness, and other
mechanical propertics. This helps packagng manufactures and food companies optunire
packaging designs and materials 1o provide adequate protection for food products throughout the
supply chain
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Principle

A Bursting Strength Teater v a1 widely used paper and packagng testing mstrement thar
measures the ability of 2 material to withstand pressure or external forces This type of tester is
often used 1o test the srength of paper, cardboard, and packagmg materials, as well as fabrica,
plastics, and other materinls. The lester works by spplymg hydrueulic pressire to 8 sample of the
material, which is placed between two cwrcular clamps. The pressurc 18 gradually meressed until
the material hursts, and the maxumum pressure that the matenial can withstand 5 fecorded a8 s

bursting strength.

Bursting strength is an important property of paper and packaging materials, as it can determume
thewr ability to protect and contain the products they are designed 1o hold. The tester can alvo be
used to determine the quality of the material, and w ensure that it meets mndustry standards and

regulations.
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MICROBIOLOGY LAB

Microbology lab in a food mdustry plays a cnicial role ensirmg the safety and quality of food
products here are some key aspects and activities thal are Iyp ically associated Microbwlogy lab

n the food industry

Microbial Testing: One of the primary functions of the microbiology lab is to conduct microbial

testing on food samples. This includes testing for bacteria, yeast. mold, and other
microorganisms that can spoil food or pose o health risk to consumers, Common lests nclude

total plate count, coliform, E. coli tesimg, salmonella detection, Listeria tesimg, ¢ic
Pathogen Detection: Detecting and identifying pathogenie microorganisms such as salmonclla,

E. coli, campylobacter and Listeria is crucial to ensure that food products are safe for
consumption, Rapid and accurate detection methods arc employed 1o prevent food bom illnesses.

Envirenmental Monitoring: Momtonng the Microbiology quality of the food processing
envirenment is vital fo prevent conlamination. Regular swabbing and testing equipment, surfaces
and air quality help maintain a clean and safe production environment

Microbial testing |

Rarww Finishad Water Sample Swab Testing
Matsrials Produst
n
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Impnummnummu Testmp in Food nmd Bevernges

I'I-L:ﬂl].ﬁi‘.m o of IT“-'LI‘I‘I'EL"I'I il Baosi] I-.;m:l;lﬂi: EEbETT Eaniirne i 8 vl pa ol Tooxd m.;ﬂ:hm{ng_}'

10 enswre comsiiames salety, prevent brand desceritnn. and minimie coslly mutigation following
failed mEfectne or fiosd poisonmg outhreaks

Key factors to be consadered o microbial lesting program include frequency of lesting, ideal

production stage (or testmig, matrs or product composition, target spoilage crgamism, and testing
methods

Bacterial and fungal contannnation in food productson s associated with vanous foodborne

ilnesses with symptoms that range from mild napsea 1o severe gastromicstmal poisonmg and
death.

Microbial spoilage screening of beverages is also crucial 1o ensure the release of sale dnnks W
the market

Loss through spoilnge con be costly for producers of beverages, irrespective of whether it affects
mgredients or a fimshed product. It may have even more severe consequences when the spoilt
final product reaches the market. In addition 1o the monetary loss meurred because of the bad
product and its recall, customer confidenice and the brand image may also be seriously degraded.

Microbial tests rangmng from quantitative and quahitative sigmificanily contribute 1o the
wdentification of food and outbreak of foodbome discases. These routing tests can be used 10
vahdate prnmary control methods, such a5 the Hazard Analysis and Critical Control Poimt
(HACCF) systom. Routine microbiological solutions cover the entire production process through

to the QAQC analysis of products while ensuring compliance with regulatory standards. They
include:

s Hygrene monttoning for microbological analysis of mir, surfaces and personnel (HACCP

managemeni)
s Water lesting
s Pathogen lesting

« Indicator organism testing and spoilage organism testing.
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Pathopenic bacteria are those thal cause disease. are transmitied through direct contaet with an
miected host, by mgestion of contaminuied food or water.
E. coli

E eoli is Gramenegative straight rod, 2 micron long .0.5-micron dismeter arranged n pams. It
is motile by peritrichous flagella, though some strains are non-motsle. Sporcs are ool formed
Capsules and fimbriae are found in some strains. Enrichment and selective procedures are used
to provide a reasonably sensitive, definitive and versatile means of qualitatrvely solating all
members of E coli

Testing of E. coli in food sample

Pre enrichment: 25 g of sample in 225 mL buffer peplone waler.

l

Post enrichment: Add | mL sample in LST broth with Durham’s tube and incubate at 37°C for
24 s

Resulis

1 l

Negative results: No gas lsolation: Take Joopful of sample from positive
production and warbidity. No tube and streak it on EMB agar plates. Incubaie
further procecdings. it at 37°C for 24 hrs. Colonies with green

metallic sheen indicates the presence of E. coli.
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SALMONELLA

Salmomedle consists of bacill leading w enterie lever gastroemteritis, septicemua, etc . the
most important member of genus i Salmonella ypht whch couses typhoud fever

Sre: 2% miscron fong & 0.7-] S<micron diameter

Morphology: rod shape, gram negative, non-spore forming, motile with penitnchous flagella
except for X Galfmarum pudiarunr.

Cultural charactenstics: Salmonelln are aerohic and facultative snaerobic baclena growmg
on simple medha over range 6-8 pH and a1 37°C temp. colomies are larger circular and
smooth on 55 agar with black color selenite F broth ix emploved as enrichment broth.

Biochemical reaction: Salmonella are faculiative anacrobes, ferment ghicose & mannitol
formang acid and gas, indole negative, they are MR positive. VP negative, citrate positive,
peroxdase negatve,

Testing of Salmonella

1. Pre enrichment: 25 g of sample in 225 mL buffer peptone water.
2. Posi ennchment: | ml sample m cysicine selenite F broth and incubate at 42°C for 24 hrs,
3 Sdmlhtﬂidﬂ:ntﬁtrnkhnpﬁﬂnfmnphﬁmﬂaanFhmlhmhmﬂsm
plates. Incubate a1 37°C for 24 hrs. Black colonies indicate positive results,
4 Bﬁmkﬂhh:ﬁnukhopﬂdduwkﬁmﬁﬁlgﬂmm:hmudmh
at 370 for 24-48 has.
Pink color: Salmonella absent.
Yellow color: Salmonella present.
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STAPHYLOCOOCUS AURED'S

..":'I':u:l-h'f.h'm‘-m i an i BLE F;;j_m-lm'.:*.n -] 4-|11--1r-.-||n|-r|r. p:l!‘hlpﬁl sl I.'I.l‘l'.l'_ln'llﬂ'_ll."__l' wsocid fed

with skin and sofl tissue infecttons. [t is catalasc-posttive. coagulase-positive cocc in clusters

Testing for 5. nurvus

I. Pre-enrichment: 25 g of sample in 225 mlL buffer peptone water
Post-enrichment: | mL sample on Baird-Parker agar. Incubate at 37°C for 24-48 hrs 5

Tl

aureus colomes typacally appear grévish-black and shiny.
1. lsolation: Select colonies that appear typical of S. sureus and streak them onto fresh
Raird-Parker agar plates to obtam pure cultures
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NON-PATHOGENIC BACTERIA

Noapathogenic: Non- pathogenic microorganisma do not cause diseases in their host

arganisms. Linder normal circumstances they do nol possess the virulence facior necessary fo

cause diseases
Ex: Coliforms, TPC, Yeast and Molds

COLIFORMS
Coliform bacteria are commonly used as an indicator of stationary quality of food and water
They are defined as rod shaped gram negative non spore forming and motile or non-motile
bacteria which ferment lactose with the production of acid and gas incubatmg at 35-37°C for
34-4% hrs. Coliform bacteria found m aguatic environment in soil and on vegetation they are
usually present in large number i feces of wanm blooded amimal while  coliform themselves
are not normally cause of serious illness they are easy 1w culture, Sire and color of eoliform on
VRBA pink, red color colonies 0.5 mm in diameter & 2micron long or large surrounded by
zome of precipitated bile acid
F ile

The media were prepared by suspending 20.73 gm Violet Red Bile Agar m 500ml

distilled water. The media were heated 1o boiling with gentle swirling 1o dissolve

completely. The media were sterilized by autoclaving at 121°C for 20 minutes at | 5lbs

pressure. Overheating was avoided. Then the media were cooled to 45-50°C and pourcd

htuﬂnihpﬂidhh.]‘h::w[m:nfth:mdﬁmwnh:dwhmmuhmd.

Erscedure;

I. Make a solution of 90ml saline solution then add 10gm of sample.

L. Make the dilutions,

3. Salne solution mumiams ph.

4. By pouring plate technique add 1ml of sample from this solution m Violet red bile agar

(VRBA).

5. Incubate ut 37 °C for 24 hours.

udents Undertaking Projec ork/Internships
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Inicroreiation: After mcubation if pmk colony appears that means test for coliforms is

positive.

TOTAL PLATE COUNT (T

Total Plate Count (TPC) is a method of estimating the total number of microorganisms (mold,
yeast, bacteria) in a material, The research begine with the dilution phasc of the sample. This
guantitative analysis Plate count (PC) agar i« used for TPC. As PC agar is nonselective media
there will be no colored colomes.

Preparation of PC agar:

|. Suspend 235 grams in 1000 ml distilled waler.

Heat 1o boiling 1o dissolve the mediom completely.

Sterilize by autoclaving at 15 Ibs. pressare (121"C) for 15 mnutes
Cool o 43-30°C.

Mix well and pour into sterile Petr plates.

e ot el

Procedure:
. Make a solution of 90ml saline solution then add 10gm of sample.

1
2. Make the dilutions.

3. Salme solution mauntans PH.

4. By pour plate techmique add 1ml of sample from this solution in plate count agar (PC).
5. Incubate at 37°C for 24 hours.

(]

. After incubation a number of colonies appear.,
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The large and diverse group of mwcroscopic foodbarne yeasts and molds ( fungi) imcludes

several bundred species. The ability of these organisms o attack many foods i due m large

part to their relatively versatile, environmental requirements. Although all yeasts and meolds are
obligatory serobes (require free oxygen for growth). their acul alkaline requirement for growih
i quite broad, ranging from pH 2 1o above pH 9. Their temperature range (10-357C) 18 also
broad, with a few species capable of growth below or above this range

1. Add 40,00 gm powder to 1.0 liter of distilled ‘detonized water and mmix thoroughly
2. Gently heat and bring to boiling,
3. Autoclave at 15 psi pressure at 121°C for 15 mnutes.

Erocedure;
I Make 90ml saline solution, then add 10gm of sample.
2. Make the Dilutions.
3. By pouring plate technique add 1ml of sample from this solution m chloramphenicol

veast glucuse agar
4, Incubate at 37°C for 24 hours.

Observation; Afer incubation for yeast white colonics appear and for molds black
filamentous colonies appear.
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MOST FROBABLE NUMBER (MPN)

Most Probalde Number (MI™] is used to estimate the concentration of viable mmemmaorganmms
a sammsple by mieans of replicating liguid broth growth i tea-fold dilutims 1t i commonly used
s estimating microbral populsbions m sls, waters, and agriculiunal products. MPN test

| particalarly useful with samples that contain particulate matereal that micrferes with plate count
Eanacipic: -

Wates 30 be tevied i diluted serially and inoculated in lactove broth, coliforms if present in water
wtilises the lactose present in the medium 1o produce sed and gas. The presence of acid i
indicated by fhe color change of the medium and the presence of gas iv detected as gas bubbles
eollected in the imverted Durham tube present in the medium, The number of wial coliforms s
desermined by counting the number of tubes giving positive reaction fLe. both color change and

s prosuction) sad comparing the panem of positive resulis irhe number of nibes shawing
gromth at eock dilurion) with standard statistical whies.

| Esrmuls -
e — Number of positive tibes x 100
JTRTGT wample T megatTve tubes 1 X [Tl o] vample o all rubes)
HMMEI*
1 P

Hﬂuﬂ'ﬁ }. l_
"""-" 1|||I iy T

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships 448

Semnnl wah CanSs s



INSTRUMENTATION

WMM A lominar cabinet s 4 carefully enchosed hench

desagned o preven! sontamination of mcrobiological or hological samples or any sensiive
omposed of a mat of randomly arranged fibers. The fibers are
),§-2 0 micrometer. The i ipece

mutenial HEPA filers arc ¢
evpically composed of fiber glass and process dumeter |
between HEPA filter fibers ts typieally not auch greater than 0.3 pm the common assumiphion
dhat HEPA filier act like sicve where particle smmaller than the largest openng can pass through

i ncorrect and impractical

used fior sterilizing equipment and materials by

Autoclave: autnclave s a machine
” 21°C 1o 134°C

subjecting them to hgh-pressure steam at lemperatures typically between |
{250°F wo 2T3°F) This process effectively kills bactenria, viruses, spores, and other |
macroorganmm. takmg the aerilized items safe for use in medical. lahoratory, mdm:humll
semtimgs. The principle of the aufochave or steam sterilizers i that water boils when il§ vapors
pru-tnquhﬁn of the surrounding atmosphere.
hﬂhﬂmu:mm“whnhmwmmw@,m@h
qmdﬁmmumf.mwimmuim control the temperature. Their double walled
ww#whﬂdmﬂm&ﬂHWU}'ﬂhﬂwn{mﬂi. mndilnmrmd
couter layer bemng mctalhic There s also an ar-filled space in between 1o aid insulation, An ar
unﬂillﬂhﬁh-mmihm&rhninnnflhhnl.

”mpﬂ#dﬂmhmwmlmmlﬁmmlwiﬁm
wmﬁm-ammwdm-wmwmmma
w-&.mmummdnmﬂhﬂmmm An imeuhator s a
Mﬂhmﬂmwmmmm
ﬂmhﬂhhﬂhm-hm&mﬂﬂnhmﬂn
celll is approximately 37°C, s these organisms grow well under such conditions.

a
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OUTCOMES

o  Visually understand the system

o Understood the need of chemical test, mucrobial test and packaging test

o Testing during vanous production phases can help identily the cousc of a production
problem and the necessary commective actions lo prevent il from happening again.

s Ohjective of quality control. The first is fo improve product quality and reduce risks. Ihe

second is 1o gain production efficiencies. And the third is to gamer customer loyalty

It helps improve customers” satisfaction by consistently delivering quality products o

services, reducing wastage of resources, and inereasing efficiency and profits for the

company.

Product development or quahty assurance roles require a variety of quahty eemtrol skills
L]
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This certificate 1s awarded to

Aanchal Sharma

Shri Shivaji science College nagpur
on successfully completion of on job training on
Commercial Bee Keeping

conducted during March-April 2024.
Total hours engaged 120 hours & credits recommended are 4°,

o
Ejﬂﬂﬁur J?ééﬁﬁé%&' H%i&;
M=z, Premlata Dr. Pfashant 5. Dr. Vishwajit Pendsey

Shelke Principal
Principal
Aguasocil Pve. Led Hislap College, peda Ramchamd Bakhry Sindhu
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i ‘as pec HEPZ020 Guidelinas

Issued in April 2024 by AQUASDOIL PVT, LTD, HISLOP COLLEGE HAGPUR and DADA
RAMCHAND BRESRAU SINDHEU MAHAVIDYALAYA, HAGFUR.

To view the score
sheat Scan
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Day 1

The on-job training duration was of 8 days. On day 1 we got an introduction of what we will
do in upcoming days of trnining which was given by Dr, Ashish Jha sir, 110D, Department of
Zoolopy, Hislop College, Nagpur. He gave briel introduction about honey bees, there hives or
apiary, how they make honey in frame, they took us 1o the ficld where apinry were kept, Mrs,
Mamita Bhadade and Ms. Vidhi moam goided us during the whole training processs,

INTRODUCTION

= Beckeeping also known as Apiculiure may be defined as the rearing and management
of honey bees for commereial production of honey and other products of bechive,

* This method is practiced worldwide for various purposes, including honey production,

pollination services for agriculture, production of other bee products like beeswax, royal
Jelly and propolis,

« Five important species of honey bees are as follows:
1. The Rock Bee, Apis dorsata (Apidae).

- The Indian Hive Bee, Apis cerana indica (Apidae)

. The Little Bee, Apis florea (Apidae)

. The European or Italian Bee, Apis mellifera (Apidae)

L s Rk B

. Dammer Bee or Stingless Bee, Melipona irridipennis (Meliporidae),

Commonly, two bees are domesticated (A. cerana indica and A melifera ). But
according to recent research Apis frigona is  also being domesticated.

Fage 5 of 28



frame we should be careful that not a single bee

3). While putting bee e
[rame or else they may gel aggressive and

should be pressed underncath the
attack us.
4).Use of suit, veil, and any other necessary protective gear bear opening bee

hive,

Page s of 28
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ON JOB TRAINING PROGRAM IN COMMERCIAL BEEKEEFING

ORGANIZED BY

AQUA SOIL PYT. LTD., HISLOP COLLEGE AND SINDHU MAHAVIDYALAYA
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Day 2

On day 2 we have dane morphometry of various bee species such as Apis mellifera, Apis
dorsata, Apis cerana indica, Apis florea . This was done in the guldance of Mamta Mam .

MORPHOMETRY

d% 4

Morphometry, this term is derived from  the Greek words “morphe” meaning
“shape™ or “form™ and “metria” meaning “measurement”. Morphometry means the
quantitative analysis of form, which includes both size and shape.

|I
¢

MORPHOLOGY OF HONEYBEES -

The morphelogy of honey bees refers to their physical characteristics and body structures.

1. HEAD - Triangular in shape, the head has five eves, a pair of antennae, and mouth parts
consisting, of two mandibles, the proboscis, etc.

a) Eyes - Bees have pair of compound eyes and three small simple eyes called as ocelli.

b) Antennae - Antennae are a pair of sensitive receptors. The antennae's functions are to feel
or touch and to smell and thus to guide the bee outside and inside the hive, to differentiate
floral and pheromone odours, and to locate hive intruders.

¢) Mandibles - Mandibles are a pair of jaws suspended from the head and parts of the bee's
mouth. The bees use them to chew wood when redesigning the hive entrance, to chew pollen
and to work wax for comb-building. They also permit any activity requiring a pair of
grasping instruments.

d) Proboscis - In honeybees proboscis is not a permanent functienal organ. It is improvised
temporarily to produce a unique tube for drawing up hiquids such as sweet juices, nectar,
water and honey. The insect releases it when needed for use, then withdraws and folds it
back beneath the head when it is not needed.

2. THE THORAX - The thorax supports two pairs of wings and three pairs of legs and the
muscles that control the movement of the head, abdomen and the wings.

a). Wings - The wings of the honeybee are thin, flat and two-layered. The front pair is much
longer than the rear. Pterostigma is heavier section of wing than nearby sections and it assists

in gliding.

b). Legs - Each pair of legs differs in size and shape from the other two pairs and is jointed
into six segments. Its primary function is to help the bee to walk and run,

Page 10 sl 28
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PRESERVATION OF BEE SPECIMENSPECIME

‘\\j 1. Collecting — The bee is collected and pinned as soon as possible after
1] the death while the body is still flexible.
- - 2). Positioning — The bee is positioned on its back. Care should be
| .ﬁ"o taken to ensure that the antennae are not folded or torned.
:Hﬁ'il 3). Labelling - Properly label the specimen with essential information
e such as the date, location of collection, collector's name, andspecies
@ name. This information is crucial for scientific documentation.
i
e 4).Preservation - There are different methods for preserving bee
:"“*0 specimens, depending on the intended use and long-term storage
. needs:
——
. B e Dry Preservation
T8 e Wet Preservation (Ethanol] .
L__ﬂ e Slide Mounting.
I}
—~9
-ll]
WD
L)
Y
L‘""ﬂ
>
.\I‘O
~—9
9
1
B |
%
H
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EXTRACTION OF BEE STING FROM ITS ABDOMEN

1. Sting is present in queen bee and worker bees, whereas it is absent
in drone. Sting is present in worker bees for protection of hive from
enemies. In case of queen bee, she uses sting to fight with her rival
queen,

2. This activity of sting extraction was performed in group involving
five students. Each student was able to extract the sting from bees
abdomen.

3).We selected worker bees of species Apis cerena indica for the
sting extraction.

5 T e i

-""-rl-"" o i |
4). Using forceps, we removed the sting from the abdomen of the
selected worker bees.

5). The extracted stings were stored in vials filled with alcohol along
with the selected bee species.

Page 13 of 28
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45 These parts work together to create a safe and productive environment for

| the bees. The brood chamber (deep boxes with frames for raising brood) Is

~9 usually at the bottom, while the honey supers (medium or shallow boxes for
honey storage) are on top. Beekeepers manage these parts to ensure the health

-9 of the hive and to

A4

@

9

N

3

Y

>

>

;

J

Page 16 af 28

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships

465



Environment - Providing o variety of lowering plants nearby can atiract
solitary bees Lo the area.

4. Maintenance

Cleaning - Bee hotels should be cleancd annually, typically in late fall or carly
spring, to remove debris and pests. Cleaning involves removing the nesting

material from the tubes, gently serubbing with o brush, and allowing them to thry
before replacing.

Replacing Tubes - Over time, the tubes may become worn or harbor pests, so
they may need to be replaced periodically.

Monitoring - Regular monitoring can help ensure that the bee hotel remains
healthy and active.

By providing a bee hotel in your garden or outdoor space, you can help support
local pollinator populations, improve pollination of nearby plants, and contribute
to biodiversity. It's a simple and effective way to make a positive impact on the

Page 18 of 28
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THE PROCESS OF COLONY DIVISION —

Have necessary equipment ready such as bee veils, hive boxes, frames, lids,
botlom boards. Choose the hive that will remain in its original location (the
—_— parent hive). Move frames containing brood, eggs, pollen, and honey to 4 new
hive box (the split hive). Ensure the split hive has enough resources to build up
into a viable colony. If the split hive does not have a quecn or needs a new one,
introduce a mated queen or queen cell, Ensure both hives have enough resources,
balance frames with brood, honey, and pollen between the parent and split hives.
Close the parent hive with a cover and ensure the entrance is open, Close the split
hive and move it to a new location if desired. Regularly check both hives to
ensure the split hive is building up and the parent hive is not becoming
overcrowded.

& @ @ 6 & @

¢ & ¢

Colony division is an important beekeeping technique that allows
beekeepers to manage their colonies effectively, prevent swarming, and increase
the number of hives for various purposes.

¢ ©

o

P )

.
b o o
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Familiarization With Bee Flora

_ Also known as Jujube fruit irec and is native 1o India. T
licina!l uses. especially bees.

' his
1). Zizipux Jujube
irce is known to have a variety of traditional and mec

2) Azadirachta indica — Commonly known as Neem trec and is native to India.
The tree produces large. They are usually attracted by the abundant nectar and

pollen.

ajava— Commonly known as guava iree is a species native Lo

3) Psidi
) Psidinm gu ower. The

Indian subcontinent. This tree produces small,white,five plated {1
leaves are tricalporate.

4). Tamarindus indica — Also goes by the name of Emli, found in tropical and
subtropical regions around the world. This plant produces small, Red & vellow

Elagated flowers in colour.

5). Mangifera indica — commonly known as mango tree is native to Indian
subcontinent. Leaves are compound with several leaflets arranged along a central

stalk. The leaves on the tree show spreading pattern.

6). Terminalia arjuna — its vibrant flowers are actually modified leaves cgllﬁd
Arjun tree. These bracts come in various colours, including shades of sessile and

occur in simple or panicled spikes,

7). Carica papaya — Commonly known as Papita tree is native to India. Its flower
have five petals, with one of them often being a darker or contrasting colour.

8). Phyllanthus emblica — Commonly known as Amla tree, round in shape. The
tree produces small flowers that are greenish-yellow in colour.

9, Brassica oleraccea- 1t is commonly known as wild cabbage. Its one of the
most diverse vegetables including cabbage and savoy, kale, broccoli,cauliflower,

brussels sprout, kohlrabi, and some ornamental forms,

10). Java Plum — This tree is commonly known a Jamun tree. The pulp of the
fruit is grey to pink in colour, and has a seed in the centre.

Page 22 of 28
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CONCLUSION

In this APICULTURE industrial training program, I encountered a plethora of
novel concepts and acquired a multitude of skills in context to honeybees. By
observing the colonies of bee for eight continuous days I was able to learn the
properties, different behaviours, diversity and their nature of living. During
!nﬂrphﬂn'l:‘:lr}' we extracted the bee sting, measured body parts of Apis cerana
indica and also did the bee box measurement, To learn the properties of honey

lhat_ is formed in a hive by honeybees, we studied the different flora in that
region..

We attended different lectures delivered by guests, from which we got to
I-:n_nw about different job opportunities in government and private sector,
Migration patterns of Honeybees, factors responsible for bee migration,
extraction procedures, honey marketing, how to apply foundation sheet in bee
frame, queen cell cup formation, Apitherapy, honey products. Lastly we were
assigned with creating a bee hotel specifically designed to accommodate solitary
honeybees, a subject that aligns perfectly with my keen interest in this field.

Overall, this On Job Training helped me to enhance my basic knowledge of
honeybees.

Fage 28 of 28
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COLLEGE,CONGRESS NAGAR, NAGPUR has successfully completed a
period of On-Job Training (OJT) at ORGANO MUSHROOM TRAINING
CENTER NAGPUR in the session 2023-2024 prescribed as per R. T. M Nagpur

University Syllabus. She has completed all the requirements of the course.

E.- o . ﬁ;i V/'\a

Dr. R.H. Mahakhode Dr. P.S. Tiwari

Signature of Teacher Coordinator




DECLARATION

This On Job Training Project Report written and submitted by Ms. Rajshree P.
Kowe is my original work and has not been submitted earlier to any other college
or institution for the fulfilment of the course of study. The findings of the study are
based on the work done and information collected by me during my On Job

Training in ORGANO MUSHROOM TRAINING CENTER, NAGPUR.

(Ms. Rajshree P. Kowe)




ACKNOWLEDGEMENT

I would like to express my sincere gratitude to Dr. Priya A. Bavaskar,
Director, Organo Mushroom Training Center, Nagpur, for providing me with the
opportunity to undergo my On Job Training (OJT) at their esteemed Organo
Mushroom Farm. I extend my heartfelt thanks to the entire staff of Orango
Mushroom Training Center , Nagpur for their guidance, support, and expertise
throughout my training period. I am also thankful to Prof. M.P. Dhore, Principal,
SHRI. SHIVAJI SCIENCE COLLEGE, CONGRESS NAGAR, NAGPUR,
Prof. P.S. Tiwari, Head, Department of Botany, and Dr. R. H. Mahakhode,
Coordinator, and the entire staff of the Department of Botany, Shri Shivaji
Science College, Congress Nagar,Nagpur, for their cooperation and

encouragement, which greatly contributed to my learning experience.

With deepest gratitude and appreciation, I humbly give thanks to the people
who, with all they can, helped me in making my on job training (OJT) a possible
one. I am truly grateful for the hands-on training and practical skills that I have
acquired, which will undoubtedly benefit me in my future endeavors. Thank you

for making my OJT experience at Organo Mushroom Training Center, Nagpur,

a rewarding and Knowledgeable.

(Ms. Rajshree P. Kowe)




INDEX

Sr. No. Contents Page No.
1. Introduction 6
1.1. Importance of OJT 6
2. Objectives 7
3. Introduction of Mushroom 8
4. Types of Mushroom 8
5. Mushroom Cultivation process 13
6. Benefits of Mushroom 24
7. Market Potential and Opportunities 26
8. Conclusion 27




1. Introduction

On-the-Job Training: (OJT) is a hands-on method of teaching the skills,
knowledge, and competencies needed for employees to perform a specific job within the
actual work environment. This approach to training is practical and direct, offering
realworld experience under the supervision and guidance of experienced professionals .

1.1. Importance of OJT:
1)Practical Experience :

OJT provides hands-on experience, allowing trainees to apply theoretical
knowledge in real-world situations. This practical exposure is essential for skill
development and confidence building.

2)Adaptability :

Learning in the actual work environment helps trainees adapt quickly to the
specific demands and nuances of the job, making them more effective and efficient.

3)Enhanced Learning:

The interactive nature of OJT makes learning more engaging and effective
compared to traditional classroom settings, leading to better retention of knowledge.

4) Knowledge Transfer :

OJT facilitates the transfer of institutional knowledge from experienced
employees to new hires, preserving valuable expertise and maintaining continuity within
the organiz

5) Business Insights:

Training on the job provides insights into the business side of mushroom
cultivation, including cost management, marketing, and cust




6) Real-Time Feedback:

Trainees receive immediate feedback, allowing them to correct mistakes and
improve performance quickly.

2. Objectives

1. Understand Mushroom Biology:
O Learn the life cycle and types of mushrooms.

2. Develop Cultivation Skills:
* Master substrate preparation, sterilization, and inoculation.
* Control environmental conditions for optimal growth.

3. Harvesting and Quality Control:
Practice effective harvesting and storage methods.
Ensure quality control and comply with safety standards.

4. Pest and Disease Management:
O Identify and manage common pests and diseases.

5. Sustainability Practices:
Utilize agricultural waste for substrates.
Implement eco-friendly cultivation methods.

=)

. Business and Marketing:
Understand economic aspects and market trends.
* Develop marketing and sales skills.

7. Health and Safety:
O Follow health and safety protocols to prevent accidents.

8. Teamwork and Communication:
* Enhance communication and teamwork.
* Develop leadership and training skills.

By achieving these objectives, trainees will be well-prepared for successful
mushroom cultivation and farm management.




3. Introduction of mushroom

Man‘s interest in fungi started with the observation of the beautiful, umbrella
shaped mushrooms and toad stools growing on soils forming fairy rings. The fungi (sing.,
fungus) are a distinct group of organisms that belong to lower plants. The name of the
fungi derived from the most obvious representatives, the mushrooms (Greek- mykes,
Latin- fungus). Mushrooms are fleshy fruiting bodies of microorganisms called fungi
arising from a group of mycelia buried in substratum basically any organic matter.

Mushrooms are a group of fleshy macroscopic fungi. They lack chlorophyll
having heterotrophic mode of nutrition. They synthesize enzymes like cellulose and
hemicellulose which bring the substrate to available forms. Mushrooms live on dead
matter as they are saprophytes.

Chang and Miles (1992) gave the definition that is now universally accepted. They
defined mushroom as a “macro fungus with a distinctive fruiting body which can be

either epigeous or hypogenous and large enough to be seen with the naked
eye and can be picked with hand.”

4. Types of mushroom

1. White Button Mushroom
Scientific name: Agaricus bisporus

Color : When young and fresh, their cap is smooth and white, while the stem is also
white and slender. As they mature, the cap may develop slightly brown or tan hues, but
they maintain an overall pale appearance.

Texture : These mushrooms have a smooth, slightly glossy cap and a tender yet firm
texture.




Button mushroom is a celebrity in the edible mushroom world. It is widely
cultivated in India. It is also regarded as one of the best mushroom in India in health as
well as in the economic aspect. These are the most commercially cultivated and
commercially used mushrooms.

They have become an attractive ingredient in many cuisines due to their ability to
integrate health and taste together.

Cultivation:
Optimum temperature requirement for spawn running ,20-28°C Vegetative growth
and 12-18°C for reproductive growth. Relative humidity is requirement is 8090% .

1. White Button Mushroom

2. Oyster Mushroom
Scientific name: Pleurotus spp.

These include mushrooms belonging to the Pleurotus genera, referred to as Oyster
Mushrooms due to their structural resemblance to a beautiful oyster shell. They are a
significant mushroom variety in India. They are also known to possess an oyster-like
flavor. They come in different colors like grey, white, brown, pink, and yellow. They
have a fan-shaped structure with a velvety texture and produce a delicate aroma during
cooking.




In India, Pleurotus ostreatus, referred to as Dhingri, is a type of edible mushroom
cultivated in India and is also regarded as one of the best mushroom in India. Their
luscious flavor makes them a favorite constituent in various cuisines and also a favorite
among vegetarians.

There are actually over 200 species of Pleurotus, but these popular varieties are
most likely to be cultivated and sold.
1) Golden Oyster
2)Pink Oyster
3) Blue Oyster
4)King Oyster
5)Elm Oyster
6)Pearl Oyster
7) Phoenix Oyster Optimum temperature requirement for spawn running is 20 to 30°C
Relative Humidity require 55 -70% in Oyster Mushroom.
' ~ =

Oyster Mushroom

3 Paddy Straw Mushrooms.

Scientific name : Volvariella volvacea
Commonly known as the straw mushroom, or the Chinese mushroom,

It is an edible mushroom of tropics and subtropics, and first cultivated in China in
1822 . It is one of the easiest mushrooms to cultivate. Paddy straw mushrooms ,were first
cultivated in India in the year 1940. It is equally popular as white button mushroom for
its flavour, aroma, delicacy and nutrients. These straw mushrooms are cold and good for
the summer season.
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Appearance : They typically have a small, oval cap that is light to dark brown, and they
are often harvested before the cap opens fully, giving them a distinctive egg-like shape.

Cultivation : Paddy straw mushrooms are usually grown on substrates of paddy straw,
banana leaves, or other agricultural waste products. They thrive in warm, humid
conditions.

3. Paddy Straw Mushroom
4. Reishi mushrooms

scientifically known as Ganoderma Iucidum, are renowned in traditional
medicine, particularly in East Asian cultures, for their potential health benefits. Also
known as lingzhi in Chinese, these mushrooms are characterized by their tough, woody
texture and distinctive kidney-shaped cap with a reddish-brown varnished appearance .

Appearance : They have a shiny, varnished look with colors ranging from reddishbrown
to black. The fruiting body is tough and woody.

Cultivation : Reishi mushrooms grow on decaying hardwood trees and logs, especially
in warm and humid environments. They can also be cultivated on various substrates such
as sawdust and wood chips.

11




4. Reishi Mushroom

5. Milky mushrooms

Scientifically known as Calocybe indica are a type of edible mushroom popular
in tropical and subtropical regions, particularly in India. They are named for their milky
white color and are valued for their nutritional benefits

Appearance : Milky mushrooms have a robust, thick stalk and a large, white to offwhite
cap that is convex to flat as it matures. The gills underneath the cap are white and
crowded.

Cultivation : Milky mushrooms are well-suited for cultivation in warm, humid climates.
They are typically grown on substrates such as straw, sawdust.

12




5. Milky Mushroom
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5. Mushroom Cultivation Process

1. Selection of Mushroom Species

For Mushroom Cultivation we have chosen Oyster Mushroom Species Pleurotus
florida. Most of the species of Oyster Mushroom have very wide temperature, relatively

humidity, fast growing and adaptability of various substrates.

2. Preparation of mother spawn :

For 2 hours, wheat grains are soaked in water. Dead seeds should be removed. The
grains are then washed again and boiled in water for at least 10-15 minutes. After that,
the grain is allowed to cool and air dried mixed with calcium carbonate powder at 2 -5%
The grains are then loosely packed in bottles that are only two-thirds full. cotton wool is

used to plug these, the grain is sterilized in Autoclave or pressure cooker for about 1 hour
at 121°C.
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3. Preparation of Substrate :

A Common substrate for Oyster Mushroom is wheat, rice or barley straw and
hardwood sawdust , vegetable plant residues etc. Paddy straw is widely used ,it is easily

available and cheap.

Cut straw into small pieces , about 3-5 cm long this increase a surface area and makes
it's easier for mycelium to grow and soak in fresh water 8 -16 hours. Excess water from

straw is drained off by spreading it on filter paper.
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4. Inoculation

When Substrate to cool down at room temperature it is ready for filling and
spawning at this stage moisture content of substrate is 70%.

Polythene bags (35%50 cm) are used for cultivation . 100 g of spawn can be used
for 1 bag

Layering:
Spread the prepared substrate in bag to depth of about 4 -6 inches

Mixing of Spawn:

Gently mix the spawns into the top of substrate ,this can be done using clean hands
or sterile tools.

18
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¢ Spawns is evenly distributed throughout this top layer , similarly 2nd ,3rd and
4th layer of substrate are put simultaneously . After spawning the bags are tied
with help of rubber bands.

¢ Simply cut 2-3 cm small holes in bags for optimal air access. Surface of each is
covered with cotton to ensure optimal mycelium growing condition and reduce
contamination.
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5. Incubation Period

The incubation period is a critical phase in mushroom cultivation, during which
the mycelium (the vegetative part of the fungus) colonizes the substrate. Proper
management of the incubation period ensures healthy mycelium growth, setting the stage
for successful fruiting.

Darkness : Most mushroom species require darkness during the incubation period to
promote mycelial growth. Avoid exposing the substrate to light.

Temperature : Maintain an optimal temperature range specific to the mushroom species
you are cultivating ,Oyster Mushrooms (Pleurotus spp.): 21-27°C (70-81°F).

Humidity : Keep the humidity high, around 90%, to prevent the substrate from drying
out.

Ventilation : Ensure proper air circulation to avoid the buildup of carbon dioxide. Stale
air can hinder mycelium growth and increase the risk of contamination.

Monitoring : Regularly check for signs of contamination and ensure the environment

remains within the required parameters for mycelium growth. Incubation Period Of
Oyster Mushroom is 1 to 3 Weeks.
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6. Fruiting

1. Initiation

Initiation is the link between mycelial growth and mushroom formation. This is the
time when the substrate is fully colonized and maybe even showing signs of pinning.this
stage involves the formation of tiny mushroom buds or "Pins"

2. Pinning

¢ Small, pin - like structure appears on the surface of the substrate. Pins grow
from a few millimeters to about 1-2 cm. Maintain High humidity ( 85-95%)
and Adequate fresh air exchange to prevent the pinhead's from drying out or
elongation excessively.
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3. Mature Fruiting Bodies

¢ The stem grow longer and caps start to enlarge.
¢ In oyster mushrooms the gills are fully formed and often exposed.
¢ The cap has fully expanded .
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7. Harvesting
The fruit bodies should be harvested before spore release.
Grip : Gently hold the base of the mushroom cluster where it attaches to the substrate.
Twist : Twist the cluster slightly to loosen it from the substrate.

Pull : Carefully pull the cluster away from the substrate. This method is suitable for larger
clusters.

Cutting Method:

Knife/ Scissors: Use a sharp, clean knife or pair of scissors.

Cut : Cut the stem of the cluster at the base, as close to the substrate as possible. This
method is more precise and can be better for smaller or more delicate cluster.




8. Environmental Requirements for Cultivation

1) Temperature: Temperature affects the growth rates of mushrooms, influencing
both mycelium colonization and fruiting body development.

2) Humidity: Humidity (85-95%) is essential for mushroom fruiting bodies to
develop. Low humidity can cause drying out and poor mushroom quality, while
excessively high humidity can lead to diseases and contamination.

3) Light : While some mushrooms, like button mushrooms, can grow in complete
darkness, others, such as oyster mushrooms (Pleurotus spp.), require some light

for proper development. Light intensity and duration should be managed
according to the species' requirements.

4) Air Quality: Proper ventilation is crucial to prevent the build-up of carbon
dioxide (CO2) and to supply fresh oxygen (O:). High CO: levels can inhibit
mushroom development and lead to abnormal growth.

5) pH Levels : The pH of the substrate should be within an optimal range for the
specific mushroom species. For example, oyster mushrooms prefer a pH of 6

6. Benefits of Mushroom
1) Nutritional Benefits
» Low in Calories : Ideal for weight management.
» Rich in Nutrients : Provide B vitamins, selenium, copper, and vitamin D.
» High in Antioxidants: Protect cells from damage and boost immune function.
» Good Source of Fiber: Supports digestive health.

> Contains Beta-Glucans : Enhances immune function and heart health.

> Low in Fat and Cholesterol : Promotes heart health.
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>

Potential Anti-Inflammatory Properties : May help reduce inflammation in the
body: Promotes heart health.

2) Medicinal Benefits

>

Immune System Support: Certain mushrooms like reishi, shiitake, and maitake
are known for their immune-boosting properties, helping to enhance the body's
defense mechanisms.

Anti-Inflammatory Properties: Mushrooms contain compounds that have
antiinflammatory effects, which can help reduce inflammation in the body.

Anticancer Properties: Some mushrooms, such as turkey tail and maitake, have
been studied for their potential anticancer properties due to their polysaccharide
content.

Brain Health: Certain mushrooms like lion's mane have been linked to cognitive
benefits, including the potential to improve memory and stimulate nerve growth.

3) Economical Benefits

>

Sustainable Farming: Mushrooms can be cultivated using agricultural waste
products, making them a sustainable option for farmers.

Income Generation: Mushroom farming can be a profitable venture due to their
high market demand and relatively low production costs.

Job Creation: The mushroom industry supports a variety of jobs, from farming
and harvesting to processing and sales.

Value-Added Products: Mushrooms can be processed into a variety of products,
including dried mushrooms, supplements, and extracts, increasing their economic
value.

4) Environmental Benefits

>

Biodegradation: Mushrooms play a crucial role in breaking down organic matter,
contributing to nutrient cycling and soil health.

28




» Carbon Sequestration: Fungi, including mushrooms, help sequester carbon in
the soil, contributing to carbon storage and mitigating climate change.

> Reduced Agricultural Waste: Mushrooms can be grown on organic waste
materials such as straw, sawdust, and agricultural by-products, reducing waste and
promoting recycling.

» Mycoremediation: Certain mushrooms can absorb and break down pollutants in
the environment, including heavy metals and pesticides, thereby cleaning up
contaminated soil and water.

Mushrooms offer a wide range of benefits across multiple domains, making them a
valuable addition to diets, medicine, economies, and the environment.

7. Market Potential and Opportunities

Mushroom cultivation offers several market opportunities due to its growing
popularity for both culinary and medicinal uses.

» Mushroom Snacks Types : Chips, jerky.
Benefits : High in protein, low in calories, vegan.

» Mushroom-Infused BeveragesTypes : Coffee, tea, hot chocolate Benefits :
Enhanced focus, immune support.

» Mushroom Supplements Forms : Capsules, powders, extracts.
Market : Health and wellness sector.
Benefits : Immune boosting, stress reduction, cognitive enhancement.

» Soil Improvement : Organic matter addition, soil structure improvement.
Benefits : Increases soil fertility, enhances water retention, reduces soil erosion.
Fungal Biopesticides Types : Beauveria bassiana, Metarhizium anisopliae.

Benefits : Natural pest control, reduces chemical pesticide use, safe for nontarget

species.

» Local and Community-Based MarketsFocus : Supporting local economies,
reducing carbon footprint.
Benefits: Fresher produce, stronger community ties.
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Opportunity : Promote local and regional sales to environmentally conscious
consumers.

8. Conclusion

Mushroom cultivation presents a robust opportunity for entrepreneurial ventures
due to its versatile applications and growing market demand. By focusing on gourmet
and medicinal mushrooms, cultivators can cater to high-value markets that prioritize
health and sustainability. Exploring diverse mushroom-based products, from snacks to
bioplastics, opens additional revenue streams and meets consumer demand for innovative
and eco-friendly products. Agricultural and environmental applications of mushrooms,
such as mycoremediation and organic farming practices, contribute to sustainable
development and environmental conservation. The organic and sustainable market
segment continues to expand, driven by consumer awareness and preferences for health-
conscious and eco-friendly options. Export opportunities offer significant potential,
especially in markets with high demand for specialty and organic mushrooms, supported
by advancements in logistics and favorable trade agreements. In conclusion, mushroom
cultivation is a dynamic and promising field with diverse market opportunities.
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INTRODUCTION

VS Information Pvt Ltd Established in 2010 under Govi Company Act 1956 (CIN:
U72900MH2010PTC205754) works in cloud server hosting, call centre dialer, asterisk
based communication, Research & Development in IoT & [loT. With vision to provide

technology & solution for customers with reliable, affordable and quality service.

Embedded & 10T Product Design.
Automation Industry Services.
o Educational Trainer Kits

Technology Services

PROD

VSIPL deals in the various research design and development services like electric
vehicle conversion kit, LiPO battery manufacturing, Embedded IoT Trainer kit

Embedded & 10T Product Design

We provide product development circuits in embedded and ioT like Home and
Industry automation switches and monitoring system

Automation Industry Services

PLC, HMI, Conveyor belt mechnnism and all types of Industry Automation services

Educational Products

Learning the technology by voung scientists VSIPL devleloped Microcontroller
Programming Test Bench, Robotics Kits, 10T test bench kits

Technology Products

Electric Viehicle conversion kit and dealership, PCB Design and loT eloud services

Page S of 38

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships

513



INTRODUCTON

Science College, Congress Nagar, Nagpur, is one of the 303 institutions run
by Shri Shivaji Education Society, Amravati is a premier institution of higher
learning in Central India affiliated to R.T.M. Nagpur University, Nagpur.

Tamso Ma Jyotirgmaya (To lead from darkness to light) is the mission of the
institution. Mational Assessment and Accreditation Council (NAAC)
accredited the college with Five Star level in the year 2002, re-accredited
with CGPA of 3.51 on four-point scale at A+ grade in June 2017 and
identified by UGC as College with Potential for Excellence. The College is
an institutional member of Asia Pacific Quality Network (APQN).

With its competent galaxy of faculty members, the college has been rendering
sincere services in the field of higher education since 1967. This is a single
faculty college with a variety of courses both at 10+2 stage and degree level
and offers PG courses with recognized :Eﬂ.i:n:s of Higher Leaming and
Research in Microbiology, Chemistry, Computer Science, Physics,
Mathematics, Zoology and Botany,

Fage 6 of 38
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VISTON & MISSTON

To Create human resources through quality, secietal, progressive aned

alfordable cducation.

To provide students with an environment for all round development of their

intellectual, physical, nesthetie and social potentials. To discover and develop

the academie and intellectual skills of the students. To encourage attitudes of
integrity, hard work, honesty, fairness and tolerance in students so that they

give their best to the society, based on human values, To inculeate passion for
based on excellence through Information and Communication Technology,
Indusirial exposures and Scientific projects lcading to elevated career profile

and National Development. To stimulate the students to perform at the peak
of their polentials.
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INRODUCTION OF MATLAB

What [s MATLAB?

MATLAB is a high-performance language for technical computing. [t inlegrates
computation, visualization, and programming in an casy-lo-use environment
where problems and solutions zre expressed in familiar mathematical notation,
Typical uses include:

+  Math and computation
+  Algorithm development
«  Modelling, simulation, and prototyping
Data analysis, exploration, and visualization
» Scientific and engineering graphics
Application development, including Graphical User Interface building

MATLAB is an interactive system whose basic data element is an army that does not
require dimensioning. This allows you to solve many technical computing problems,
especially those with matrix and vector formulations, in a fraction of the time it would
take to write a program in a scalar noninteractive language such as C or Fortran.

The name MATLAB stands for matrix laboratory, MATLAB was originally written to
provide easy access to matrix software developed by the LINPACK and EISPACK
projects, which together represent the state-of-the-art in software for matnx
compuiation.

MATLAB has evolved over a period of years with input from many users. In
university environments, it is the standard instructional tool for introductory and
advanced courses in mathematics, engineering, and science. In industry, MATLAB
is the tool of choi nr.]ﬁghupmductiﬁtjr research, development, and analysis.

specialized technology. Toolboxes are comprehensive collections of MATLAB
functions (M-files) that extend the MATLAB environment lo solve particular
classes of problems. Areas in which toolboxes are available include signal
processing, control systems, neurzl networks, fuzzy logic, wavelets, simulation,

and many others.
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The MATLAB System

The MATLAB system consists of five main parts:
The MATLAB language.

This is a high-level matrix/array language with control flow statements, functions,
data structures, input/output, and object-oriented programming features. It allows
both "programming in the small" to rapidly create quick and dirty throw-away
programs, and "programming in the large” to create complete large and complex
application programs.

The MATLAB working environment.

This is the set of tools and facilities that you work with as the MATLAB user or
programmer, It includes facilities for managing the variables in your workspace
and importing and exporting data, It alse includes tools for developing, managing,
debugging, and profiling M-files, MATLAB's applications.

Handle Graphics.

This is the MATLAB graphics system. It includes high-level commands for two
dimensional and three-dimensional data visvalization, image processing,
animation, and presentation graphics. It also includes low-level commands that
allow you to fully customize the appearance of graphics as well as to build
complete Gfaphical User Interfaces on your MATLAB applications.

The Mathematical function library.

is is a vast collection of computational algorithms ranging from elementary
functions like sum, sine, cosine, and complex arithmetic, to more sophisticated
functions like matrix inverse, matrix eigenvalues, Bessel functions, and fast
Fourier transforms.

The MATLAB Application Program Interface (API).

This is a library that allows you to write C and Fortran programs that internct with MATLAB.
It include facilities for calling routines from MATLAB (dynamic linking), calling
MATLAR as a computational engine, and for reading and writing MAT-files.
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Examples based on MATLAB

~Example No.1 Vectors

Let's start off by creating something simple, like n vector. Enter each element of the vestor (separated by
1 space) between brackets, and set i equal to a variable. For example, to create the vector a, enter the
following into the MATLAB command window and MATLAB should return the following:

a=[1234569%7]
a=123456987

Let's say you want fo create a vector with elements between 0 and 20 evenly spaced in increments of two
{this method is frequently used to create a time vector):

t= 220
t=02468 101214 1618 20

Manipulating vectors is almost as easy is creating them. First, suppose you would like to add 2 1o each
of the elements in the vectopa. The equation for that looks hke:

b=a+2

b=3456781110%9

Now suppose, you would like to add two vectors together, If the two vectors are the same length, it is
easy. Simply add the two as shown below:

c=a+be=468 1012142018 16

Subtraction of vectors of the same length works exactly the sume way.
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xample No.2 Plottin

It is also easy to create plods in MATLAB. Suppose you wanted to plot a sine wave as a funetion of
time. First, make g time vector (the semicolon afler each stalement tells MATLAD we don’t want 10

see ull the values) and then compuste the sin vilue ot each time. The commands afler the plot fimetion
(title, xlabel, ylabel) will add annotations to the plot.

t=0:0.25:7:
¥ = sint);

plot{t,y)
title{'Sine Wave as a Function

of Time') xlabel{"Time (secs))

o4l [ -

Dly l.'l"w-

¥inbel(' Amplitude”)
i Sine Wove ns n Function of Timo
oAl y
o6t S x'.,\ .

ilude
e
o

-aar N f
"~H.
<y a 3
L R \
EiR:l
21 r
2] 1 2 3 a 5 i i

Tirmix {soes)

The plot contains approximately one period ol a sine wave. Basic plotting is very easy in MATLAR,
and the plot command has extensive add-on capabilities.
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One ol the most inportunt functions in MATLAR is the plot enetion, The plot command also oppens
to be one of the casiest Tunctions Lo learn how 1o use, The basic syt of the function cill s shown

below. This code can be entered n the MATT AR commund window or run From an m-lile,
plotixy)

This command will plot the elements of vector y (on the vertienl axis of'o fgurc) versus the clements
of the vector x {on the hortzontal axis of the Rgure), The defiault i that ench time the plot command
is issued, the current figure will be erased; we will discuss how to override this below, Consider the

following simple, linear function, y=3x

If we wished 1o plot this function, we could create an m-file with the fullowing code to penerate the
basic plot shown below, x=0:0.1:100; y=3*x; phoi(x,y)

W e ' . " T s S S
250
L1
150 F
1080 :
//
uu 'I‘I'.I 20 L1 40 !rl'_'l ulr.l o -:u T 1l

One thing to keep in mind when using the plot command is that the vectors X and y must be the same
length. The other dimension can vary. MATLAB can plot 2 | x n vector versus ann x | vector, ora | x

f vector versus a 2 x n matrix (you will generate two lines), as long 08 n is the same for both vectors,

The plot command can also be used with just one input vector. In thal case the vector columns ane
plotted versus their indices (the vector [ 1=1:n] will be used for the horkzontal axis), IT the input vector
contains complex numbers, MATLARB plots the real port of esch element (on the horizonial axis)

versus the imaginary part (on the vertical axis).

Fage 14 of 38

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships 522




X le No.3 Sub plottin

More than one Plot can be put in the same figure on its own set of axes using the subplot command.
The subplot command allows you to separate the figure into as many plots as desired, and put them afi

i one figure. To use this command, the following line of code is entered into the MATLAB command
window or run from an m-file.

subplot(m,n,p)

This command splits the figure into a matrix of m rows and a columns, thereby creating m*n plots on
one figure, The p'th plot is selected as the currently active plot. For instance, suppose you want to see

i 5ine wave, cosine wave, and tangent wave plotted on the same figure, but not on the same axes. The
following code will accomplish this.

x v
linspace{0,2*p
1,500 y=
sin(x); 2=
cos{x]); w=
tanix);

subplot(2,2,1)
plot(x,y)
subploi(2,2,2)
plot{x,z)
subplot(2,2.3)
plotix,w)
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As you can see, there are only three plots, even though we created a 2 x 2 matrix of 4 subplots. We did
this to show that you do not have to fill all of the subplots you have created, but MATLAB will leave a
spot for every position in the matrix, We could have easily made another plot using the subplot (2,2.4)
eommand. The subplots are arranged in the same manner as you would read a book. The first subplot is
in the top lefi corner, the next s to its rght. When all the columns in that row are filled, the left-most
column on the next row down is filled (all of this is assuming that you fill your subplots in order (ie. 1,
S F

One thing to note about the subplot command is that every plot command issued Inter will place the plot
in whichever subplot position was last used, erasing the plot that was previously in it. For example, in
the m-file above, if a plot command was issued Iater, it would be plotted in the third position in the
subplot, eraging the tangent plot. To avoid this problem, the figure should be cleared (using clf), or a
new figure should be specified (using figuire).
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by using MATLAB GUI

Acaleulator to perform hasic caleulation arithmetic operations by using MATLAB GUL.

open the MATLAB software and in command write guide and press enter.

Jx 5> guide

now the app designer startup page will open and elick on the blank app.

' unslakod dig)
Film Edlin Wemi  Leyoan Tomle Help

J o= m - A EIETY

Ei

|
T

e

need a panel in which we will p the inputs

T aerereloet i Fagy

Fom el i L & i Taadida [T P
; = Ll A TaEm = O= e [ Mo o B % WS e
=]
L=l = = P = o
- =
duil= Furd
oEw Bl
e R
et [5 ]
T E:na-:] = -

L - -

Now right click on the panel and click on the properties inspector,
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You will sec the propertics of the panel Now in the title I will give input il you don’t want any
then you can Jeave it by blank only then to increase the length font size. You can also change
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Linm
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Srgee b Frwetaed
L
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Now | will choose another panel in which four Kinds of operation will be performed which are

nddition, subteaction, multiplication, and division, Change the name of the panel to operation.

" Operasan " et n
g ) ;
| [CER ST Y e & o
Barsdidy st
| Mgkl | [CRLT )
| Frespmmice o EE
L] = Biamcth bl by ] -
TP TTI S o
| weriPaines
gt b 155 1w
| T E Sl omti .I'I
e [Fas EhEa
Ty gas TR BEEEY
i - Tap ILiky | e
" Garirelois M =3
I fonlhangeeier R # L
Ty opaers L
rive - e R
| Diickeises S ITE] -
i Yariy - #
ey s ¢ |
D =l Fl
Wetlr A .

Then | will insert output panel and repeat the same process.
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i TICHC
LT L] £
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Now | nced o toggle bution just click it and place it In the operation section, Now give the title
1o the button in our ense we will perform addition through this button so T give it “+7 by

renaming (he siring (o + ond now in the tng section write ndd.

g 41T
Cipsialiog . p— o -
ol ;
- BagEpgoeas s R &
L L] . [Tt L =
| i gt {iim
I* el oyhe s HATRTA T
i p Al I+ Ea
[P T S A -*
FeoTaligigbon -" e [
Liiaatap ot - | s |
Lias 5 s |
L) B= E
o fhar@ayinas [ FRLEL R
v Ppidas A
hibysirng tH ghes . =
(= | bnay E - -EI. ]
LTS irygeis =
. -
Ter = +F
[ Y ahagigciem =
SaniDly @ -
¥l B s » |
Wuile [l -

Now | will just copy this toggle button for another operation like subtraction, multiplication, and
division. In the identifier section give the tag for each button like sub for subtraction, mul
for multiplication, and div for the division.

Irpest

[EE T

Now we will add the title name for which we will select the static text and give the title simple
caleulator.
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[
i Simple Calculator
. n_i-‘:lhu-l .
H b
he B
/

Now we need to edit text 5o 1o insert it we will select the edit feld text and insert it in the input

panel and in the tag write el

[
=1 - Simple Calculator
= =
"E_r - DA
o M
= O * d
BT . '
. - .

cutpit
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Similarly, we will add another text field for another input and in the tag give name in2, Now we
will 2dd one more panel for clear purpose then we will add toggle button and T will give it title as

clear,
Simple Calculator
Cipdsralian Lﬂ i s or [ -
s <] = =
I a:ﬂnl:rm.ﬁr_q' = -
+ | ey T Lo - |
| sarmcwtoltig ammsn
| = v B g iR §T,
| il agtebw =L
1 = | waFranfon o #
S S | swplabeasslis r
= {  dwtiese Tap "5 -
Ewy ] &
- [ nnn -
i Caderfpafinoe LE 138 17,
I !- DELmpn n R A
Ustrry :H Fad desi.
R F e -
oumi Faie Bt T
W P ™ -
Toe S = - I
‘ chead 3 Li=sy chipsteti = |
> T L iDL =+ -
| wakes 1 =e -
| T =11 L] w |

Now | want to add on output for which I will insert the text ficld and in the tag write the outpul.

The string should be blank space please keep in mind.

ple Calculator
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M .
OW ¥ou can drag and drop anything and you can decrease the length also but once you run this
:'I'n'u- Canmnot I:]'H]nﬂ.ﬁ H-n}lthlﬂu thi5 wil'liln'l.l.f '|-|||'“| dlﬂﬂpw unl}l; Huw wh.ﬂn_ wWe w]“_ n[iﬂk o “-“:

run button it will ask 1o save the file and click on yes and save the GUI.

A
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The ealeulstor section will appear and it will generate the code automatically generated in editor
window. You can enter the values in the field but you cannot get output because there is no

program written, we will need to wrile Matlab script to perform different arithmetic

operalions.
Simple Calculator
Capeiibi
i | ;
5 i
a =
[

(5
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S0 you need to write code it will be sutomatically generated in the editor
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Creating channels on THINGSPEAK

Open any search engine on your computer mnd search Thingspeak.com . home page of the website

2el open now |=H;., in fo the website and o o my channel now click on create new channel.

New chinnel get open, now  name the ehanmel and enter the fiekd parameter ie, lemperature and

bumvidity
Eminﬁﬁpaﬂkn Charaeli = Koot # - evton = Supgoit T Cornrartel Lse  How ko By I:i'
New Channel Help
Ly e i o ol e il Tt i | R et i@ lramitd ety s o pLasssl o ualen
Hyme 1 Ik Lttt i Pkl ey s Lo P e s Bty e by i S bl
ibas e (Bdm i) b e machewsl v e e oo fam e oo b B e
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Deuriptian
Channol Seltings
P o * Perrrings comalie (o tu nee sazed en i ovred e g wra b duala
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Frelid d Tmeti Ly 4]
= Shawer| Famse Faar 0 geper e et T plge di s bamrw
Fil&n LA i o e Vs oV 1o T S 1 P AP
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Firkd 4 ! viaare] pam buas o bl i
Faeltd % - & MR | ted sl il Dhaieelaloe, mahe g P, 0V aa LAY d e

= Taen Erfe beporpih Dl ety the chaare] Sormin i Do ot poemm

Click on save channel, now go to AP keys and copy the link given in the first box followed
by the heading wrile the channel feed. Now open a new tab on your browser and paste the
copied link on the search bar, Change the value of ficld 1 and write field 2 and also enter
value of field 2 and click on enter key. Now go to the original page of website and open
private view the value given by you above has been recorded on he graph below, Repeat the
same procedure till 4 or 5 values recorded on the graph.
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Creating alert on THINGSPEAK
Click on add widpeis tab, select lamp indicator. A new poge will open name the widgets as alert. Set the
condition for the selected field. Choose the time interval and colour for the alert and elick on ereate. Alert

has been activated,
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Set up and Configure ESP32 Hardware

Conneetion over LISH

Phe ESPA2 hardware communicates witl the host computer via a USH cable as shown,

&

To configure vour ESP32 hardware 10 communicate vin USB:

1. Connect the ESPA2 hardware via USB, by choosing the connection type USB. Click Next.

At ss S -

Chooze Conneclion Type

At Yaur Bsssnes

Crnruecd Archarny v WSS wraf chaniss youl s sl lypa
Flwn g wsryhasmi b difrimrmoess fomy

SUpioing i [ T S R W ——
= LI%H i Fernd carrps rist afier sahicn
Frusica=eill
WA

S Fmater vy cermeesied Piyeimny fdave® Hiom Adculen feant hekos
parall ]

[ w17 ] Plaial =

3, Inthe Upload Arduino Server screen, choose the board type and the port number from the

Choaost board and Choose port menus.

The supported ESP32 boards ore ESP32-WROOM-DevKiC and ESP32-WROOM-DevKitV1.

Then, select the libraries that you want 1o include in your ESP32 server,
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5. Afler the uplowd is successiul, elick Next o proceed.
6. Click Test connection 1o test the connection between vour host computer and the ESP32 board.
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7. Click Finish to complete the hardware setup,
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Matlulb G rk:-:]p,ninp, foar Al faei:
Lnee your hardware i setup, Then Open tie Mt lab Soflware g fo ke e LI npplieition
simply type guide in the commnnd window md preem cior tils will opens (e antied, i Tl

B your [orm whee youtd eoon swled Dantiaomm, bilwels, ehicek Dessen e,

(T o R L i
LT e | e lemii g

v - e LI e

rﬁ | [rnginn nn ]

GUT windaw will appear, now we will ereate two bittons whicl will be psed to turn OMN and L

OFF the LED. So we will click the push button nnd drag 1o the siwe.

Fade  Edit  Wiew  Lopoyt Tooply  Help

DdeH| Moo Aol Bl b

Primh Hullan

Mow click on the button and o new window will open, which will show the propertics of the
buttan, in which we can change the color of the button and give o Gl 1o the batton. As this
bution will be used to turn ON the LED, we will give it tithe ON und select Uie ealor green for

this button and in the Tag section we will wrile on,
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stmitarly, we will insert avother push batton which we gonan be using for tuming OFF the LED.
We can ingert another push button or just copy the ON button and paste il Now we will change

the color afthe Buttan o red and ehange the titke 1o OFF and also chinge the Tag to off.
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MNow, to add a label simply click on the label “static text™ und click on the GUIL, then go ahead

resize the label, write the text you want to display. In my case 1 will start with the “LED

CONTROL" text. You can add multiple labels as per your requirement.
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Code to switeh the led on or off
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Tl T g e

Applications of MATLAB

Being a powerful and high-performance programming langunge and environment, MATLAB is being
used in o wide range of applicstions in various fields like engineering, science, technology,
mathematics, and more. Some major applications of MATLAB are :

«  Siatistics and machine lenrning (ML)
This twolbox in MATLAB can be very handy for the programmers, Statistical methocds
such nz deseriptive or inferential can be easily implemented. So is the case with machine
bearning, Various models con be employed 1o solve modemn-day probloms, The algorithms
uscd can alio be used for big data applicalions.

s Cuorve [ting
The curve fitting toulbex helps to anslyse the pattern of occurrence of data. After o
particular trend which can be a curve or surfrce 15 obtained, its future trends can be
predicted. Further plotting, caloulating integrals, derivatives, interpolation, ete can be done.

= Conlrol syslems
Systems nature can be obtaimed. Factors such as clesed-loop, open-loop, its controllability
and ohservability, Bode plot, Nygquist plot, ete can be obtsined. Various contmlling
technigques such as PLY, P and PID can be visualized. Anabysis can be dooe in the time
domam or frequency domain.

« Signal Processing
Signals and svs
Bt M

and digital signal processing are taught in various engincering streams,
provides the oppartunity for proper visunlization of this. Various transforms
ad Laplace, Z, ete can be done on any given signal. Theorems can be vilidated,
Analysis can be done in the time domain or frequency domoin, There arc muthiple built-in
functions that can be used,
= Mapping
Mapping had multiple applications in various domains. For example, in Big data, the
MapReduce tool is quite important which has nmltiple applications in the real world, Theift
analysis or financml fraud detection, regression medels, contingency analysis, predicting
vechnaques in socul medim, data monitoring, ete can be done by data mapping.
= Deep learning

Its n subglass of machine learming which ean be used for speech recognition, Rnancial [taud
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detection, medieal image analysis, Touls sich as tinesserics, Ariileial neural

etwark{ ANNJ, Finory logie or combination ol such mwals ean be enployed.

Financial analysis

An entrepreneir belore starting any emleavonr neals (o do o proper survey and the
fincincial analysis in order o plan the course of netion. The wols needed for this are all
available in MATLAB, Flements such as profitability, solvency, lquidity, and stability can
be identified, Business valuation, eapital budgeting, cost ofeapilal, ete can he evalunted,
Image processing

The murst common application that we abserve almost eviery day arg bar code scanncrs,
selfie (face beauty, bhimmng the background, fiee detection), image enhancement, cig. The
digital image processing also plays quite an important role in transmitting data from far off
satcllites and receiving and decoding it in the snme way. Algorithms to support all such
applications are availuble.

Text analysis

Based on the text, sentiment analysis can be done, Google gives millions of search results
lor any lext entered within a few milliscconds. All this is possible because of text analysis,
Handwriting comparison in forensics ean be done. No limit to the application and just one
soltware which can do this all,

Electric vehicles desipning

Used for modelling electric velieles and analyse their performance with n change in system
inputs. Speed torque comparison, designing and simulating of & vehicle, whatnot.
Acrospace

This tealbex in MATLAB is used for analysing the navigation and 1o visualize fight

simiator.

ransiormation.
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Conclusion

MATLAB is a complete solution that provides an nteractive working environment and a powerful
programming language. MATLAB is primary designed to perform computationnl tasks such as
mathematical operations, developing algorithms, dutn analysis and visualization, signal processing, ete.
However, todoy MATLAB provides o rich library of Rinctions and toolboxes that can perform a wide

range of lasks from basie mathematical operations to scientific reseanches,

-

~
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SSESA’s, Science College, Congress Nagar, Nagpur
Department of Computer Science
Apprenticeship Project List (0JT)

M.Sc, Semester-11 (2023-24)
Sr. No. | Name of Students H-mf of Topics Co-Guide {inhl_:_

I. | Akanksha Rajesh Singh Maovie Recommendation ——— Mr. AL AL Bodkhe
Madhuri Chandrabhushan | System in Machine
Singh Leaming

2. | Arushi Satish Adkane Breast Cancer Classification Ms. 5 5 D¢, 5. K. Gednm
Sampada Rajendra Saygaonkar
Navghare

3. | Ashwini Sunil Mulak Stock Price Prediction - Ms. A. M. Sheikh
Janhvi Ramesh
Kumbhalkar . =

4. | Chaitali Arvind Shripatre | Heart Disease Prediction — Dr. M. T. Wanjan
Yashashree Sudhakar using Machine Leaming
Bobpde

5. | Kalyani Rajesh Kolarkar | Iris Flower Classification Mrs, 5..:. Dr. A. A. Halder
Triveni Vasudev Manigam Khandalkar

6. | Madhavi Shankararo Customer Segmentation —-- Dr. J. K. Keche

Choudhari - |
7. | Ritika Mahesh Motwani Email Spam Classifier glm. A ::; Dr. J. K. Keche

Sejal Krishnakant harsick

Jakanwar _
8. | Shruti Suresh Dekatc Speech Emutmn _ e Dr, M. T. Wanjari

Vidhi Dhiraj Mishra Recognition by Machine

Leamning
e
Head

Department of Computer Science
Frarpsans 8 Haad
et ol SomymAer SO0
g5 ES AmbE oo Lol

o Nogal e
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PFROJECT REPORT
ON

KYC AND ACCOUNT OPENING IN CREDIT CO-OPERATIVE

sSubmitted to
Rashtrasant Tukadoji Maharaj Nagpur University
NAGPUR

In partial fullillment of

MASTER OF COMPUTER APPLICATION
MOA -I (SEMESTER-IV) Examination

Submitted by
Rajsi Datta Kingri

Under the guidance of
Dr. M. T. WANJARI
Assistant, Professor
Department OFf Computer Science

DEPARTMENT OF COMPUTER SCIENCE
Shri Shivaji Education Society Amravati's,
SCIENCE COLLEGE
CONGRESS NAGAR, NAGPUR-12

2023-2024
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Department of Computer Soence,
Shine Shivap Pducahnn Socicly Amravali’s,
Science Collepe, NAGPUIR- 400 2

CERTIFICATE

This s 10 certify that Rajsi  Datin Kingri hawve successfully completed the project
work entitled KYC AND ACCOUNT OPENING IN CREDIT CO-OPERATIVE under |
my guidance towards the fullillment of the degree of MASTER OF COMPUTER
APPLICATION Final Year (SEMESTER-1V) submitied to Rashtrosant Tukadoji Mahara
Nagpur Umversity, Nagpur during academie year 2023-2024,

To the best of my knowledge the matter presented here in this project has not been
presented earlier for similar degree.
%pmblﬁ'
Place: Nagpur Project Guide
Date: rﬁfuﬂflﬁb? Dr. M. ’l‘ WANIJARI
Associate Professor
Dl:pm}l'g':_rrl Of Computer Science
E'al} I|r|.|.l| kT IN o :'-""""
-I.'.'r:r:r';a 55 :..1_. 5t ”u_h““ G
MINER
EXTERNAL EXA INTERNAL EXAMINER
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Trust Fintech Limited

i Frmpnim by Trucl Syatems B Softwarn (1) 12d]

GCIN LUT2I00MHIG9EPCII TAT0 e safitiust com | wasy ssfttnst com

10" June, 2024

TO WHOMSOEVER IT MAY CONCERN

This is to certify that Miss. Rajsi Datta Kingri from Shri Shivaji Science College, Nagpur, 4™
Semester of MCA has successfully completed 6 Months of Internship in our company as PHP
Develaper |Programmer) segment. Her praject name is “IKYC & Account Opening in Credit Co-

operative”.

The project is under guidance of Mr. Mandar Dee (Technical Director),

Duration of internship from 27-Dec-2024 to 27-June-2024,

LIMITED

Regd. Office: {4, 1.7, Park, Goyatri Hagar Porsodi, Nagpur Mohdrastra, india, 440022 Ph- +E]U‘11} 2N65E
Puno Offlce: Office no 101, Bulding Ho A-2, Navkar Avenue, Bavdhan, Pune-a1021 Ph- +3] 9551112142

Mumbal Office - S09/510, £-Square, Shubash Rood, Vile Parie(E). Murnbaol-400057 Ph- +91(22) 2615252
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DECLARATION

|,

Hu:]’nuupnl

shic Shivag Fducation Sodiety Amravans
Scenee |'l"l.';'l.'. Lomprd ey r-'.||'.|!|.

Magpur =402,

Respected Sar,
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KYC And Account Opening In Credit Co Operalive

L.Introduetion

KYC andAccount Opening ol Credit Co-Operntive is a soltware in which the
KY'C stands for "Know Your Customer.” Il is a process used by businesses, particularly
financial institutions, to verily the identity of their elients. The KYC process is essential
for preventing fraud, money lsundering, and other illegal activities. It typically involves
collecting and verilying personal information such o5 identification documents,
addresses, and sometimes even financial information.

This praject is a comprehensive banking system tailored for o eredit cooperative
soctety, implemented in PHP. The system is designed to streamline and automate varous
banking operations, focusing on Know Your Customer (KY(C) proccsses, account
opening procedures, transaction management, and detailed reporting. By inlegrating these
functionalities, the project aims to enhance cfficiency, improve accuracy, and ensurc
compliance with regulatory standards.

The KYC formcollects essential customer information to comply with regulatory
requirements. The system verifies customer identity and assesses potential risks associated
with the account.

The Account Opening Form facilitates the creation of new accounts by caphuring
necessary details such as personal information, sccount type, and initial deposit. Ensures
that all required fields are filled out comrectly 1o prevent errors and permissions.

The Transaction Formallows users to perform verious banking transactions
including deposits, withdrawals, and transfers. Tracks transaction history and ensures
SECUNe processing.

The Reports in the project can generates detailed reports displaying records of all opened
pecounts, Provides functionalities for viewing, soning, and filtering data based on various
criteria.

The Print Functionality can after generating reports, users can click a print button
1o view a print-friendly page. Ensures that all records are correctly formatted for physical
documentation and printng.My Project KYC and account Opening at Credit Co-
Operative is an software which is useful for the customers 1o ease their task and have

benefits 1o the customers.

MCA-I (Semester-1V) i
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KYC And Account Opening In Credil Co Chperanive

Enhanced Efficiency: Automated processes for KYC and account opening reduce wait

times and ma idi ; ;
nual emors, providing a smoother experience for customers, This cnsures

faster onboarding and more accurate data handling,
Improved Security;

enhaoncing overnll service quality.
Robust KYC processes ensure thal customer data is verificd and
protecied. reducing the risk of fraud. By safeguarding sensitive information, the sysiem

creat i . . .
€% 8 stcure environment, enhancing customer trust and compliance with regulatory
standards.

1.1 Background

The "KYC and Account Opening in Credit Cooperative” project was developed
toaddress the specific needs of credit cooperative societies in managing customer data,
streamlining account opening procedures, and ensuring regulatory compliance.
Traditional banking methods ofien involve cumbersome paperwork, lengthy verification

processes, and a high risk of manual emmors. This project leverages modermn web

technologies, particularly PHP and MySQL, to create an efficient, secure, and user-

friendly platform that enhances the overall banking experience for both customers and
staff,

1.2 Ohjectives
Objectives of "KYC and Account Opening in Credit Cooperative”

~ Automate KYC Processes: Streamline the collection and verification of customer

data 1o ensure compliance with regulatory standards while reducing manual

CITars.

‘I'

Simplify Account Opening: Provide a user-friendly interface for opening new

accounts, making the process quick and efTicient for both customers and staff

Enhance Transaction Management: Enable secure and scamless financial

"f

transactions, giving customers better control over their accounts.

# Improve Data Secunty: Implement robust security measures (o protect customer
mformation and minimize the nsk of fraud,

# Generate Detailed Reports: Offer comprehensive reporting tools to help uscrs
track account activities and make mformed financial decisions.

# Increase Operational Efficiency: Automate and integrate key banking operations

to reduce workload and improve overall efficiency within the credit cooperative

MCA-1I (Semester-IV) 2
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~ Facilitate Regulatory Complianee: Ensure adherence to legal and regulatory

requirements goveming KYC procedures and customer data management,

By using this microservices archilecture, the KYC & Account Opening Al

Credit in Co-Operative Sofiware in the backend can provide a robust, efficient, and
scalable platform for managing the Transaction, Account Opening, KYC operations,

Formation of Reports improving (he satisfoction, and driving business growth.

Proposed System

1.3.1 Purpose

L.Efficiency: Banking software automates routine tasks, reducing manual elfort
and processing time.

2.Accuracy: It minimizes errors in data entry and calculations, ensuring precise
financial transactions and record-keeping.

3.Security: Banking software incorporates robust security measures (o protect
sensitive customer data and prevent unauthorized access or fraud.

4.Customer Service; It provides a user-inendly interface for customers to access
accounts, make transactions, and receive support, enhancing overall satisfaction.
5.Regulatory Complinnce: Banking softwore helps institutions comply with
regulatory requirements by enforcing KYC, AML, and other financial regulations.
6.Risk Management: It facilitates risk assessment and monitoning by providing
tools for analyzing transaction patterns and identifying potential threats,
7.Reporting and Analysis: Banking software generates detailed reports and
analytics, offering insights into financial performance, customer behavior, and
market trends.

8 Integration: [t integrates with other banking systems and third-party services to
streamline operations and improve interoperability.

9 Sealability; Banking soltware is designed to accommodate growth and changes
in the banking environment, ensuring scalability and adaptability,

10.Innovation: It drives innovation i banking services by enabling the

introduction of new features such as mobile banking, digital wallets, and Al-

driven analytics.

MCA-1l (Semester-1V) 3
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1.3.2 Scope

Expanding the scope of KYC & Account Opening In Credit Co-Operative
soflware involves incorporating additional functionalitics and features 10 meet evolving
I'I'Idl.lSl.l':r' d':l"ﬂl'l.ds and Cuslomer ﬂ'ﬁ]‘l:ﬂlﬂliﬂnsi Here are soime clements o consider EI:EL““E:
= Mobile Banking: Develop mobile applications 1o enable customers 1o access banking

services on ; :
smartphones and 1ablets, allowing for convenient account management and
transactions on-the-go,

< Digital Payments: Integrate support for various digitol payment methods such os

mobile wallets, contactless payments, and peer-to-peer transfers to offer customers
flexible and secure payment aptions,

L Personal Finance Management: Include 100ls for personal finance management,
such as budgeting, expense tracking, and goal setting, to help customers better manage
their finances and achieve their financial goals.

5 Advanced Analytics: Enhance analytical capabilities to provide decper insights into
customer behavior, market trends, and risk factors, enabling banks o make data-driven
decisions and improve business performance.

U Artificial Intelligence and Machine Learning: Implement Al and ML al gorithms to
automaie processes, enhance fraud detection, personalize customer experiences. and
improve predictive analytics for better risk management and customer service.

U Open Banking APIs: Develop APls that enable seamless integration with third-party
financial services and applications, allowing customers to access a wider range of
banking products and services from different providers.

Ll Blockehain Technology: Explore the integration of blockehain technology to enhance
securnity, transparency, and efliciency in areas such as payments, identity verification, and
trade finance.

O Customer Relation and customer loyalty. ship Management (CRM): Integrate CRM
functionalitics to track customer interactions, manage leads, and provide personalized
services, fostering stronger relationships

[l Accessibility and Inclusivity: Ensure that banking software is aceessible (o all users,
including those with disabilites, by adhering 1o accessibility standards and providing

features such as screen readers and alternative input methods.

MCA-I] (Semester-IV) 4
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2.Survey of Technology PHP

PHT (Hyperiext Preprocessor) is o widely-used open-source server-side seripling
language designed for web development, 1t js especially suited for crenting dynamic and
interactive websites, integrating scamlessty with HTML. PHP can be embedded dircetly
into HTML code, and it works efficiently with databases like MySQL. lis case of usc,
flexibility, and extensive community support make it a popular choice for web
developers.

ToRun the simple program of PHP we necd is:

Web Server like Apache, Nginx, or 1IS to process PHP scripts. Apache is
commonly used with PHP in the LAMP (Linux, Apache, MySQL, PHP) stack.PHP
Interpreter: The PHP interpreter, which is typically installed as a module or a standalone
executable that the web server can call to execute PHP scripts.

Database (Optional): A database server like MySQL, MariaDB, PostgreSQL, ete.,
if your PHP application requires data storage and retrieval. Operating System: PHP can

fun On various operating systems, including Linux, Windows, and macOS.

Web Browser: A web browser to aceess and test the PHP application, though not a strict
requirement for running PHP seripts.
What is PHP?

PHP (Hypertext Preprocessor) is a widely-used open-source server-side seripting
language designed for web development. It enables the creation of dynamic and
interactive web papes by embedding code within HTML. PHP is executed on the server,
generating HTML content for the client’s browser, It supports numerous databases, with
MySQL being the most common, and is a core compenent of theLAMP stack (Linux,
Apache, MySOL, PHP). lis case of use, flexibility, and extensive communily support
make it a popular choice for web developers.

What is PHT File?
A PHP file is a text file with a .php extension that contains PHP code, along with

HTML, CSS, and JavaSeript. When requested by a client, the web server processes the

PHP code, executes scripts, and sends the resulting HTML output 1o the client's browser.

MCA-II (Semester-1V) 6
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This enables the ereaty T ; ;
creation o dynamic, interactive weh pages that can imteract with

databases and handle user inpu,
Why FHP?

PHY runs on various platlorms {Windows, Linux, Unix, Mac OS X, ctc.)
PHP is compatible with almost all servers used today (Apache, 118, cte.)
» PHP suppons a wide range of databases

PHP is free. Download it from the official PHP resource: www . php.net
= PHP is casy to leam and runs efliciently on the server side

Hasic Syntax Of PHP

FHP Tags: PHP code is embedded within HTML using the <7php

<'php

7> lags,

f{ PHT code goes here
>
Echo Statement:Used to output text or variables to the web browser. It is commonly

l.IEE.‘d to dis-piﬂ-llr d_:lm;lnﬁ‘: mﬁi:“l‘, S-U':'h as mML ﬁltmt‘nm' text messages, or the vialues nf
vanables.

<7php
echo"Hello, World!";
1=
Variables:Declared using the § sign followed by the variable name.
<?php
Sgreeting = "Hello, World!™;
echoSgreeting;
=
variables are used to store and mamipulate data. Here are some key points about vardables
tn PHP:
|. Declaration: Variables are declared using the dollar sign (3) followed by the
variahle name. Variable names are case-sensitive and must start with a letter or
underscore.
php
Copy code

MCA-1I (Semester-1V) 7
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Sname = “John®;

B

Data Types: PHI' variables are loosely typeid, meaning they do nol fequine
explicil declaration of data types. Variahles con holid various types ol dhat, such
as strings, integers, Moats, booleans, arrays, objects, and more.
php
Copyv code
Soge = 30; // imeper
Sheight = 3.9 // float
SisStudent = true; I/ boolean
Scolors = array("red”, "green”, "blue™); // array
3. Variable Scope: PHP variables have different scopes, which determine where
they can be accessed. The main variable scopes are:
o Global: Variables declared outside of any function have global scope and
can be accessed from anywhere in the script.
o Local: Variables declared within a function have local scope and can only
be accessed within that function.
o Static: Variables declared with the stmic keyword retain their value
between function calls.
php
Copy code
SglobalVar = "1 am global"; // global variable
functionmyFunection() (
SlocalVar = "I am local”; // local variable
staticSstaticVar = 0; // static variable
SstaticVar++;
echoSlocal Var,

echoSstaticVar;

]

4. Variable Naming Conventions: Variable names should be descriptive and

follow certain conventions for readability, Common conventions ‘nclude using

camelCase or snake _case for vanable numes.

MCA-IT (Semester-IV) 8
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3, Requirement and Analysis;
3.1 Problem Definition
In today’s financial landscape, eredit co-operatives play a vital role in providing bankmg
services to communities and smaller proups, However, the process of Enow Your
Custemer (KYC) compliance and nccount apening can be cumbersome, lime-consuming,
and prone 0 errors. Therefore, there is a need for a streamlined solution that addresses
these challenges while ensuring regulstory complionce ond enhancing  customer
experience. In small towns this software like Credit Co-Operatives ore very important
because these sofiware are affordable,
For small towns Co-Operotive Socitics are very imporiont but the budget they
have is not that enough that's why a small scale of project is needed.
1. Syntax Errors:
o Missing Semicolons: One of the most common PHP errors 15 missing
semicolons at the end of stalements.
o Mismatehed Braces: lncorrectly matching braces |) can lead 1o syntax
CITOrS.
7. Undefined Variables:
o Using variables that have not been defined can lead to unexpected
behaviors or ermors,
3. File Inclusion Errors:
o Incorrect paths in include O require Stalements can cause fatal errors.
4. Form Handling lssues:
& Incorrectly handling form data, such as not validating or sanitizing input,

ean lead to secunity vulnerabilities like SQL injection or XSS,

Database Issues

. Connection Problems:
» Incomect database credentials or configuration settings can prevent the

PHP application from connecting to the database.

2. SQL Injection:
a Mot properly samitizing user input can lead to SQL injection attacks,

compromising the database’s securily.
MCA-II (Semester-IV) 18
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3, Data Integrity lssnes:
o Inconsistenmt or corrupt data due 1o Lack o
or proper validation,

4. Performance Tssues:

comslraimia (e.p, loregn keyu)

o Slow queries due 1w lack of indexing, inelficient SOL statements, or large

dota volumes,

3.2 Planning and Scheduling

Colleetfaront

_ {27Dec-200an)
Healiremants

(21lan-22Feb)

{2 2Feb-25Mar)
{26Mar-19May)

{20May-27May)

(28May-100une)
3.3 Software and Hardware Requjmr:nt

Ensuring that both software and hardware meet the needs of your PHP website is
crucial for its performance, scalability, and security. Regular updates, proper
configuration, and adherence to best practices will help in maintaining an efficient and

robust web application. The entire software requirement analysis has given the following

specification.
MCA-I (Semester-IV) 19
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SR | NAME OF THE NAME OF THE PROJECT )
NO. STUDENT TITLE GUIDE NAME
] Hiospatal site Dr..¥.Keche
Chinmaybhake
2 Iqrasabri Design agency website Dr.M.T.Wanjari
3 Divyspawar Desigm agency website O M. T. Wanjari
4 Swati jumpade Diesign agency website Dr.M.T.Wanjari
b Yidhisoneji Metadata software institute website MS. Asfiva Sheikh
B Punamgotmare Dawabag application M5, Asfiya Sheikh
7 Ankitawaghare Dawabag application MS. Asfiya Sheikh !
8 Yewatikinkar Dawabag application M5. Asfiya Sheikh i
9 | Madhavkarkare Intrusion delection system Dr.5.R.Gedam '
10 | Simrankaurbeds Infivent | Dr.M.T.Wanjari :
11 J— w;-ig:x level up software organisation | Dr.J.K Keche II
1z —— ;ﬁh;irntr.:x level up software organisation | br J.K.Keche i
13 “Engli ~ ~
Pradhumncharde zlnglvf;i:nn}:t;ﬁ?:ﬂmm“ e e
14| Tejasthakare Online learning portal Dr.AA Halder
15| Yashashreelangde Perpetual invention application Mr. A. A Bodkhe
16 | Aachalchurhe Perpetual invention application Mr, A, & Bodkhe
17| Pranaygatfane E-classroom webtech Dr.S.R.Gedam
'8 [ Sonalulabhaje E-classroom webtech Dr5.R.Gedam
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19 | Rajsidanakingri Kye and account opening credit co- Dr.M.T. Wanjari

= operative

0| Payalpaunikar Dashboard Webtech Dr.V.C.Pande

2t Rutujakalbande Evens-E waste management websile | Dr.A.A Halder

12 Bhogyashrimahulkar | Evens-E waste management website Dr.AA Halder ]

23 | Ashwini surkar Toll Plaza Mangement Software Ms.P.M.Dadhe

24 o Mr. A, A. Bodkhe
Mitalibonde Eve Disease Prediction Website

23 Dandeli Adventure Camp Web Dr.P.M.Dadhe
Ketanmendhule Application | '

26 | Ritikawankar Toll Plaza Mangement Software Dr.P.M.Dadhe

27 Dandeli Adventure Camp Web M5 Asfiya Sheikh i
Sagaryedaskar Application

28 | Sufiyan kureshi Customer Relationship Management | Dr.V.C.Pande '

29 | TanmayAmbulkar Food Truck Website Dr.V.C.Pande i

|
30 | Vedankitamohod Eye Disease Prediction Website Mr, A. A, Bodkhe |
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Coordinator, WQAC
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Dr. 0. 5. Deshmukh
Principal
Science College,
Congress Magar, Nagpur
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