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CHAPTER I: INTRODUCTION 

Introduction 

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships 73



Introduction 
Dandruff is a scalp disorder whose characteristic feature is excessive shedding of skin cells 

from the scalp. It is a common problem faced by people of all age groups. It is one or uie 
major cosmetic problems as it ultimately leads to hair fall. Malassezia furfur, a lipophilic 

basidiomycetous fungus is a causative organism for dandruff. As dandruff is globally prev 
alent, it needs an efrective therapeutic remedy. Presently people are depending on commer 
cial shampoos as a treatment for dandruff. However, plant products contain various com 

pounds like alkaloids, flavonoids, tannins, terpenoids etc. which have efficient antifungal ac 
tivity. The effect of commercial antidandruff shampoos and natural plant products to evalu 

ate their anti-fungal efficacy leads to the conclusion that the activity of some of the natural 
extracts was cquivalent to that of the commercially available branded shampoos. As crude 
herbal drugs have been included in traditional medicine and household remedies for a long 
time, regular usage of these tested plant extracts can reduce the incidence of dandruff. (K. 
S. Raju, 2019). 

Dandruff is a skin condition that mainly affects the scalp. Flaking and sometimes mild itchi 
ness are the main symptoms of dandruff. It is a common scalp disorder and also a major 
cosmetic problem as it leads to hair fall problems (Ravichandran, G. and Shivaram Kolha 
pur, S.A., 2004). It can result in social or self-esteem problems. It is a common problem 

faced by people of all age groups. 

The underlying mechanism of dandruff involves the overgrowth of skin cells. As the epi 

dermal layer continuously replaces itself, the cells are pushed outwards, where they gradual 
ly die and flake off. For most individuals, these flakes of skin are t0o small to be visible. 

However, certain conditions cause cell turnover to be unusually rapid, especially in the 

scalp. It is hypothesized that for people with dandruff, skin cells may mature and be shed in 
2-7 days, as opposed to around a month in people without dandruff. The result is that dead 

skin cells are shed in large, oily clumps, which appear as white or greyish flakes on the 
scalp, skin and clothes (De Angelis Y. M, et al., 200S). 

It is a known fact that there is no complete cure for this disease. As this disease is known to 

0Ccur all over the world needs effective therapeutic remedy. There are natural effective 

remedies to control dandruff in Ayurveda (Sonica Krishnan, 2011), but nowadays people 

are depending on commercial shampoos containing antifungal compounds like miconazole, 
ketoconazole, selenium sulphide etc. Plant products contain various compounds like alka 
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loids, flavonoids, tannins, terpenoids etc. which have efficient antifungal activity 
(Agrawal DP, 2001, Saneesh Kumar, 2013). 

What causes dandruff? 

There are plenty of reasons for the cause of dandruff. It is hard to conclude what exactly 
causes an itchy and flaky scalp. Some of the well-known causes of dandruff are: 

"Dry skin 

" Oily skin 

" High sensitivity to air care products 
. Skin conditions like Psoriasis and Eczema 

" Malassezia, a yeast-like fungus that feeds on oil 

" Sebaceous glands Secretion 

" Fungal colonization on the skin surface 

" Overexposure to sunlight 

" Exposure to dust or dirt 

" Eat Routine 

" Pressure formed on scalps due to wearing hats 

Fig: l: Dandrnff on the scaln., 

2 
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Types ofdandruff 
There are several ty pes of dandruff, each with a unique cause. Some types can be treated 
easily with changes to your hair care routine or with dandruff home remedies. Other types 
of dandruff may require prescription medications. There are some types of dandruff and the 
underlying causes of each: 

1. Dry skin dandruff 
This is a common type of dandruff. It tends to happen more often in the winter months as cold 
weather and indoor heating can dry out your skin, including the skin on your scalp. Washing 
your hair frequently in hot water can also lead to dry skin dandruff. A scalp that's too dry 
can become iritated and shed skin cells. Dry skin dandruff flakes are small and white. 
Your scalp may feel itchy, but not excessively so. 

If the itchiness becomes severe, you may have a more serious skin condition that requires a 

medical professional's care. To help prevent dry skin dandruff, use a moisturizing sham 

poo. Coconut oil massages, may also help relieve itchiness and prevent the skin on your 
scalp from drying out. 

DRY DANDRUFF 

Fig :2 Dry dandruf 

The weather could also be causing your condition. Environments with low humidity and ar 
eas located in cold climates can dry out the skin on your scalp. In addition, as you get older, 

the skin starts to dry out. However, the condition can occur for more serious reason too. On 

the other hand, dry skin happens when skin losses too much water. 

3 
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Dandruff flakes are bigger, and they look oily, In babies with cradles cap, their scalp looks scaly or crusty. Both dryness and dandruff can make your scalp itch. 

2. Oily skin dandruff 
Just below the surface of your skin are glands that produce sebum, an oily substance that helps moisturize and protect your skin. When these sebaceous glands produce too much sebum, it can make hair oily. Also, the excess oil can clump together, irritating the scalp and causing dandruff. 

Oily skin dandruff flakes tend to be larger than dry skin dandruff. The flakes may look more yellow than white, and may appear oilier, too. 

Seborrheic dermatitis is a more severe form of oily skin dandruff. 

OILY DANDRUFF 

Fig:3 Oily dandruff 

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

The whole point of this secretion is to coat your scalp and hair in a protective layer. The 
sebum is supposed to flow down in hairs strands and prevent them drying out. But if the 

scalp starts producing excessive amounts of sebum, it can create a thicker layer on hair. 
which ultimately leads to dull and lifeless oily hair. 

4 
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+Eungus-clated dandruf 
A type ot common tungus called Malassezia is found on the skin of every human being. In 

some people, it can trigger an inflammatory response that produces dandruff or other condi-
tions, such as eczema. This fungus survives on eNCessive scalp oil and produces oleic aclo 
as a byproduct. This in turn causes a build-up of skin cells, which fall down as white flakes. 

Eig:4 Fungms related dandruf 

The fungus lives on the scalp of most healthy adults without causing any problems. One 

theory shows that the immune system of someone with dandruff may overreact to that 

fungus. Dandruff may get worse when someone gets stressed or sick. 

This fungus feed on oils secreted by our hair follicles and usually doesn't cause any 

problems unless it grows out of control leading to an increase in cell turnover rate resulting 

in visible dandruff flakes. 

Unfortunately for some people, the skin reacts to this oleic acid with inflammation and aç 
celerated cell turnover. The scalp gets irritated and starts shedding skin cells faster than 
usual that results in dandruff. 

Skin also influences dandruff development. People with dry skin tends to experience more 
frequent bouts of dandruff, especially during colder months when air humidity level drop. 

This lack of moisture can lead to flaky skin on your scalp and subsequently cause dandruft. 
Well, the personal hygiene habits are might also be contributing factors. 
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4-Psoriasis-related dandruff 
Psoriasis often presents with more severe synmptom, such as plaques, bleeding, and itchy or hurning skin. It develops when a person's immune system malfunctions and tells skin cells to grow too quickly. 

Fig :5 Psoriasis related dandruff 
New skin cells form in days rather than weeks. The body does not shed these excess skin cell. The skin cells pile up on the surface of the skin, causing patches of psoriasis to appear. 

5-Eczema dandruff 
The shedding of white flakes is the most noticeable symptoms of scalp eczema. This is an in 
flammatory skin condition that causes rashes, scaly skin, itching, and sores. It is often 
categorized as one of the many types of dandruff due to the flanking, but is more commonly 
found. It can be stubborn condition that may persist for years. Symptoms of scalp eczema 
can be effectively managed, but this condition cannot be cured completely. 

Fig :6 Eczema dandruff 
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There are numerous triggers that worsen scalp eczema symptoms. Those triggers include 

extreme weather (particularly cold, dry weather) and stress. 

Some other potential triggers for scalp eczema: 

Homonal changes 

Illness 

Stress 

Harsh chemicals from detergents and soaps 

Heavy alcohol use or alcohol-based lotions 

Medications such as psoralen (for psoriasis), interferon, and lithium. 

Heavy sweating 

Exposure to an allergen 

Nervous system disorders, including Parkinson's disease, traumatic brain injury, stroke, 
and epilepsy 

Allergies or a family history of allergies, like hay fever, asthma, and atopic dermatitis 
Obesity 

Factors afecting Dandruff: 
1- Having dry skin 

Dry skin is one of the most common causes of dandruff. If dry skin is causing dandruff, it's 

easier to tell as other places of the body are mostly likely dry as well. During cold months, 

skin becomes drier-which why people tend to notice more dandruff at this time. When dry 

skin causes dandruff, the flakes are usually smaller and less oily than the flakes caused con 
tact dermatitis. 

2- Bad hair hygiene 

While it sounds unhygienic, not shampooing enough could be the cause of the dandruf. 
When someone don't shampoo enough, oil accumulates and builds up on the skin and 

7 

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships 80



cause dandruff. It could be that not using enough shampoo, or that the shampoo using isn't ctrong enough to break down the oil barrier that is contributing to the dandruff. 

3- Allergy: 
Erom grass to peanuts, people are allergic to a wide variety of substances. Certain hair products can cause sort of scalp irritation such as itchiness or soreness after using that 
product. It could be because of a sensitivity or kind of allergies. 

4 Medical condition: 
Seborrheic dermatitis is a chronic medical condition that only affects the scalp but also other areas of the body where oil glands are present. This condition is characterized by dan 
druff as well as redness of the scalp. It looks similar to other common skin diseases like 
psoriasis, eczema or even an allergic reaction. 

5- Yeast Overgrowth: 

Malassezia is a fungus that lives on the scalp and skin of all people. For some, a sensitivity develops which can result in dandruff. Like seborrheic dermatitis, other skin conditions ag 
gravated by Malassezia include psoriasis and other type of dermatitis. 

6- Sex 
Androgen hormones, such as testosterone, stimulate activity in the sebaceous glands. More 
oil means an increased chance of an inflammatory reaction and dandruff. Men are more 
frequently affected by dandruff than women. A man scalp contains 50% more sebum than a 
women's scalp. The difference is primarily based on -

Sebum amount: As soon as the puberty hits, sebaceous glands start actively secreting 
sebum. The sebum secretion rate stays high from around 15 to 35 years old. As the age 

beyond 35 years old, sebum production slows down. In women, sebum production gets 

increasingly slower after the menopause. Throughout this period of sebum secreting ac 
tivity, production rates in men remain higher than in women. This contributes to the 

disproportionate amount of scalp flaking disorders and skin irritation between men and 
women (Kim, S. et al., 2021). 
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b. Sebum composition: Men naturally have a higher percentage of heavy material like triglycerides and cholesterol esters in their sebum. Contrarily, women's sebum has a higher percentage of volatile and lighter components like fatty acids. Such sebum com position differences between men and women affect scalp conditions (Gender difter ences in scalp health, 2022). 

C. Protein loss: On of the primary differences is that the loss of protein in men is higher. A study found in 2017 found that men experience more protein loss from their scalp 
than wornen. As a result, they have a higher chance of developing dandruff, which 
alongside increased sebum production can lead to hair loss. Since men experience more 
protein loss and sebum secretion, they may need to pay more attention to their scalp care 
to prevent hair loss and dandruff (Gender differences in scalp health, 2022). 

d. Skin barrierfunction: The stratum corneum (SC) is the skin's outermost layer, which 
protect the skin and help to retain its moisture. In men's scalp, the SC's level of 

ceramide is lower. This can cause a weakening and reduced function of the skin barrier. 

Therefore, surfactants can more casily penetrate the epidermal layer and damage the 
skin protein (Xu, Z. et al. 2016). Weaker skin barrier function can lead to various skin 

problems, like dandruff, men's dry scalp and skin. sensitivity, and itchiness. It means 

men are at higher risk of developing itchy, flaky, and or oily scalps. Comparatively, 
women's scalp barriers are stronger, so they are likely to have these issue. (Kim, S. et 
al., 2021). 

" Plants use in the preparation of Herbal shampog: -

1) Amla (PhvllanthUS emblica: 

Scientific classification: 

Kingdom:Plantae 
Division: Angiospermae 
Class : Dicotyledonae 
Order : Malpighiales 
Family:: Phyllanthaceae 

Genus Phyllanthus 
Species : Phyllanthus embllica L. 
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Amla is generally known as an Indian Gooseberry. The bcrries of the trees are potently used for the medicinal formulation also, Amla tree contain small berries that are round and yellowish-grcen in color. It is packed with the vitamin C and anti-oXidants which can help 
reduce premature agcing of the skin and the hair. It has high concentration of vitamin C 

which is even higher than oranges. 

Traditional medicines have long used amla powder for dandruff. It utilizes the properties of 
amla to go after the root cause of dandruff, which is usually excessive oil on the scalp. It also 

hydrates the skin and prevents it from drying out. It has anti-inflammatory properties that 
can calm down skin iritation. This comes handy for itchy scalp or skin. Amla attacks the 
oil build-up and the dandruff causing germs. It tries to regulate the oil level on scalp and 
stop the growth of fungus. The increased blood circulation also brings nutrients to the head. 

This is why amla used as a method on how to get rid of dandruff (Internet source 

www.headandshoulders.co.in). 

2) Neem (Azadirachta indical: 
Scientific classification: 

Kingdom: Plantae 

Division : Magnoliophyta 

Class 

Order 

Family 

Genus 

Species 

:Magnoliopsida 

: Sapindales 

Meliaceae 

:Azadirachta 

Fie:7Amla 

:A. indica 

10 
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Neem is a natural herb from the neem tree, other names for which include Azadirachta 
indica and Indian lilac. There are some potential health benefits of neem, but it is also 
possible for someone to have a neem allergy or sensitivity. Neem is a popular ingredient in 

several anti-dandruff shampoo. Neem is an anti-inflammatory and anti-microbial, which 

may reduce the symptoms associated with dandruff (www.medicalnewstoday.com). Neem 

is a very good moisturizer. It contains vitamin E and fatty acids, which makes the skin 
smooth a soft. It gives a scalp that is free from dryness 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 at the same time. Neem helps to improve hair texture and keeps hair loss and 

breakages away. Neem has a special power that helps to prevents premature greying of 

hairs. Neem has antibacterial and antifungal properties that reduces the side effects of dan 
druff, dry scalp and scalp infection. roots become stronger and healthier as a result of 

improved blood circulation in scalp (Internet source -www.healthshots.com). 

3) Shikakai (Acacia concinna) : 
Scientific classification: 

Kingdom :Plantae 

Class 
Order 

Family 
Genus 
Species 

: Magnoliopsida 
: Fabales 

Eig :8 Neem 

: Febaceae 
: Acacia 
:A. concinna (Shikakai) 

11 
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Shikakai which means fruit of hair' is a part of of the traditional Indian Ayurvedic medi 

cine. It is an herb especially used for controlling h¡ir fall and dandruff. Shikakai can be used 
alone or in combination with reetha and amla as a shampoo to help manage hair fall and 

prevent dandruff due to its cleansing and antifungal properties. It provides shine to the hair 

as well as prevents its greying. According to Ayurveda, applying Shikakai powder along 
with rose water or honey to wound help in faster healing due to its Ropan [healing] property 

and Sita[cold] nature. Shikakai may naturally soften and smoothen hair by releasing essen 
tial oils and vitamins that are important for hair growth. It may encourage hair development 

and may help to maintain hair silky and lustrous. When used for hair, shikakai may help 
with the restoration of hair's glossy texture, thickness and length. It is said to boost hair 

growth and strengthens the hair strands. It contains vitamins A, C, E and K, which helps to 
give thicker hair and increase the blood circulation to the scalp. By boosting sebum produc 
tion, it can prevent the scalp from drying out. Shikakai is useful as an anti-dandruff agent 

because of its unique ability to cleanse without iitating the scalp. It is especially useful for 
controlling chronic dandruff dur excessive oil on the scalp. Applying Shikakai helps to re 
move excess oil from the scalp and controls dandruff when used regularly (Hanif MA, et al. 

2010). 

4)Bhringrai (Eclinta alba): 

Scientific classification: 

Kingdom Plantae 
Division :Tracheophyta 
Class 
Order 

Family 
Genus 
Species 

: Magnoliopsida 
: Asterales 

Fig: 9 Shikakai 

: Asteraceae 
: Eclipta 
: Ecllipta alba (L.) Hassk. 

12 
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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 to protect the body against certain infections. 
Bhringraj is effective in promoting hair growth as well as reducing the greying of hair. 

This is due to the presence of various nutrients in Bhringraj that provide nourishment to the 
hair scalp. According to Ayurveda, Bhringaraj rejuvenates the skin and thereby helps to re 
duce the signs of aging such as fine line, wrinkles and patchy sin due to its anti-aging 
property. Bhringaraj along with a carrier oil (coconut oil) can be used to manage skin infec 
tion and allergies due to its antimicrobial property. (Banerjee A, Shrivastava N, Kothari A, 
et al. 200S). 

In Ayurveda, an Indian tradition that aimns to balance and heal the body through nutrition, 
bhringaraj is said to promote hair growth, strengthen hair, and prevent graying and 
dandruff. Various types of dandruff usually occur due to excessive dry scalp, humidity in the 
air and lack of hygiene and eventually leads to itching and flaking. Bhringaraj not only has a 

powerful anti-microbial, anti-bacterial propeties but also has a high specific gravity, which 
allows it to penetrate deep inside the scalp and itching (Internet source M.netmeds.com). 

5)Reetha (Sapindus mukorossiD: 
Scientific classification: 

Kingdom : Plantae 

Division 

Class 
Order 

Family 

Genus 

Species 

Fig: 10 Bhringrai 

Tracheophytes 

: Magnoliopsida 

: Sapindales 

: Sapindaceae 

: Sapindus 
: S. mukorossi 

13 
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Beetha or Soapnut is also called as Arishtak in Ayurveda and 'Soap nut tree' in India. It 1s 

vell known for its traditional medicinal uses and is commonly used as a hair cleanser. 

Reetha is cxtensively use to make natural hair care product as it makes hair shiny, healthy 
and lustrous. It can be used on daily basis to provide nourishment to the the hair scalp and 

Fig:11Reetha 

promote hair regrowth. Reetha powder can be mixed with warm water to form a paste which 

can be used to massage the scalp to help manage dandruff and also remove lice from the 
scalp due to its insecticidal property. The Reeha can be applied to hair to help to control 

greying of hair and also stimulate better hair growth. 

According to Ayurveda, dandruff isa condition marked by flakes of dry skin on the scalp. 
This may be due to an aggravated Vata and Pitta dosha. Reetha helps to control dandruf 
and promotes hair growth due to its Tridosha balancing property. The Tiksha (sharp) nature 
of Reetha also helps to keep the scalp dandruff-free. Reetha helps to reduce itching as well 
as inflammation because of its Tridosha balancing property. Fungal infection on the scalp is 
of the most common causes of the dandruff. Reetha for hair has antifungal properties that 
can help combat dandruff-causing fungi, keeping the scalp healthy and dandruff free. 

Reetha tree contains natural saponin, which have excellent cleansing properties, making it a 
popular ingredient in natural soaps and shampoo (Shah AH, Dutta K, Deka DC, 2014). 

14 
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Benefits of Herbal Shampo0 -
The herbal shampo0 has several benefits that go well beyond just cleaning the hair. An al encompassing approach to hair care is offered by herbal shampo0s, which harness the pow er of organic components and botanical extracts. Some of the benefits are discuss below 

Herbal shampoos are free from harsh chemicals, sulfates, and synthetic fragrances, that make them gentle on the scalp and hair. 

Herbal shampoo is known for their nourishing properties, helping to moisturize and hy drate the hair while maintaining its natural pH balance. 
Most herbal shampoo are enriched with vitamins, antioxidants, and essential oil, pro 
moting healthier hair growth and minimizing damage. 
Herbal shampoo often caters to specific hair concerms, such as dandruff control, hair fall 
reduction, and overall scalp health, offering tailored solutions for individuals with di 
verse needs. 

They usually have soothing and calming scents, derived from natural sources, and also 
contribute to a more pleasant and relaxing shower experience. 

Herbal shampoo is often committed to natural ingredients and sustainable practices. 

Prolonged exposure to harsh UV rays and the sun can damage hair cuticles and scalp. 
Natural ingredients used in herbal shampoo are filled with essentials antiseptic proper 
ties that act as a shield to protect hair and scalp from the harsh UV rays of the sun thus 

preventing scalp from damage and hair breakage. 

The cleaning action of synthetic shampoo removes oil contents from the hair leaving 
the hair dry and frizzy. Whereas, herbal shampoo aims at providing essential nutrients 
to the hairs and at the same time have a mild cleansing effect to remove the excess oil 
Content from the hair. 

15 
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Chapter 2: Aims and Obiectives 

Aim-Theaim ofthepresentstudywas to formulate and evaluate antimicrobial potential of anti 
dandruff shampoo. 

Obiectives-The objective of the study were: 

> To collect the samples. 

> To analyse the phytochemical test of herbal ingredients (aqueous and ethanolic) extract. 

> To formulate the herbal shampoo. 

> To evaluate the herbal shampoo. 

> To study the antifungal activity of the herbal shampoo. 

16 
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Chapter 2: Aims and Obiectives 

Aim-Theaim ofthepresentstudywasto formulate and evaluate antimicrobial potential of anti dandruff shampoo. 

Obiectives-The objective of the study were: 
> To collect the samples. 

> To analyse the phytochemical test of herbal ingredients (aqueous and ethanolic) extract. 
To formulate the herbal shampo0. 

> To evaluate the herbal shampoo. 

> To study the antifungal activity of the herbal shampoo. 
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Qtapter 3; Review or Literature 

Dandruff is chronic condition characterized by scaling, itching and redn~s of the scalp. It 

occurs when scalp sheds epidermal cells in large clumps. The skin of the scalp renew, itself 

abOut once a month. Usually, scalp sheds dead cells are shed as invisible flakes sometimes 

cell turnover becomes unusually rapid and dead cells are shed as visible flakes called 

dandruff. (Loden & Wessman, 2000) 

According to the symptoms dandruff is classified into two types- Dry (common) and Oily. 

Dry dandruff also known as Pityriasis simplex is characterized by excessive fonnation of 

minute scales of white greyish or ashen color, accumulating on the scalp area. These scales 

are at first localized in the middle of scalp area and then spread towards parietal, frontal and 

occipital areas. Other type of dandruff is called oily dandruff or Pityriasis steatoides. It 

arises on scalp skin with varied intensity of sebum production. Inflammation of varied in­

tensity develops on the scalp skin with the appearance of oily scales of dirty yellow color 

that can form lesion. The most common affected site by dandruff is scalp, but it can occur 

between eyebrows, along the side of nose, behind the ears, over the breastbone. (Nowicki, 

2006) 

In developing countries, it has been seen that increase in research using the medicinal 

plants in the treatment of microbial infections. It has stated that the plants extract which has 

antidandruff properties can be used efficiently as a substitute to chemical drugs due to in­

sufficient number of drugs, high toxicity and prolonged treatment (Duraipandiyan et al., 

2011 ). 

Shampoo is typically composed of 10-12 ingredients although products with as few as four 

ingredients are available. The products are grouped into (I) Cleansing agents, (2) additive 

that contribute to the stability and comfort of the product, (3) conditioning agents, intended 

to impart softness and gloss, to reduce flyaway and to enhance disentangling facility, and 

(4) special care ingredients, designated to treat specific problems, such as dandruff and 

greasy hair. (Maria Fernanda Reis Gavazzoni Dias Hair Cosmetics: January, 2015). 

Dandruff is a scalp whose characteristics feature is excessive shedding of skin cells from the 

scalp. It is a common problem faced by people of all age groups. It is one of the major 

cosmetic problems as it ultimately leads to hair fall. A lipophilic basidiomycetous fungus is 

a causative organism for dandruff. As dandruff is globally prevalent, it needs an effective 
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th rapeutic remedy. Presently people d • 
e are ependmg on commercial shampoos as a treat-

ment for dandruff. However, plant products contain various compounds like alkaloids, fla-

vonoids, tannin, a
nd 

terpenoids etc. which have efficient antifungal activity. The effect of 
mmercial antidandruff shampoo and t al I • · 1 co na ur pant products to evaluate their anu-funga 

fficacy led to the conclusion that th · · · 
e e act1v1ty of some natural extracts was equivalent to 
that of commercially available branded products. As crude herbal drugs have been included 

in traditional medicine and household remedies for a long time, regular usage of these test­

ed plant extracts can reduce the incidence of dandruff. (Kutcharlapati Sunita Raju: Interna­

tional Journal of Advance Research, Ideas and Innovations in Technology, 2019). 

The review of this study is to formulate and evaluate herbal shampoo for cosmetic purpose 

from herbal ingredients. Neem powder, Amla powder, Shikakai powder, Ritha powder etc. 

was prepared by homemade method, then prepared the decoction of the ingredients and 

mixing with each other and evaluated it organoleptic and physiochemical characteristics. 

Herbal shampoo is used to cleansing of the hair and also conditioning, smoothing of the hair 

surface, good health of hair, hair free of dandruff, dirt grease, and lice above all, its safety 

benefits are expected. The advantage of the herbal cosmetics is their non-toxic nature, re­

duce the allergic reaction and time-tested usefulness of many ingredients. Thus, in present 

work, found good properties for the herbal shampoo and further optimization study benefits 

of herbal shampoo on human use as cosmetic product. (PD. Gaikwad, KV. Mulay, MD. 

Borade, Formulation and evaluation of Herbal Shampoo, 2020). 

The plant samples were collected from nearby areas. Aqueous and ethanolic extracts of 

leaves and flower of the plants were prepared. The presence of flavonoids, steroids, sapo­

nins and tannins are associated with the antifungal activity of these extracts. The dandruff 

collected from the people with the visible flakes was inoculated on sterile Sabouraud dex­

trose agar (SDA) incubated at 32 C to 37 C for 3 to 5 days. Identified fungal species was 

isolated by the pure culture in Saboraud dextrose agar medium. The aqueous and ethanolic 

leaf and the flower extract showed higher antifungal activities were tested by the Agar well 

diffusion Method (S. Santhi et al., January, 2022). 

Shampoo is the cleansing preparation of the hair and scalp. Though there are different types 

of the skin cleanser, but the hair cleanser preparations can be grouped into only one category 

and are called as shampoo. They are basically water-based product containing mainly surfac­

tants. Its primary function is of cleaning the hair of accumulated sebum, scalp debris and 
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'dues of hair grooming preparations Tl I b 
resi · le 1er al sharnpoo although better in performance 
and safer than the synthesis ones will be popular 'ti 

w1 1 consumers. 
1 The selection of the active ingredients for h i h . b' I 

a r care s ampoo 1s often based on the a 1 -
ity of the ingredients to prevent da k' 

mage to s in as well as to improve quality of the 
skin by way of cleansing, nourishing and protecting the skin. 

1 It has not made the hand rough and chapped. 

1 It's not given any side effects of causes irritation to the eyes. 

• It produces a good amount of foam to satisfy the psychological requirements. 

The purpose of this review is to gather information related to the herbal shampoo. In day­

to-day life hair care is of prime importance. A good care of hair can be taken by use of di f­

ferent cosmetics products like hair oil, hair shampoo, hair gel, hair serum, hair cream etc. 

For cleansing and nourishing purpose shampoo are widely used by many people as it con­

tains cleansing agents. But with this many chemicals are chemicals are also involved which 

may damage health of hairs by continuous use. To encounter this herbal shampoo can be 

used which makes less damage to hairs by giving good results as it contains natural ingre­

dients. Many herbal crude drugs are used in shampoo formulation like shikakai, amla, 

reetha, bhringraj etc. These drugs are used in formulation by taking its aqueous extracts 

with other natural or synthetic excipients. These formulations of shampoo with one more 

herb can be characterized by different methods like pH, Foam formation (Shak test), Skin 

irritation test, Visual stability, Viscosity, DIRT dispersion, Estimation of conditioning per­

formance, Microbial control assement, Microbial limits test etc. The main object of this to 

present study is to prepare and evaluate herbal shampoo and determine physiochemical 

function that emphasizes on safety, efficacy and quality of the product (S V. Sirsat et al., 

April 2022). 
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Qiapter 4= Materials apd MethoJb: 
• M1leciab: 
• _s,mple: 

fungi I-Sample-A 

f)aotrnaterials: 

1-Amla powder 

2-Neempowder 

3-Shikakai powder 

4-Reethapowder 

5-Bhringraj powder 

6-Almond powder 

7-Flexseedpowder 

• Requirements: 
Media: 

Fungi 2- Sample-B 

Saubouraud's Dextrose Agar, Potato Dextrose Agar. 
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• Methods: 

1 _Materials sterilizatiog: 

All the glass wares used for the experiments were properly washed, dried and sterilize in 

th autoclave on 15 Ibs pressure at 121 °C " 60 · . . I 
e ior mm. The entire working surface were a so 

disinfected with ethanol to reduce contaminations. 

1,. ~ollectiou of samples~ 

Scrapping of dandruff was collected from the people with the help of moist swab and 

brought to the laboratory for the further analysis & processed within 2hrs. 

J& Isolatiou of the micro-orgagjsm; 

The collected sample was streaked on the Sabouraud's dextrose agar plates. The plates were 

incubated at 25°C for 5-7days at room temperature for fungal growth. 

The isolated fungi were then studied by staining them with the lactophenol cotton blue A 

drop of lactophenol cotton blue stain was plated on a clean dry slide. Using a needle the 

fungal culture was teased carefully. Cover slip was placed and observation were made un­
der microscope. 

! Igoculum preparatiog· 

The inoculum of fungi I and fungi 2 was prepared by inoculating in 5ml of Sabouraud's 

broth and incubated at 25°C. 

Collection of plants; 

Fresh leaves/fruit of Amla, Shikakai, Neem, Bhringaraj, Reetha and Hibiscus were collect­

ed. The leaves/fruit of different plants were washed to remove debris and dirt remains and 

allow to dry at room temperature. The dried sample were separately blended into fine pow­

der. 

21 

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships 98



fieparation °( the extrn~ 
Sgtn powder leaves were added in 50 ml . 

ethnnolic nnd nq1Ico I . . ·r·1 . k I ed in rotarv shaker ma •h' 1. us so u1I011, 1Is tas 011c p ac • · c me or 24hrs. 
A.fter 24hrs. the mixture is filter with what 
' 1 . mnn filter pnper i.e. the plnnt cxtrocr nml used for further ana ys,s. 

1 Phytochemical Analysis Test; 

Phytochemical have a great antioxidant potential land their beneficial effects on human 
health, and they give greater health benefits to the consumers. 

Phytochemical are chemicals of plants origin. Phytochemicals (from Greek phyto, meaning 
"plant") are chemicals produced by plants through primary or secondary metabolites. 
They generally have biological activity in the plant host & play a role in plant growth or de­
fense against competitors, pathogens or predators (Monika Thakur et.al., 2020). 

1- Test for Tauiu; 

Tannins, the second most abundant polyphenol, mainly function as defense compounds that 
protect plants against abiotic stresses, such as drought, heat, and high UV radiation (Vidyn 
Sussela, 2019). 

2ml of extracts was dissolved in 5ml 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. 

22 

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships 99



2• ,IJ:st (or Saponiui 

Saponin is a large family of Slructurally related compounds containing a steroid or trit­

aglycone(sapogenin) linked to one or more oligoseccharides moieties (V. R. Mohan et al., 
2016). 

2ml extract was dissolved with distilled water up to I 0ml & this is shaken for 15 mins is a 

graduated cylinder. The fonnation of 2cm thick foam indicated the presence of saponin. 

~-Iest for Fiayopoid; 

flavonoids are health promoting and disease preventing dietary supplements. Flavonoids 

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

2ml extract was treated with few drops of sodium hydroxide & the intense yellow color so­

lution becomes colorless on addition of dilute acid proved the presence of the flavonoids. 

+Iest for Glycosides: 

Glycosides are secondary metabolites that comprise of a sugar portion that is linked to non­

sugar moiety (typically a monosaccharide) (Onaolapo A. Yet al., 2019). 

2ml of extract was added to 2ml of sulphuric acid. Then reddish-brown color was formed 

indicated the presence of steroidal part of glycosides. 

5:-Test for Phenol: 

Phenol is a bio-active compound derived from plants and foods (Kevin Robards et al., 2003) 

Jml of extract was added in 2ml of distilled water then added few drops of 10% ferric Chlo­

ride, formation of blue green indicates the presence of phenols. 
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6:Ifst for Steroids; 

Plant s , . . tero;ds the brass;nosieroids (BRs), are compounds tl10t exerts , w;de range of b;o-
log1ca ' . 

1 
nctiviHes. They are essential for plant srowth, "Production ond response, to various . . and biotic stresses. nb1011c 

f 
xtract was added in IO ml of chloroform then added equal amount of sulphuric acid 

11111 o e 

h 
wal Is of test tube and shake. Formation of reddish blue color, green nuorcsccncc 

from t e 

. 5 the presence of steroids. indicate 

Bi Formulation of Herbal Sbampo2i 

Table no 1: Formulation of herbal shampoo 

1 Ingredients 
Quantity (in gms) 

, I .Amla powder 
IOgm 

2.Neem powder 
5gm 

3.Shikakai powder 
15gm 

, 4.Bhingraj powder 
5gm 

, S.Reetha powder 
15gm 

6.Almond powder 4gm 
7.Flax seed powder 4gm 
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• freparation method of herbal shampoo; 

• Weigh aU the ingredients according to the fonnula. 

• Decoction of Hibiscus, Neem, Am la, Ritha, Shikakai, and Bhringraj was prepared in 

one part of water. 

• Filter it, by using muslin clot. Collect filtrate. 

• Decoction of Shikakai, and Ritha was prepared in another part of water. 

• Filter it by using muslin cloth. Collect filtrate. 

• Boil the all filtrate in the same water on medium flame and then add the flex seed powder 

and also add almond powder as preservative in it. 

• Developed shampoo was stored in a suitable container and used for further evaluations 

(B. M. Mithal and R. N. Saha, 2003). 

fjg;J3 freparati0o 0[ herbal shampoo 
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, E,Yaluation °( Herbal Shampo~ 

valuate the prepared formulations qualit . 
Toe Y controls tests including visual assessment and iochemical controls such as pH were rfi 
phY

5 
pe 0rmed. Also to assure the quality of prod-

ts specific tests for shampoo formulations includ· th d . . 
uc , . mg e etermmat1on of dry 
Residue and moisture contents test were carried out (A R M . 

• amkar and C. Jolly 200 I). 

1 Physical appearance/ visual assessment. 

The fonnulation prepared were evaluated in terms ofthe· I ·ry c: . d · b'l'ty 
ire an , 10am pro ucmg a 1 1 

and fluidity. 

1 Determination of pH 

The pH of shampoo solution in distilled water was determined at room temperature by us­
ing pH paper or pH meter. 

• Dirt dispersion 

Two drops of shampoo were added in large test tube contain IO ml of distilled water. One 

drop of ink was added in the test tube, was stopped and shake for ten times. The amount of 

ink in the foam was estimated as none, light, moderate or heavy. 

• Skin sensitization test 

This test is performed on skin of human volunteers and checks whether it irritation on skin 
or not. 

• Stability test 

Stability and acceptability of organoleptic properties ( odor and color) of formulations during 

the storage periods of 2 months indicated that they are chemically and physically stable. 
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• fo• ming ability and Foamine stability 

, d , hnkc method Wf\5 used for determining looming ability. The 4ml shampoo was put 
Cylin er 

1 
of wotcr n.nd covered the cylinder with hnnds and shnkcn for Io times. At\cr I ml­

in 50 ,n 

rvc the foam formed by shampoo_ nutc ob~c 

• Nature or hair after washe, 

Noturc o f hnir oner wash con be done by collecting the responses of volunteers. 
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, Aotifungal Actiyity,L 

,,. ,-1al lll·ti,~ty of the herbal shrun•""' wns . · •ct . j\ltll lU~ t'"V cam~ out by agnrwell diffusion technique. 

,.,, 1-0 ti•st the antifungal activity of the herbal sliampoo , d' 
1 

d . d' -
11 

d t ·r to , . . · '"" vas 1sso ve 111 1s11 e wa e .-oncentrat10n ot 1 00mg/ml. 

~pared the potato dextrose agar plates. 

Fungi 1 and fungi 2 were grown on the slants of the sabouraud's de,--:trose agar and in­
cubated at 3 7"C for 24hours. 

Colonies of fungi I and fungi 2 from this slant were inoculated in sabouraud's dextrose 
broth in different test tubes and incubated for 24 hours. 

Then. 3 wells with the dianieter of 6 to 8 mm are punched aseptically with a sterile cork 
borer or a tip, and a volume (I00µ_L) of the herbal shampoo at desired concentration in 
introduced into the well. Then, potato de:\trose agar plates are incubated for 24hours at 
37"C. The antimicrobial agents diffuse in the agar mediun1 and inhibits the growth of 
the fungi tested. 

After incubation period the diameter of inhibition zone were measured and recorded in 
millimeters by using transparent scale and then evaluated (Finn. K. 
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,Ournter 5; Result 

Isolation and identification of fungi 1 and fungi 2 from collected samples: 

Fig; 14 sample J and ample 2 

Preparation of inoculum of fungi 1 and fungi 2: 

-

ti or ;noculum of both the ample Fig; t5 Pcepara 0P 
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• .fhytochemical analysis or plant extrilf.l: 

Th• present study was to fonnulate the herbal shampoo by using natu,ai ingredients and 

tesHng the phytochemical Present in the natural ex-tracts and studied antimiccobial property 
. st infectious pathogen . again 

Th• phytochemical analysis showed that the natural plant extracts contain some secondary 

metabolites. The tables below show the presence and absence of photochemical 
St

ituents in natural extract. In this analysis we obtain the presence of saponin, navonoid , 
con 

steroids, glycoside etc. Secondary metabolites are present in plants which is responsible for 
their therapeutic activity. 

1-Amla 

Table no: 2- Phytochemical analysis of Amla 

Test Aqueous Ethanolic 
Flavonoid + + 

Saponin + + 
Phenol + + 
Tanin + + 

Glycoside + -
Steroid + + 

Ami a-Aqueous 

Fig: 16 _ Aqueous extract of amla Fig: 17- Ethanollc extract ofamla 
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TAble no: 3- Phyt h I · oc em eel en11 lysb of Neem 

Test Aqueou;--~ - -
[tba nolk 

Saponin - -+ -
Glycoside - -~ . -

Phenol -+ + 
Flavonoid . + 

Tanin 
+ + 

Steroid 
+ + 

Nttm - 1queous .. ' . . , . .. . ' . ' 
eE1li 1e l1 ·~ I 

·- - - ._,» - ----- ---~- ·-
' 

Fig: 18 Aqueous extract of neem Fig: 19 Etbaoolic extnct of oeem 

3-Shikakai 
Table no: 4- Pbytocbemical analysis of Sbikakai 

Test Aqueous Ethanolic 
Flavonoid + + 

Saponin + + 

Phenol + + 

Tanin + + 

Glycoside + -

Steroid + + 
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0 ~queous extract of shikakai fig: l , ... 

1:Bbripgrai 

Fig: 21 [ than olk utrac:t or 1hlkAk.al 

Table no: 5- Pbytocbemical analysis ofBbringraj 

Test Aqueous Ethanolic 

Saponin + -
Glycoside - -

Phenol - + 

Flavonoid + + 

Tanin + + 

Steroid + + 

• ···-· - - - • - · - 419> - ._, -

j ;-,-, - . - -
F' 

•g: 22-Aqueous extract of bb riograj 
Fl&: lJ - [ tb1110olk ncnu: t of bhrlo&n•J 
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r 
' 

s.:B,etha 

Table no: 6 Pbytochemical analysis ofReetba 

Test Aqueous Ethanolic 

Saponin + + 
Glycoside 

- -
Phenol 

- -
Flavonoid 

- -
Tanin 

- -
Steroid + + 

·- -
•• · •• -CJ 

Altha A ~aou• • · ,,.4 Jllltut•flf'l•nClllc 4., J , ·, ,i"!~ 

Fig:24-Aqueous extract ofreetba Fig: 25-Etbanolic extract of reetba 
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• tyaiuation of Herbal shampQ.Q: 

I Ptic properties: Prepared shampoo h h 
organo e as s own brown colour and pleasant odour . 

Table no 7: Organoleptk properties of herbal shampoo 

Sr.N o Parameters 
Observation 

I. Colour 
Brown 

2. Odour 
Pleasant 

3. Texture Smooth 

Stability study: Stability and acceptability of fonnulated shampoo during the storage pe- riod 
indicated that they are chemically and physically stable . After storing the shampoo for30 days at 
room temperature it was found that colour of the shampoo remains same and ithas pleasant odour and has pH near to acidic. 

Table no 8: Stability test of shampoo. 

Srno Temperat 
ure 

Colour Odour pH 

1. 25±30°C Brown Pleasan 5.24 
t 

Skin sensitivity test: The test is perfonned on skin of individual and checks whether it irri-tation 
on skin or not. 

Measurement of pH: pH of the fonnulated shampoo was found to be acid balanced i.e. 
5.24 near to the skin pH. 

-.... , 

Fig:26- By pH meter Fig:27-By pH paper 
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foaming ability: The final fonnulation produced stable foams there was bet change in foam 

volume. 

Fig:28- Foam test 

Dirt dispersion: The di.rt dispersion results indicates that no di.rt would stays in the foam , the 

prepared fonnulations are satisfactory 

Fig no.29-Dirt dispersion test 

35 
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gal activity: 
J\llrifuD 

• . · n was canied out using different concentration of herbal shampoo . The zone of well doffuSIO . . 
1
~g3r . was measured and recorded. The ant1fungal activity of herbal shampoo against 'bi tJOO 
inl1

1 
• g organism shown as : ff caustn 

dafldru 

fungi-1 

Table no 9: Antifungal activity ofshampoo 

Concentration of shampoo 
Zone of Inhibition In diameter (In cm) 

r--- 60% 
23 

,---
70% 25 

,-
80% 26 

-

Fungi-2 . 1 .Sqtnpl~ ;-,:3oZot\c of inhi.bi1ion ° 
Table no 10: Antifungal activity of shampoo 

Concentration ofsbampoo Zone of inhibition in diameter (incm) 

60% 

70% 

80% 

21 

22 

24 

f ·nhlbitlon ofsample :3.­Fig:31 Zone o • 
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' 
piscussion 

1 erbal drugs have been included in trad'f crude ' ' ional medicine and h t' me. Not all herbal preparations have b . ousehold remedies for n 101tg ' een sc1enti ficall t 
ed on the antifungal activity of plant es . . Y eSled. Many studies are repOrt . sential oils against d . . are meagre studies on the effect of plant an<lruff causing fungi. 11,ere extracts against fun i th of dandruff. The plants were selected bas . g ' e most common causes . ed upon their usage as traditional medicine treating dandruff. The powdered extracts were p d for . . . . repare and tested against the fungi by ar well d1ffus1on method and zone of inhibition was ag . measured (Shuster S. The aetoilogy f dandruff and the mode of action of therapeutic agents B J o 

· r Dermatol. 1984; 11 l: 235-42) 

All the plants extracts showed good antimicrobial activity over th fun al • 1 Th e g 1so ates. e an-tifungal activity was performed at different concentrations such as 60%, 70%, and SO¾. 
For sample 1, a plate loaded with 20µ1 of diluted shampoo showed zone of inhibition at 
60% was found to be 23cm, at 70% showed the zone of inhibition was found to be 24cm 
and at 80% showed the zone of inhibition was found to be 26cm. For sample 2. a plate 
loaded with 20µ1 of diluted shampoo showed the zone of inhibition at 60% was found to 
be 21cm, at 70% showed the zone of inhibition was found to be 22cm, and at 80% showed 
the zone of inhibition was found to be 24cm. The herbal plant extracts of Amla. Shika.kai, 
Neem and Bhringraj showed best results for flavonoids, tannin and phenols. The herbal ex­
tract of Reetha and Shikakai showed best results for saponin. The herbal extract of Reetha, 
Neem and Amla showed best results for glycosides and steroids (Bulmer AS, Bulmer GS. 
The anti fungal action of dandruff shampoos Mycopathologia 2000; 14 7 :63·65), 
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• Conclusion 

There are many natural herbs that can control and eliminates mild dandruff. These herbal 

remedies are considered safe and have often been found quite effective . When using herbal 

remedies for dandruff , it is vital to be aware of how they will react with other medication s, 

natural supplements , and medicinal herbs. Results of the present study reveal the anti­

dandruff activity of different herbal extracts, shampoos against fungi sp., the dandruff caus­

ing organism. 

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 to 5, to retain the acidic mantal of scalp. In the present scenario , 

it seems improbable that herbal shampoo, 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 effects. 

38 
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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. 
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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.  
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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. 

 

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 Naïve 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 AI-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 Naïve 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 Naïve Bayes as a top performer due to its 

effective handling of text data. Almeida and Silva (2016) found Naïve 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 

Naïve Bayes' effectiveness in computing conditional probabilities for accurate 

classification. These studies collectively emphasize Naïve 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 Naïve 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 AI 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 AI 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 Naïve 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. 

  

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships  141



                                                                                              Fake News Detection Using Python 

 

 

M.Sc. Semester-IV (Computer Science)                                                                                    16 

 

 

 

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]. 

 

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. 

 

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]. 

 

Figure 5: Decision Tree. 

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships  143



                                                                                              Fake News Detection Using Python 

 

 

M.Sc. Semester-IV (Computer Science)                                                                                    18 

 

 

 

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.    

 

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 

(AI) 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) ∗𝐼𝐷𝐹(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 
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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: 

 

                           (a) Fake News Dataset                   (b) IFND Dataset 

 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: 

Dataset Precision Recall F1-Score 

Fake News 0.94 0.95 0.95 

IFND 0.83 0.98 0.90 
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 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: F1-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. 

 

 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: F1-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. 

 

 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: 

 

 

 

 

 

 

 

 

       (a) Fake News Dataset      (b) IFND Dataset 

 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 

Dataset Precision Recall F1-Score 

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 

"IFND" 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. 

 

 Graph 5 shows a comparative analysis of precision, recall, and F1-score 

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. 

 

 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: 

 

 

 

 

 

 

 

 

      (a) Fake News Dataset             (b) IFND Dataset 

 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. 

Dataset Precision Recall F1-Score 

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. 

 

 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. 

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships  158



                                                                                              Fake News Detection Using Python 

 

 

M.Sc. Semester-IV (Computer Science)                                                                                    33 

 

 

 

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

True news. 

Dataset Precision Recall F1-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 is89.0% 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. 

 

 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: 

 

 

 

 

 

 

 

                                     (a) Fake News Dataset   (b) IFND Dataset 

 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. 

Dataset Precision Recall F1-Score 

Fake News 0.94 0.95 0.94 

IFND 0.87 0.94 0.91 

 

 Table 7 shows the performance metrics, including precision, recall, and 

F1-score, for classifying the "Fake" instances in two datasets: "Fake News" and 

"IFND" 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. 

 

 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 Recall 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 is94.0% 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. 

 

 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: 

Algorithms 

Fake News IFND 

Precision Recall F-Score Precision Recall 
F-

Score 

Logistic 

Regression 
0.94 0.95 0.95 0.83 0.98 0.90 

SVM 0.95 0.96 0.96 0.85 0.98 0.91 

Decision 

Tree 
0.90 0.90 0.90 0.87 0.88 0.88 

Random 

Forest 
0.94 0.95 0.94 0.87 0.94 0.91 
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Table 8: Comparison of Fake News Detection Algorithms for IFND & Fake News for 

Class True: 

Algorithms 

Fake News IFND 

Precision Recall F-Score Precision Recall 

F-

Scor

e 

Logistic 

Regression 
0.95 0.93 0.94 0.99 0.92 0.95 

SVM 0.96 0.94 0.95 0.99 0.93 0.96 

Decision 

Tree 
0.89 0.89 0.89 0.94 0.94 0.94 

Random 

Forest 
0.94 0.93 0.94 0.97 0.94 0.96 

 

 

Comparison of Accuracy: 

Algorithms Fake News IFND 

Logistic Regression 94.27 % 93.65 % 

SVM 95.41 % 94.26 % 

Decision Tree 89.84 % 91.97 % 

Random Forest 93.39 % 94.02 % 
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Comparison of Fake News Detection 
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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. 

 

 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. 
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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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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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S.S.E.A’S Science College, Congress Nagar, Nagpur 

Enviornmental Studies Project 

List of B.Sc-II  (Sem- III & 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 GAJBHIYE 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 SARVJEET SINGH Human Impact on Forest 

30 DUBEY ISHA ROSHAN Water Purification 

31 FULZELE KASHISH GAJENDRA Pollution, Pollution Control and Prevention 
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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 KISHORJI 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 MANOJ 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 YOGRAJ 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 

MOTIWALA 

Water Purification 

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 

 

        

                 

                Dr. P.B.Zamarkar( Convener) 
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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 – II 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 II 

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 
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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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Attendance Sheet 
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Dr. P.B.Zamarkar
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Project
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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: 6th 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 6th 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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Students Leaving for the excursion from the college. 
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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.

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.
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Group Photo from the field.

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.
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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 6th to 12th 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. 

 

 

 HOD           Convener  

Prof. A.D. Bobey         Dr. S.G. Kadu 
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UG &PG students visited NEERI on 4/10/23 
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Science exhibition model B.SC. Sem I Students 

Demonstration on air pollution controller Visit to Biotechnology lab 
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LETTER FROM NEERI 
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PERMISSION LETTER TO VISIT NEERI ON 4/10/23 
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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 1n the zoology lab at 9.30 am. 

 

 

 

          Head                                                                                              Convener  
Prof. A. D. Bobdey                                                                            Dr. S.G Kadu 
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STUDENTS ATTENDANCE 
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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 carried out by the 
students of B.sc. 1st year (CBZ) during the academic year 2023-2024 . 

 

 

 

Signature of the teacher 

  
Prof. R. N. Deshmukh 

 

                                                                                                   Head of Department 

 

 

 

 

 

 

 

 

 

ACKNOWLEDGEMENT 
1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships  343



We are very thankful to our Hon’ble principal Dr. M. P. 

Dhore sir and HOD Dr. R. N.Deshmukh sir for allowing us to have a wonderful 

experience to acquire knowledge with our 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 well as 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  

• ACKNOWLEDGEMENT  

• SHIV TEKDI 

• PENCH DAM  

• GHOGRA MAHADEV 

• FLORA  

• BILIOGRAPHY 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships  345



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 based on 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 :- 

 Kamthikhairy Dam, also called Pench Dam, is on the Pench river near 1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships  346

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 55,179.93 cu mi. 

 
Origin : Nagpur 

Destination : Pench dam and reservoir 

Distance : 54 km 

Driving time : 1 hr 30 min 
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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. The shivling in the temple is believed to be 

a very powerful manifestation of Shiva. They pray for 

Shiva’s blessings, and they 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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FLORA INTRODUCTION 
In our recent study tour, we had the incredible 

opportunity to explore a diverse range of floral species 

in Shiv Tekdi, Pench and Ghoghra Mahadev. 

1) Barleria: 

Barleria is a genus of plants in the family acanthceae 

Kingdom: Plantae 

Clade: 

Tracheophyte

s Clade: 

Angiosperms 

Clade: 

Eudicots 

Order: 

Lamiales 

Family: Acanthaceae 

Genus: Barleria L. (1753) 

 

 

 

 

 

 

It is also called as Porcupine Flower 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), as well 

as numerous plants cultivated for their ornamental flowers and 

fruit. 

  
 

Solanum species show a wide range of growth habits, 

such as annuals 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 
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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 is native 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 in this genus, and 

some botanists have divided the genus into 

several distinct genera. For instance, the Flora of North 

America recognizes only about twenty species in Vernonia 

sensu stricto, seventeen of which are in North America 

north of Mexico, with the 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 , 

2. Ageratum , 

3. Cassia tora , 

4. Alternanthera , 

5. Phyllanthus , 
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6. Azadirachta , 

7. Tephrosia , 

 

                                                                                       
 

 

 

wild Tulsi , etc . Tinospora cordifolia 
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Shri Shivaji Education Society Amravati’s 

Science College Congress Nagar, Nagpur 

  Department of Botany 

 

REPORT 

Study Tour 2023-2024 

16th 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, III and Vth 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 STUDY TOUR 

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 comes under 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 is 48.3% 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. 

❖ 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% 

 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 bega n 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 km3 (43,000 cu mi 

) 

Surface area 23,653 km2 (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. 

 

 

 

                    
Tour Incharge        HOD 

Dr. Reshma P. Sonwalkar      Prof.  R. N. Deshmukh                                     
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Lantana camara 

 

 

 

 

 

 

 

 

 

 

 

Euphorbia hirta 

Sida acuta Tephrosia purpurea 

Ocimum basilicum 

 

 

Solanum virginianum 
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Vitex  negundo 

 

 

Jatropha podagrica 

 

Persicaria longiseta 

 

 

Clerodendrum chinense 
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Tour Incharge          HOD 

Dr. Reshma P.Sonwalkar       Prof. R.N. Deshmukh 
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SHRI SHIVAJI EDUCATION SOCIETY AMRAVATI’S 

SCIENCE COLLEGE, CONGRESS NAGAR, NAGPUR 

P.G. Department of Microbiology 

M.Sc. Ist Year Semester- II (2023-24) 
 

LIST OF ON JOB TRAINING STUDENTS 

 

Sr.  
No 

Name of Student 
 

1.  Astha A. Sakharwade 

2.  Akanksha R. Bisen 

3.  Akanksha V.  Tekade 

4.  Anisha A.  Shende 

5.  Anuradha P. Khope 

6.  Arshiya S. Mushtaque 

7.  Arya S. Walode 

8.  Bhisvani M. Dhurve 

9.  Ishita Y. Padgil 
10.  Ishwari N. Gawande 

11.  Leena N. Meher 

12.  Manisha G. Lilhare 

13.  Manisha R. Roy 

14.  Namrata O. Nagose 

15.  Ojaswini R. Bhagat 

16.  Rujuta R. Ramteke 

17.  Shamim M. Shahzad 

18.  Snehal N. Sahare 

19.  Vaishnavi V. Ingle 

20.  Vami K.  Masram 

21.  Yashoda R.  Wade 

 

 

 

Dr. Pranita B. Gulhane 
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Shri Shivaji Education Society Amravati’s 
Science College, Congress Nagar, Nagpur 

Department of Zoology 
 

 

On Jon Training submission M.Sc. Zoology (Semester II) 2023-2024 

 

SR. NO. NAME 

1 Aanchal Arvind Sharma 

2 Aniket Sevakram Khordage 

3 Durga Arvind Wasnik 

4 Gunjan Prakash Sherkar 

5 Nikita Pandhari Dhole 

6 Payal Ramprasad Kodwate 

7 Piyush Premdas Kale 

8 Pradhnya Chandrabhan Wasnik 

9 Ritika Manohar Tandekar 

10 Ruchi Netranand Kale 

11 Payal Patankar  

12 Shreya Pramod Urkede 

13 Simran Mahendra Sukheja 

14 Surbhi Gajanand Kakde 

15 Vishaka Shrikant Bante 

16 Tanisha Mahendra Sukheja 

17 Sushani Naidu  

18 Astha Badade  
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                   ON JOB TRAINING (OJT) REPORT  
  

ORGANO MUSHROOM TRAINING CENTER,  

NAGPUR  
Submitted in partial fulfilment of  

DEGREE OF MASTER OF SCIENCE (BOTANY)  

In the Faculty of Science  
  

Submitted By  
  

MS. RAJSHREE P. KOWE .  

M. Sc.-I (Botany)  

(Semester-II)  
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S.S.E.S. AMRAVATI’S SCIENCE COLLEGE 
Congress Nagar, Nagpur  

2023-2024  
  
   

  
CERTIFICATE  

  
This is to certify that Ms. Rajshree P. Kowe student of M. Sc. (Botany)  

Semester-II, Department of Botany, S.S.E.S AMRAVATI’S SCIENCE 
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.  

  

  
  

                                                                                                                                  
Dr. R.H. Mahakhode               Dr. P.S.Tiwari 

Signature of Teacher Coordinator                                        
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DECLARATION  
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based on the work done and information collected by me during my On Job 

Training in ORGANO MUSHROOM TRAINING CENTER, NAGPUR.  
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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  
  

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships  480



 
 

7  

  

6) Real-Time Feedback:   
  
Trainees receive immediate feedback, allowing them to correct mistakes and 

improve performance quickly.  
  

  
2. Objectives  
  
  

1. Understand Mushroom Biology:  
 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:  

 Identify and manage common pests and diseases.  
  

5. Sustainability Practices:  
• Utilize agricultural waste for substrates.  
• Implement eco-friendly cultivation methods.  

  
6. Business and Marketing:  
• Understand economic aspects and market trends.  
• Develop marketing and sales skills.  

  
7. Health and Safety:  

 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.  
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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.  
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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℃ Vegetative growth 
and 12-18℃ 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.  
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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℃ 
Relative Humidity require 55 -70% in Oyster Mushroom.  

 

2. 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 lucidum, 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.  
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  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.  
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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℃.  
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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.  
  
  
  

1.3.2.1-Number of Students Undertaking Project Work/ Field Work/Internships  492



 
 

19  

  

  
  
  
  

 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.  
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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 (O₂). High CO₂ 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.  
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 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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THANK YOU!  
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